








CATALOGUE

FOSSIL BIRDS.





CATALOGUE

FOSSIL BIRDS

BRITISH MUSEUM
(NATURAL HISTORY).

CROJrWELf. ROAD, S.W.

^H

BY

RICHARD LVDKKKKR, B.A.

LONDON :

PRINTED BY OKDER OF THE TRUSTEES.

SOLD BY
L0\GMAX3 & Co., 39 PATEKXOSTER ROW-

B. QUAniTCH. 15 PICCADILLY; A8HER& C0..I3 BEDFORD STREET. COVENT GARDEJf •

KEGAN PAUL. TRENCH. TRUByER, & Co.. .=,7 LUDGATE HILL;
AXD AT THE

BRITISH .MrSECM (NATURAL H ISTO R T), C ROM WELL ROAD. S.W.

1S91.



PHINTF.D BY TAYLOR AND FRANCIS,

RED LION COURT, FLEET STREKT.



PEEFACE.

TaE remains of Birds constitute almost the smallest group of verte-

brate fossils known *
; indeed, it is only within the last thirty-five

years that any considerable number have been recorded.

The first truly ancestral and generalized type of Bird obtained

by the British Museum was the reno^med Archaopteryx from the

Lithograjihic Stone (Upper Jurassic) of Bavaria, discovered in 1861;

a bird with 20 elongated caudal vertebrae, having throughout its

length feathers arranged in pairs attached to each vertebra, and

three free digits in the manus armed with claws. A second

specimen, made known 20 years later (preserved in the Berlin

Museum), shows the neck and the skuD, the mandibles being armed

with small conical enamelled teeth fixed in distinct sockets.

In 1870 Prof. 0. C. Marsh discovered in the Chalk of Kansas,

N. America, a large flightless aquatic bird, probably resembling the

Loons and Grebes in structure. This bird, which he named Hesper-

ornis regalis, had its jaws armed with teeth implanted in grooves ; a

second bird described by him in 1872, and named Ichthi/oniis victor,

was a flying bird with biconcave vcrtcbra% and teeth implanted in

distinct sockets in the jaws. The characters of these birds indicate

undoubtedly a great antiquity for the class, and point most clearly

to their close relationship with the Reptilia, from which they were

probably evolved in Triassic times.

* The class Amphibia is the smallest section.



A skull of OdontojL>teri/x toiiai^ka (Owen), from the Loudon Clay,

with powerful serrated mandibles serving in place of teeth, merits

attention.

The fine series of flightless birds is also specially deserving of

notice, comprising, as it does, two species of Gastornis, one from

Croydon, Surrey, and one from Paris *
; the skuU of an Ostrich-like

bird from the London Clay of Sheppey {Dasornis londiniemis)

;

bones and eggs of ^pyornis from Madagascar ; remains of an

Indian Ostrich from the Siwalik Hills ; of Dromornis from Australia ;

and some twenty-two species of Binornithidce represented by a

grand series of skeletons, detached bones, and eggs of the " Moa,"

from New Zealand, including most of the specimens figured and

described by Sir Richard Owen.

A small series of bones of the Dodo from Mauritius, with a

skeleton of the Great Auk from Funk Island, indicate the principal

objects of interest embraced in the present Catalogue.

Although the great majority of entries of Bird-remains are

referable to existing genera, yet it will be seen that there is a

considerable number of remarkable extinct forms, and figured

types, to impart to this portion of the Collection a high scientific

value.

HENRY WOODWARD.
Geological Department.

British Museum (N. H.),

1,5th April, 1891.

* These two are repi'e.seiited by reproductions only of the original

figured specimens,



INTRODUCTION.

In addition to the species of fossil birds represented by remains in

the Collection of the Museum, the present Catalogue also includes

the whole of the extinct birds (with the exception of those belonging

to the suborders Passeres and Picarite) from the Tertiaries of Europe

which have received distinct specific names, and have been described

or figured with sufficient exactness to entitle them to rank as

species '.

The names of such species as are still extant are printed in Old

English characters, while the names and descriptions of those un-

represented in the Museum are printed in small t)'pe.

In regard to classification, the system provisionally adopted by

Professor Alfred Newton in the article " Ornithology," published in

the ninth edition of the ' Encyclopedia Britaunica,' has been accepted

in the main. The writer has, however, followed Professor Huxley
in regarding the three primary divisions into which the class is

divided as " orders " rather than " subclasses " ; and the major

groups of the Carinatae are consequently ranked as " suborders "

instead of " orders." The existing EatitsB, with the allied extinct

types, are divided only into families.

Since the majority of fossil birds are mainly known to us by more
or less imperfect " long-bones '' and coracoids, such osteological

features of the various groups and species as are recorded in the

text chiefly relate to these bones. The general osteological features

of most of the Cariuatte are, indeed, so similar, that it often requires

' The following names have been a])plied to fossil European Tertiary bird-

remains either without any description at all, or with descriptions which are

quite insufficient. Thus from the Pliocene of Italj we have Fidica pisana.

FuUyula arctina, F. scptilta, Numeiiius pNoccenus, Ha/his dubiut', and Uria
ausonia, proposed by Portis. From the Jliocene of the Orleaunais we have
Anser brumeli and Ardea aureUanensis, Milne-Edwards. Milne-Edwards has
proposed the names Anas rrassa, A. macropfera, Ardca formosa, Argala
arvcruciisig, Himantopus hrevipes, Otis agilis, Paluctiis rapax, Palmortyx inedia,

and Puffinus arverncnsis, for birds from the Lower Miocene of Allier. Lastly,

Sceley has applied the name Macromia tanaupus to a bird represented by part

of 11 long-bone from the Upper Eocene of Hordwell, and that of Ptenornis to a
second known by a coracoid from the Lower Miocene of Hempstead.



Vlll INTROUrCTIOX.

careful attention to minute and apparently trivial details to determine

the affinities of isolated bones. Prof. Alphonse Milne-Edwards, who

was the first in this field of research, has, however, clearly shown

that such specimens in most cases afibrd characters sufficient to

enable us to arrive at a more or less close approximation to the

affinities of their former owners, although the difficulty of such

determinations increases as we recede in time. It is, however, im-

possible to give precise definitions of the various groups based

on such osoteolgical features ; and the only way in which such

features can be made available for classification is by treating the

more important of them in considerable detail. It will be found

in the sequel that in some groups special attention is directed to

certain parts of the skeleton, either upon the ground of their showing

the most important structural characteristics, or that they are more

generally preserved in a fossil condition, while in other groups, for

the same reasons, more particular notice is taken of other bones.

After the text was in the printers' hands the writer found that

the determination of the respective coracoids of Cnemiornis and Ap-

tornis (see pp. 99 and 153) had already been made by Mr. H. 0.

Forbes in the ' Trans. New-Zealand Inst.' vol. xxii. p. 545 (1890).

As in the other Catalogues of Fossil Vertebrates, specimens form-

ing part of Collections of more or less historic interest are entered

with the name of the Collection to which they respectively belong.

The following list gives particulars relating to the Collections

mentioned :

—

Bowtrhank Collection.—Purchased in 1865 from the late Dr. J. S.

liowerbank, of Highbury.

Brady Collection.—Comprises a few species from the Pleistocene

of Ilford, purchased in 1878 from the late Sir Antonio Brady, of

Stratford.

Bravard Collection.—Includes a large series of bird-remains from

the French Tertiaries purchased in 1852 from the late M. Bravard,

and also a few from the Pleistocene of South America purchased in

1854.

Cauiley Collection.— Specimens from the Siwalik Hills of India,

presented in 1840 by the late Col. Sir Proby T. Cautley, K.C.B.

Clcmssen Collection.—Comprises a few specimens from the Pleis-

tecene deposits of South America, purchased in 1845 from the late

M. Claussen.

Croizet Collection.— Purchased in ] 848 from the late Abbe Croizet

;

includes specimens from the French Tertiaries.

Cun)iin</ton Collection.—Purchased in 1875 from Mr. W. Cun-

nington, of Devize.-;.



INTKODCCTIOX. IX

Earl Collection.—An important series of bones of Dinornithidce

collected by Mr. Percy Earl in Xew Zealand, and purchased from hira

in 1845.

Forsyth-Major Collection.—A collection, consisting almost entirely

of Mammalian remains, from the Isle of Samos, purchased in 1889

from Dr. Forsyth Major, of Florence.

Green Collection.—Specimens from the Forest-bed of the Eastern

Counties, purchased in 1843 from the Rev. C. Green, of Bacton,

Norfolk.

HUberlein Collection.— Includes the skeleton of ArchceojAery.v,

which was purchased in 1862 from Dr. Carl Hiiberlein, of Pappeu-

heim, Bavaria.

Hastings Collection.—Specimens from the Upper Eocene of Hamp-
shire, purchased in 1855 from the late Barbara, Marchioness of

Hastings.

Mantell Collection.—Comprises a large series of New-Zealand

bird-remains, purchased in 1838 from the late Dr. Gideon A. Man-
tell, of Lewes.

Pomel Collection.—Includes specimens from the French Tertiaries,

purchased in 1851 from the late M. J. Fomel, of Clermont-

Ferrand.

Shrubsole Collection.—A few specimens from the London Clay,

acquired in 1880, by purchase, from Mr. W. H. Shrubsole, of

Sheppey, and also some presented by the same gentleman.

Trevehjan Collection.—Bequeathed in 1879 by Sir Walter C.

Trevelyan, Bart.

Van Breda Collection.-—-This collection contains a few bird-

remains from the Miocene of Giningen, near Constance. Purchased

in 1871,

Walter Mantell Collection.—A large and important series of the

remains of New Zealand fossil birds, collected by the Hon. "Walter B.

D. Mantell (son of Dr. Gideon Mantell), of Wellington, New Zealand,

and sent home in 1846-47 ; the purchase having apparently been

made somewhere about the year 1855. For details as to this

collection, see G. A. Mantell, ' Petrefactions and their Teachings,'

p. 95.

Weiherell Co?fcf</on.—Purchased in 1871 from Mr. N. T. Wetherell,

of Highgate.

RICHARD LYDEKKER.
Harpenden,

April loth, 1891.
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CATALOGUE

FOSSIL BIRDS.

Class AVES.

Order I. CARINAT.E.

The sternum is provided with a carina, except iu some cases

where the power of flight has been lost. The coracoid and scapula

do not anchylose completely, and their long axes form an acute, or

at most a slightly obtuse, angle '
; the former bone being of an elon-

gated type -. The fureula, as a rule, is well developed. The ischium

generally extends upwards towards the ilium ^
; and the ilia are

divergent, with a short preacctabular portion. The lateral arches

of the cervical vertebraj may send down processes to meet in the

middle line below the centrum. The vomer is generally narrow

behind \ and does not interpose between the pterygoids, palatines,

and basisphenoidal rostrum. The quadrate is not overlapped by the

squamosal, and its proximal articular head is divided into two facets

.

As a general rule, there is a bridge over the groove for the extensor

tendons of the foot on the anterior surface of the distal extremitj^

of the tibio-tarsus ; the fibula is more or less closely attached to

that bone ; and the talon (hypotarsus) of the tarso-metatarsus is

complex iu existing forms.

' In Ocydronms and Didus.

- Hesperornis is exceptional in this and the preceding point.

^ Separate in the Odontornithes.
* Not 30 in the Tiii-amidte, where the strueture is Ratite.

/



carinat.t;.

Series A. EUORNITHES.

No functional teeth ; mandibular rami not anchylosed at sym-

physis ; terminal faces of centra of cervical vertebrae saddle-shaped ;

distal part of ischium uniting with ilium.

Suborder I. PASSERES.

^githoguathous birds, with a long and backwardly directed

hallux. The tibio-tarsus has a long, slender, and subcylindrical

shaft, of which the distal part is somewhat flattened from before

backwards ; the proximal extremity is but slightly enlarged, with

a short and prominent cncmial crest ; the distal extremity (fig. 1)

is expanded, with long and subequal condyles, a wide and everted

intercondylar gorge, marked with a transverse depression for the

articular ligament, and the posterior trochlear surface carrying a

slight median ridge ; there is no intercondylar tubercle by the

extensor bridge. In the humerus there is a well-marked and forked

ectepicondylar tuberosity ; the surface for the brachialis anticus is

situated on the inner border of the bone (fig. 2) ; there is a minute

tubercle on the middle line of the palmar aspect of the distal

extremity above the condyles ; the coraco-humeral groove is very

slight ; and the subtrochanteric fossa is well-developed. The meta-

carpus has an intermetacarpal plate, which anchyloses to the smaller

bar.

Family CORVID.^.

The humerus has no tricipital fossa. The family includes the

largest repi'csentatives of the suborder.

(Jenus CORVUS, Linn.'

The type genus.

Corbu^ coiny, Linn.-

The type and largest species.

Ilab. Palsearctic and Nearctic regions.

Syst. Nat. ed. 12, vol. i. p. I.55 (1760).

Loc, cit.



The folloiriiig specimens were ohtained ft'om the Pleistocene of the

Bniniquel C'nue, near Montauhnn i^Tarn-et-Garonne), France;

and mere purchased in 18G4.

38352. The symphysis and portions of the rami of the mandible.

39348. The left coracoid, with the proximal extremity imperfect.

38378. The right ulua, with the extremities imperfect.

38354. Tlie left ulna, with the extremities imperfect.

38358. The left ulna, with the proximal extremity imperfect and

tlie distal one wanting.

Covbus coroiif, IJim.'

Including Corvus corni.r, Linn.-

The tibio-tarsus is somewhat larger than in C. fruijilejus, with a

much wider intercondylar gorge.

Jlah. Europe.

18240. The distal extremity of the left tibio-tarsus : from a super-

ficial deposit at Palling, Norfolk. This specimen, which

shows the characteristic wide intercondylar gorge, may
be readily distinguished from the corresponding bone of

the next genus by the higher position of the extensor

bridge, and the greater length of the posterior trochlear

surface. Green Collection. Purchased, 1843.

A. 207. The distal portion of the left tibio-tarsus of a rather larger

individual ; from a caveru-deposit at Mentone.

Presented hj Prof. T. Pupert Jones, 1888,

Genus PYRRHOCORAX, Tunstall '.

The ulna is relatively shorter and stouter than in Corvus, with a

deeper depression for the insertion of the brachialis anticus, and a

somewhat greater expansion of the rim of the cavity for tlie radial

condyle of the humerus.

" Syst. Xiit. erl. 12, vol. i. p. l.".."> (17(i(i).

' ihid. ]). loB.

^ Orn. Brit., p. L'(1771).



i9i)vrIjocova)i- gvnrulufl (Linn.').

Syn. Coi'vus (/raculifs, Linn.^

Freffi/iis graculus, Cuv.''

Graculus graculns, Sharpe *.

The largest species of the genus.

Hah. PalcTaietic region.

A. 140. The left ulna ; from the Pleistocene of Kirkdale Cave,

Yorkshire. This specimen has a length of 0,0G9, and

corresponds in all respects with the ulna of a recent

skeleton. No history.

38490. The right ulna ; from the Pleistocene of the Bruniquel

Cavern, near Montauhan (Tarn-et-Garonne), France.

Purchased, 1 8G4.

Generically undetermined Specimens.

A. 210. A lett coracoid ; from a cavern - deposit at Mentone.

Slightl}' smaller than the corresponding bone of Corvus

moneihda, and smaller than that of Pyrrhocorax alpinus.

Presented hy Prof. T. Bujwrt Jones, 1888.

A. 210 a. The distal portion of a left tibio-tarsus ; from Mentone.

Intermediate in size between the corresponding bones of

C. frugUegus and 0. monedula.

Presented hy Prof. T. 11. Jones, 1888.

A. 210 b. The proximal half of a smaller left tibio-tarsus ; from

Mentone. Not improbably referable to Pyrrhocorax

alpinus. Presented hy Prof. T. R. Jones, 1888.

Genus HETERALOCHA, Cabanis'.

Syn. Keomorp/ia, Gould".

Mainly characterized by the bill of the female being long, slender,

and curved, while that of the male is comparatively short and

' Sj-st. Nat. ed. 12, vol. i. p. 158 (nm).— Conms.
'^ Loc. cit.

' Eegne Animal, 1S17, p. 40r>.

" Cat. Birds Brit. Mus. vol. iii. p. 146 (1877).

5 Mus. Hein. vol. i. p. 218 (IS.W).

^ Proc. Zool. Soc. 183fi, p. 144.



Straight. The tibio-t.rsus is relatively longer and more slender
than that of Vorvus, and its extensor bridge is less oblique, but in
other respects it agrees very closely, showing that the genus has no
athnity with the Picaria), among which it has been placed by some
writers. •'

\

?^ftcraIod>i at utiroStn'iS (Gould ').

Syn. Xcomorpha acutirodris, Gould ^
Heteralocha goiddi, Cabanis ^.

The type and only species.

Bah. New Zealand. .

32171. The left tibio -tarsus ; from the superficial deposits of
(^'*/y.) Wamgongoro, North Island. This specimen, of which

the length is 0,112, agrees exactly in dimensions with
the corresponding bone of a recent male specimen pre-
served in spirit. The distal extremity (fig. 1) shows the

Fig. 1.

HcteMa «r«//.W,v.. Anterior and di.tal aspects of tbe distal extremity ofthe 1.11 tib.o tarsus
;
from the superficial deposits of New Zealand. |.

deep and wide anterior intercondylar gorge characteristic
of thelasseres. with the deep transverse depression at

1 Proc. Zcol. Soc. 183(;, p. \^^.—^'tomorpha.
^- Loc. cif. ^ i\j„s. Hein. vol. i. p. 218 (1851).



the base of the gorge for the insertion of the anterior

articular ligament. The characteristic ridge on the

posterior trochlear surface is also very distinct.

Walter Mantell Collection. Purchased, about 1855.

Passeres of i-nceetain Ge>'ekic Position.

Genus a.

43879. The right humerus, wanting the jjroximal extremity, of a

bird somewhat larger than a Thrush ; from the Pleistocene

cavern-deposits of the Wellington YaUey, New South

Wales.

Presented hij tlie Trustees of the Australian Jluseuiu, 1871.

Genus b.

40668. The distal extremity of the right humerus of a bird of the

approximate size of a Jackdaw ; from the Pleistocene of

Buenos Ayres. The characteristic features of the typical

Passeres are well displayed in this and the preceding

specimen. Bravard Collection. Purchased, 1854.

40672. The distal portion of a right tibio-tarsus agreeing in relative

size with the preceding specimen: from Buenos Ajres.

Bravard Collection.

Gekus c.

E. 138. The right humerus of a bird of the size of a Thrush ; from

{Fiij.) the Phosphorites of Bach, near Lalbcnque (Lot), France.

This specimen (fig. 2) has a well-marked tricipital fossa,

Fig. 2.

The right bumeriis of a Passerine ; from the Queruy Phosjiborites.

a, radial coudyle ; '-, ulnar ditto ; c, surface fur bracliialis anticus.



IMCAIUJ;.

and may therefore belong either to the Titrdkhe or
AlaiuUdic. It is larger than the humerus of Lanius
niloatnius of the Lower Miocene of Allier.

Purcliased, 1884.

Suborder II. PICARIyE.

An ill-deflned group of aegithognathous or desmognathous birds
wiMi variable foot-structure

; some forms having the fourth (rarely
the second) digit directed backwards with the haUux, and others
only the hallux so directed.

The humerus of this suborder may be distinguished from that of
the Passeres by the absence of the median tubercle on the palmar
aspect of the distal extremity, and by the circumstance that if an
ectepicondylar process is present it has no notch ; the impression
of the brachialis anticus may be either median or lateral. The
intermetacarpal plate in the metacarpus may be present or absent.
The tarso-metatarsus and tibio-tarsus are subject to great varia-

tion
; the extensor bridge of the latter being wanting in the

Buccrotidie.

PlCAEIJJ Ol-' UXCEETAIX GeXEEIC roSlTIOX.

Gexis a.

42683. Two right humeri ; from the cavern-deposits of the "Wel-
lington Valley, New South Wales. These specimens, of
which the length is 0,0:J4, are very slender, with a large
tricipital fossa

; no ectepicondylar process, and a lateral

surface for the brachialis anticus. They belong, in all

probability, to an existing genus and species.

Presented by iJie Trustees of the AusiraUan Museum, 1871.

43079 a. A similar right humerus ; from the Wellington Valley.

Presented ly the Trustees of the Australian Museum, 1871.

Gexus b.

A. 135. The left humerus; from the Phosphorites of Bach, near

Lalbenque (Lot), France. This specimen (fig. 3), which
has a length of 0,027, agrees with the humerus of Mega-
hima in its shortness and expanded proximal extremity.



in the deep coriico-humeral groove, somewhat lateral

position of the surface for the hrachialis anticus, and the

FiK. 3.

The palmar aspect of tie lel't hiiiuorus of a Picai-ian ; from the Quercy

Phosphorites. |. a, radial condyle ; b, ulnar ditto ; c, surface for

brachialis anticus.

absence of an ectepicondylar tuberositj-. It differs, how-

ever, by the deeper tricipital fossa, and more especially

by the elongated form of the surface for the pectoralis

minor, which is placed entirely on the dorsal aspect.

Trof/on presents some approximation in these respects,

but the coraco-humeral groove is small, and the facet for

the pectoralis minor nearly circular. The specimen pro-

bably indicates an extinct genus. Purchased, 1884.

A. 135. Two coracoids agreeing approximately in relative size with

the preceding specimen, and which may belong to the

same form ; from the Phosphorites of Bach. The sub-

clavicular process is well-developed and has no perfora-

tion. Purchased , 1884.

Genus c.

The humerus is somewhat larger than that of the iireccding form,

its length being 0,028, with a loss sharply defined surface for the

brachialis anticus, and otlier .slight differences of detail.



I'SITTACr. 9

A. 136. Tlic right humerus, with the proximal extremity imperfect

;

from the Thosphorites of JJach, uear Lalbencjuc (Lot),

Fiance. The imperfection of the proximal extremity docs

not admit of determining whether there was a tricipital

fossa. Purchased, 1884.

A. 136 a. A right coracoid, not improbably (judging from its

niiueral condition and relative size) associated with the

preceding specimen ; from Bach. There is no perforation.

Purchased, 1884.

Suborder III. PSITTACI.

Desmognathous birds in which the fourth digit of the pes is

permanently directed backwards. The tarso-metatarsus is usually

short, and is always extremely expanded from side to side, and
compressed from front to back, so tluit it has no true lateral surfaces.

Its distal extremity is much expanded, and the trochlea for the

fourth digit divided into two distinct articidations, thus admitting

of the backward direction of that digit. The tibio-tarsus closely

resembles that of the Striges, generally showing the same absence

of a bridge over the groove for the extensor tendons.

In the skull there is a complete transverse hinge between the

cranium proper and the rostrum, the latter being arched and hooked

at the extremity ; the orbit is either partially or completely sur-

rounded by a bony ring ; and the mandibular rami are deep, and
pass into one another by a rounded symphysis.

Family STRING OPIDii].

The tarso-metatarsus is comparatively long. The tibio-tarsus

has a bony extensor bridge. The two rami of the furcula are

reduced to small styles, not meeting in the middle line.

Genus STRINGOPS, Gray \

In the skull the nares are very large, and the prcmaxilhx; of
great width and medium length. The orbital ring is complete.

Geneni of Birds, vol ii. p. 42(5 (1845).— 67/ 7^0/JS.



m CARINAT.E.

5'triiigoi)^ l^abropttliisi, (iray'.

The t}i)e and ouly described species.

Hub. New Zealand.

46655-46569. A number of crania, preiuaxillfe, and mandibles
;

from a fissure in a limestone rock at Timaru, South

Island. All these bones are in a very fresh condition,

retaining nearly all their animal matter ; they were

obtained with the bones of Aptomis.

Presented bij Sir li. Owen, K.C.B., 1875.

Family PSITTACID^.

The tarso-metatarsus is always short. The furcula, although

feeble, is generallj- complete ; but its rami are reduced to styles in

the Australian PJaii/cercu--^. In the latter genus, and some other

forms, there is a bony extensor bridge to the tibio-tarsus.

Genus NESTOR, Wagler ^

The skull is characterized by the great length and sliarp deflection

of the premaxillary region, which is very narrow, and has a long

and narrow palatal surface ; the nares are nearly as large as in

Str'mgops, but the orbital ring is imperfect posteriorlJ^ The edges

of the premaxiUae are not notched. The furcula is separated by a

long interval from the sternum.

The allied Das'ijptilus is readily distinguished by the orbital ring

being completely open below, the small preorbital process, and the

absence of a vacuity in the mandible.

iltgtor nuritJionalf^ (Gmelin ').

Syu. Psittacus me/ Kliniiali.t, Gnieliu '.

Nestor nov<e-zealan(li(e, Lesson '.

The type and most widely distributed species.

Hah. New Zealand.

21699 a. The imperfect naso-premaxillary region of the cranium
;

{Pig) from superficial deposits, in association with the remains

' Genera of Birds, vol. ii. p. 426 (1845).

2 Abh. k. bay. Ak. Wiss. toI. i. p. 505 (1829).

3 Syst. Nat. vol. i. p. 333 {nS%).— PsMacits.
* Loc. cit.

' Traite d'Ornilhologic, p. 191 (1831).
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I

of Dinormtlikla;aX VVaingongoro, North Island. Figured

by Owen in the ' Trans. Zool. Hoc' vol. iii. \A. xxxiii.

figs. 11-13, without specific determination. The specimen

agrees in every respect with the corresponding portion

of the cranium of a recent example. Purchased, 1848.

21699. A similar spcciuicu ; from the same locality.

Parchased, 1848.

A. 117. The imperfect naso-prcmaxillary region of a rather larger

cranium ; found in association with the bones of Dinorni-

thidce, locality unknown. This specimen is stained exter-

nally to a chocolate colour, as is so commonly the case

with remains of Dinornithidce ; it presents no characters

by which it can be specifically distinguished from the

existing form. Wcdter- Mantel! Collection.

Purchased, about 1855.

Genus CONURUS, Kuhl '.

The skull is very like that of Ara, although much smaller, having

a similar deep and deflected premaxillary region, small nares, and

a complete bony orbital ring. The edges of the premaxillae are

notched.

In Chri/sotis the narial apertures of the skull are much larger.

Conurus, sp.

The undermentioned specimen agrees in size with C. er>/throgeni/s,

of Guiana, and probably belongs to one of the species now inhabiting

Brazil.

JIab. South America (Brazil).

40673. The anterior portion of the cranium ; from the Pleistocene

of Buenos Ayres, Argentina. This specimen shows the

entire naso-premaxillary region, the anterior extremity of

the frontal region, and the imperfect palatines, which have

been bent down at right angles to the beak. The mineral

condition resembles that of many Mammalian fossils from

the same deposits, Bravard Collection. Purchased, 1854.

' Conspectus I'siKacuriiui, jj. 4 (1S20).
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Geuus PSITTACUS, Linn.'

Psittacus verreauxi, ]\IiIne-Eclwards-.

Considerably smaller than P. crifhacng of Africa, but the tarso-metatarsus

coming nearest to that species, although presenting some resemblance to that

of Pahcornis.

Hah. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier. See Milne-Edwards,
' Oiseaux Fossiles de la France,' pi. cc.

Suborder IV. STRIGES.

Desmoguathoiis birds, with a hooked rostrum, the angle of the

mandible not recurved, short legs with curved terminal claws,

and the fourth digit of the pes reversible.

The tarso-metatarsus (fig. 5) is more or less short and stout, ex-

panded laterally, with the lower part of the anterior surface convex,

and the upper part deeply excavated, usually with a bony bridge over

the extensor groove. Its posterior surface is deeply channelled, with

the external border more prominent than the inner one, and the

talon forming one main internal ridge. Immediately below the

head the middle portion of the bone is reduced to a thin lamina.

The distal trochlete are disposed in a greatly curved plane ; the

fourth trochlea being small, short, and reflected. The surface for

the pollex is slightly marked, and situated on the inner border near

the second trochlea.

The tibio-tarsus has a nearly cylindiical shaft, a deep intercon-

dylar gorge, and no bridge over the extensor groove (fig. 4, A).

The femur is long, slender, and nearly C5'lindrical, the head being

supported on a sharp neck, and having a small but deep fossa for the

ligamentum teres : there is no foramen on the anterior surface ^
;

the anterior trochlear gorge is narrow and deep, with the inner

ridge extending higher up than the outer one ^ ; there is a more or

less deep popliteal depression
*

; the anterior intermuscular ridge is

distinct, and continues the whole length of the bone, withotit joining

the great trochanter.

The coracoid is short, but slightly enlarged distally, with a nearly

1 Syst. Nat. ed. 12, vol. i. p. 139 (176G).

= Coraptes Eendus, vol. Ixx. p. 558 (1870).
^ This character distingui.shes from the Accipitres.

* These features differentiate from the Passeres.
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straight sternal articulation, the inner lip of which is but littlo

developed, and large suhclavicular process and perforation.

The -wing-bones are elongated, the ulna being longer than the

humerus. The latter is elongated and curved, with a small proxi-

mal and a large distal extremity ; its long delto-pectoral crest

forms a regular curve, with the surface for the pectoralis major

indicated by a nearly straight line extending from the upper to the

lower extremity ; the border of the subtrochanteric fossa is very

thick, and nearly the whole of the fossa is occupied by the pneumatic

foramen. The long surface for the brachialis anticus occupies

nearly the middle of the bone, and there is a small ectepicoudylar

tuberosity.

Family STRIGTD^.

All the genera are included in this family.

Genus STRIX, Linn.'

The tarso-metatarsu3 is long and slender, with a deep excavation

for the extensor hallucis, no bony bridge over the hollow for the

extensor communis digitorum, and short trochlea}. Tlie femur is of

moderate length, with the intermuscular ridge joiniug only the

inner trochlear ridge.

The species are of comparatively small size.

Strix melitensis, Lydekker, n. sp.

Founded upon the femur, which is slightly longer and more
slender than that of S. Jlammea. The corresponding bone of

Sijrnium alaco is stouter and much more curved, with the great

trochanter inclined more inwardly, and the intermuscular ridge

less developed.

Hab. Europe (Malta).

49322*. The left femur, with the extremities slightly imperfect;

from the cavern-deposits of Malta. The type ; the length

is 0,(;).54, and the width of the shaft 0,004 ; the corre-

sponding dimensions of the femur of Strix Jlammedhe'mg

0,052 and 0,00o.

Presentedhy Admiral Sprutt, C.B., 1S74.

' Svst. Xat. orl. 12, vol. i. p. 131 (ITfiO).
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Strix antiqua, Milne-Edwards'.

Known by the tarso-metatarsus, which has a leugtli of 0.033 against 0,058 in

iS. flammea.

Hah. Europe (France).

Occurs in the Lower ]N[iocene (Upper Oligocene) of AUier.

Geuus BUBO, Dumeril -.

The tarso-metatarsus, although stout, is coasiderably more elon-

gated than in Nyctea. The tibio-tarsus is stout, with a slight con-

cavity on the posterior border. The femur is elongated, with the

intermuscular ridge dividing inferiorly, so as to join both the inner

and outer trochlear ridges. The humerus is comparatively slender.

^ilost of the species are of very large size.

33ul)0 iaiiAbusl, Foster

^

Syn. Bilbo mat-imus, Fleming '.

Bubo athenieiisis, Auct.

The tarso-metatarsus is longer than in B. virf/inianus.

Hah. Europe and North Asia.

A. 139. Cast of the imperfect right tarso-metatarsus. The original

was obtained from the " Forest-bed " of East Ilunton,

Norfolk, and is figured by E. T. Newton in the ' Geol.

Mag.' decade 3, vol. iv. pi. iv. figs. 3-5. The proximal

extremity is wanting, aud the ridges on both the anterior

and posterior surfaces of the proximal half of the bone

arc broken away.

Presented b;/ E. T. Neirton, Esq., 1890.

The follou'Wf/ sj^erimeiis tuere obtained from the Pleistocene deposits

of the cavern of Bruniquel, near Montauban (^Tarn-et-Garonne),

France ; and were purchased in 1864.

38488. The extremity of the premasilliw

39348. The proximal extremity of the right humerus.

39348 a. Two specimens of the distal extremity of the left humerus,

with the dorsal surface imperfect.

' Oiseaux Fossiles de la France, vol. ii. p. 408 (ISfiO 71).

^ Zoologie Aualytique, p. 34 (1806).

3 Synopt. Cat. Brit. Birds, p. 3 (1817).

* British Animals, p. hi (1 828;.
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38346. The left ulna, with the extremities imperfect.

38344. A nearly similar specimen.

38353. The left metacarpus, witli the extremities imperfect.

39348 b. The left sca])ula, wanting the distal extremity.

38348. The imperfect pelvis and sacrum.

38349. The sacrum and portions of tlie pelvis.

38350. The sacrum, with fragments of the ilium.

38351. The imperfect sacrum.

38343. A number of terminal phalangeals of the pes, mostly refer-

able to this species.

Bubo arvernensis, Milne-Edwards '.

Somewhat more than half the size of B. ignavus, from which it is also distin-

guished by certain characters of the tarao-metatarsus and tibio-tarsus.

Hub. Europe (France).

Occurs in the Lower Miocene (Upper Oligocene) of AUier. See Mihie-

Edwards, ' Oiseaux Fossiles de la France,' pi. excii.

Bubo poirrieri, Milne-Edwards '^

Founded upon a tarso-nietatarsus from the Allier Miocene whicli is about

one fourth longer than tliat of B. arvernensis, and is considered to be too long to

have belonged to a female of that species.

Ha!). Europe (Frauce).

Genus CETUPA, Lesson \

The tarso-metatarsus is much more slender than in Bubo, with

smaller and shorter trochletc (fig. 4, B). The humerus is remark-

alile for its extreme curvature and great distal expansion.

The species are of large size.

' Ann. Sci. Nat., Zool. si'r. 4, vol. xx. p. InS (180.'?).

'^ Loc. cit.

Traite d'Ornithologio, p. 114 (IS.'^l).

—

Amendtd.
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Cttupa ftproiundt's (Guu'lin ').

Syn. Strix ceylonensis, ( iuieliu -.

Ilah. Ceylon and Southern India.

A. 88. The k'tt femur, wanting the distal extremity ; from a cave

in the Karnul district, Madras. A similar specimen is

described by the writer in the ' Pahvontologia Indica

'

(Mem. Geol. Surv. Ind.), ser. 1(», vol. iv. p. 52 ; other

imperfect bones from the same deposits being figured in

woodcut 4. I'respntfd hy the Director of the Geological

Survey of India, 1S86.

Fig. 4.

Cetnpa ceylonensis.—The distal half of the right tibio-tarsiis (A), and of Ihe

right tarso-metatarsus (B) ; from a cave in Madras. ]. (From tlie

' Palreontologia Indica.')

Genus NYCTEA, Stephens ^

The tarso-metatarsus (fig. 5) is relatively shorter and stouter than

in any other genus, and has the talon extremely short and promi-

nent.

' Syst. Nat. vol. i. p. 287 (1788).— -S'^'m-.

^ Loc. cit.

' In Shaw's Gen. Zool. vol. xiii. pt. 2, p. (i2(1820).
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JJyctra ScanKt'ac.i (Linn.').

Syn. Strix scandiaca, Linn.-

Strix nyctea, Linu.

'

Striv niven, Thunberg '.

Siiniia nyctea, James *.

Nyctea nivca, Gray ".

The single representative of the genus.

Hab. Northern Palaearctic and Nearctic regions.

A. 50. The right tarso-metatarsus : from the Pleistocene of Kent's

(Fig.) Hole Cavern, Torquay, Devonshire. This specimen Cfig. 5),

Fig. 5.

Nyctea scatidiaca.—Anteriov aud distal aspects of the right tarso-metatarsus

;

from Kent's Cavern. \.

which wants part of the bar over the proximal extensor

depression, is the only recorded example of remains of this

species from English deposits. It is somewhat smaller

than the specimen from a French cavern figured by Milne-

Edwards in his ' Oiscaux Fossilcs de la France,' vol. ii.

pi. cxciv. figs. 1-i. Presented by Lord Haldoii, 18S3.

* Syst. Nat. ed. 12, vol. i. p. 132 (1766).—StrLv.
^ Loc. cit. 3 ^(,^_ ^Y.

' Svensk. Ak. Forhandl. 1798, p. 184.
' In Wilson's 'American Ornithology,' vol. i. p. 92 (1808).
' Genera of Birds, vol. i. p. 34 (1844).



18

Suborder V. ACCIPITRES.

DesmoguatLous birds •with curved claws, having, except iu Ser-

pentavius, the log shorter than the wing ; the rostrum is hooked, the

angle of the mandible not recurved, and, except in Pandion, the

fourth digit of the pes not reversible.

The tarso-metatarsus is shorter than the tibio-tarsus, and, except

in Pandion ', Serpentariiis, and Catliartidce, presents the following

distinctive characters. It is usuallj- more or less short, compressed

from back to front, with a distinct ridge on the outer border of the

anterior surface, and a sharp inner border, the section of the shaft

being more or less triangular ; the proximal surface is transversely

elongated, with the talon forming two prominent crests, separated

by a very wide groove ; the distal trochlea; are placed more or less

nearly on the same level, their plane forming a slight and regular

curve. The terminal phalangeals form curved claws, the hallux

being of very large size.

The tibio-tarsus always has an obliquely-placed bridge over the

groove for the extensor tendons, which is devoid of a tubercle (fig. 7).

With the above-mentioned exceptions ", the following characters

are distinctive. The fibula is attached by one ridge below the head

and by a second above the distal extremity ; the cnemial crest is

small ; the shaft is flattened from back to front, with a slight groove

on the distal part of the anterior surface ; the distal articular ex-

tremity is much expanded transversely, with a very wide and shal-

low intercondylar space, and the posterior trochlear surface very

sliallow, and occupying the whole width of the bone.

The femur is stout, with a large pneumatic foramen on the upper

part of the anterior surface at the trochanteric border : the tuberosity

is higher than the head ; the fossa for the ligamentum teres is well-

developed ; the anterior trochlear groove is deep, nearly vertical,

and inclined greatly towards the posterior aspect ; while the external

condyle is very prominent, and not much lower than the internal

one.

The furcula is U-shaped, with the rami very divergent at their

' Iu this genus the fourth digit is reversible, the depression for the extensor

hallueis on the anterior surface of the proximal extremity of the tarso-metatarsus

has a bony bridge, and the distal trochlear of the same bone resemble those of

the Striges.

^ The tibio-tarsus of Pandion resembles that of the Striges in the depth of

the inter-condylar space, both anteriorly and distally, and also in the depth of

the extensor channel.
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extremities. The coracoid is short and stout, with the scapular

extremity generally large ; its subclavicular process is large, with

a larger or smaller foramen at its base ; there is generally a

l)neumatic foramen below the inner border of the head, of which

the inner surface is concave ; the anterior surface of the head has a

clavicular facet, which is large, oval, and very distinct ; the sternal

surface is dilated posteriorly, the hyosternal process being low and

much produced posteriorly.

The pelvis, although presenting some resemblance to that of the

Gruidce, is at once characterized by the sharp deflection of the poste-

rior portion of its dorsal surface.

In the wing the humerus is much shorter than the ulna. The

former is somewhat curved, with a long, prominent, and angulated

delto-pectoral crest, and a well-defined elongated surface for the

pcctoralis major: the head is much compressed, so that its palmar

aspect is almost continuous with the general surface of the bone

;

the subtrochanteric fossa is deep and large, with numerous cribriform

pneumatic foramina ; there is no coraco-humeral groove ; the distal

extremity is much expanded, with very prominent condyles, the

surface for the brachialis anticus large, and extending close to the

outer border of the bone, the whole palmar supracondylar space

much depressed, and a distinct ectepicondylar tuberosity.

The ulna resembles that of the Gruidce and Ciconiida;, but is dis-

tinguished by the larger olecranon, and the form of the humeral

articulations, as well as by the sharp ridge bounding the surface for

the insertion of the brachialis anticus.

The cervical vertebrae arc comparatively short and stout ; the

hinder ones have large neural spines (which are wanting in the

middle region), and a deep depression on the inferior surface of the

centrum immediately behind the anterior articular face. The lateral

arches never unite beneath the centrum, which has no htemal spine.

Family FALCONID^E.

The general osteological characters are those mentioned above.

Aquiline Section,

In this section the females are larger than the males. The ter-

minal phalangeals of the pes are long and greatly curved.

c2
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Genus CIRCUS, Lacepodc'.

The tarso-mctatarsus in this ^enus (fig. G) is alwaj^s elongated,

although there is a considerable amount of specific variation in this

respect; and its external trochlea is much compressed latcrallj'.

The tibio-tarsus is also elongated, with the distal extremity but

slightly expanded.

CtrcitjS goultii, Bonaparte ^

The only New-Zealand species ; readily characterized by the ex-

treme length and slenderness of the tarso-metatarsus.

Hah. New Zealand.

32345 a. The left tibio-tarsus, wanting the proximal third ; from

superficial deposits yielding remains of Dlnornithidce, at

Waingongoro, North Island. The slightness of the distal

expansion, characteristic of the genus, is noticeable.

Walter Mantell Collection, PurcJiased about 1855.

33233 a. The left tarso-metatarsus of a female, probably belonging

{P^ff') to the same individual as the preceding specimen ; from

Waingongoro. This specimen (fig. 6), in which the inner

Fig. 6.

Circus ffoiildi.—The left tarso-metatarsus ; from the superficial de|)osits

of New Zealand. }.

1 M6m. de I'lnstitut, vol. iii. p. 506 (1801).
^ Conspectus Avium, vol. i. p. 34 (1850).



FALCONID.E. 21

border of the proximal extremity is imperfect, has a length

of 0,103, and corresponds in length with the tarso-meta-

tarsus of a recent female skin.

Walter Mantell Collection.

32241. The imperfect left iilna; from Waingongoro. The ridge

forming the inner border of the surface for the brachialis

anticus is more developed than in European species of the

genus. Walter Mantell Collection,

Genus BUTEO, Cuvier '.

The pelvis differs from that of Circus in being relatively wider,

with a shorter and broader antitroehanter, above which is a distinct

notch ; and also by the shorter reflected portion of the post-aceta-

bular region of the ilium. The humerus and tarso-metatarsus are

shorter and stouter.

33utw btilgariS, Leach -.

Syn. Falco buteo, Linn.^

The type species.

Hah. Europe.

48913. The sacrum and imperfect pelvis ; from the Pleistocene of

Brixham Cave, near Torquay, Devonshire. oS'early the

whole of the left side of the pelvis is preserved, but on

the right there is only a fragment of the ilium. The
specimen agrees in every respect with the corresponding

part of a recent skeleton, and exhibits the characteristic

features in the region of the acetabulum.

Brixliam Cave Collection.

48917. The right humerus, wanting the proximal extremity ; from

Brixham. Indistinguishable from a recent specimen.

Brixliarti Cave Collection.

48917 a. The right metacarpus ; associated with the preceding spe-

cimen. Nearly the whole of the smaller bar is wanting.

Brixliam Cave Collection.

' Le<,'. Anat. C'uuiij. l=t tab. (ISUO).

^ Syst. Cat. Mamui. Birds Brit. Mus. p. lU (ISKi).

' Syst. Kat. ed. 12, vol. i. y. 127 (1760).
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Geneeicailt Unbeteemineb Specimens.

21493 b. The imperfect distal extremity of the left tarso-mctatarsus

of an Accipitrine bird of larger size than Buteo vulgaris
;

from the Lower Miocene (Upper Oligocene) of Weissenau,

near Mayence. This specimen, in which the outer trochlea

is wanting, does not accord with any of the species described

by Milne-Edwards from Allier. Purcliased, 1847.

21493 c. Tlic imperfect proximal extremity of a left metacarpus,

probably associated with the preceding ; from Weissenau.

Pxircliaml, 1847.

Genus PALiEOCIRCUS, Milne-Edwards \

Founded upon the metacarpus, which is considered to present

affinities both to Aqnila and Fandion, and also to show some resem-

blances to the Buzzards. The undermentioned phalangeals resemble

those of the former genus in the shortness of their proximal process

Palseocircus cuvieri, Milne-Edwards '\

The type and only described species. Somewhat smaller than

Aqriila clirysaetus.

Hah. Europe (France and [?] England).

25165*. The imperfect terminal phalangeal of the first or second digit

of the pes, not improbably referable to this species ; from the

Upper Eocene (Lower Oligocene) of Hordwell, Hampshire.

This specimen, of which the proximal portion is wanting,

is almost indistinguishable from the somewhat larger cor-

responding bone of AquiJa cJirysae{us. The type specimen

is from the same horizon in the Paris basin.

Presented by S. V. Wood, Esq., 1850.

25165**. The terminal phalangeal of the third or fourth digit of

the pes, probably belonging to the same species as the

preceding; from Hordwell. Although resembling the

corresponding phalangeal of Aquila in the shortness of the

proximal posterior process, this specimen- presents differ-

ences which are evidently of generic value.

Presented by S. V. Wood, Esq., 1850.

' Oiscaux Fossiles cle Ja France, vol. ii. p. 4."i4 (18fi9-71).

^ Loc. cit.
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The following specimen may indicate cm allied form.

A. 160. The termiual phalangeal of the third or fourth digit of the

pes of an Accipitrine bird ; from the Phosphorites of Caylux

(Tarn-et-Garonne), France. Purchased, 1S85.

Genus HALIAETUS, Savigny \

The tibio-tarsus is distinguished from that of Aquila by the

slightly less prominence of the ciiemial crest, the great obliquity of

the extensor liridge, by the inner condyle being much larger than

the outer, and by the superior surface of the former being bevelled

away, and its outer border sloping obliquely upwards and outwards.

^altactusi pelagtcii^ (Pallas ^).

Syn. Aquila pelayica, Pallas ^.

The largest existing Eagle. The tibio-tarsus is more slender and

less curved than in the European H. cdbicilla.

Uah. N.E. Siberia, x^. China, Japan, Kamschatka, and probably

the American side of Behring Strait.

41567. A left tibio-tarsus probably referable to this species ; from

the superficial deposits of "Walthamstow, Essex. Xoticed

by H. Woodward in the ' Gcol. Mag.' decade 1, vol. i, p. 387

(1869), This specimen, which has a length of 0,17-5, is

larger, more slender, and less curved than the correspond-

ing bone of H. alliciUa, and comes so close to that of the

one recent skeleton oi H. pelagicvs in the Museum, as to

leave little doubt that it belongs to the same or a closely

allied species. Purchased, 1869.

I^altactus alOutlla (Linn.^).

S)Ti. Vultur cdbicilla, Linn.^

The type species.

Hcdj. Europe.

A. 142. Fragment of breccia containing the crushed proximal half

1 Syst. cl'Oiseaiix do I'Egypte, p. 8 (18] 0).

^ Zoogr. Kosso-Asiat. vol. i. p. 343 (1811).

—

Aquila.

' Log. cit.

* Syst. Nat. ed. 12, vol. i. p. \-23 {l7m).~-FuItuT.

' Loc. cii.
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of a left humerns apparently referable to this species
;

from the Pleistocene cavern-deposits of Gibraltar. The

whole of the head and the palmar aspect of the bone are ex-

posed, the region below the head being comminuted. The

form of the head and of the surface for the insertion of the

pectoralis major conclusively prove the Accipitrine nature

of the specimen. Allowing for its comminuted condition,

the specimen agrees in size with the humeri of recent

examples of the present species. In the shortness and

thickness of the head, the great length and relative position

of the inner border of the surface for the pectoralis major,

and the slenderness and rounded form of the shaft below

the latter surface, the specimen agrees with Halia'etus and

differs from the Vultures. No history.

Haliaetus piscator, Milne-Edwards ^

Known by the metacarpus, which indicates a species of the approximate size

of the preceding.

Hah. Europe (France).

prom the Middle Miocene of Sausan (Gers).

Genus AQUILA, Brisson I

The tibio-tarsus has its distal extremity mi;ch more compressed

from back to front than in the Vultures ; while the tarso-metatarsus is

elongated, with an almost completely prismatic section in the middle

of the shaft, the coiistriction of the shaft is very gradual, and the

troehlete are nearly on the same level.

^qtitla fIjrusiactiisS (Linn.^).

Syn. Falco chrysaetos, Linn.*

Hah. Europe and North Asia.

38341-42. Two terminal phalangeals of the first or second digits of

the pes, indistinguishable from the corresponding bones of

this species ; from the Pleistocene of the Cavern of Bruni-

quel, near Montauban (Tarn-et-Garonne), France. Similar

' Oiseaux Fossiles de la France, vol. ii. p. 464 (1809-71).

- Ornithologie, vol. i. p. 420 (1760).

3 Syst. Nat. ed. 12, vol. i. p. 125 {\1Q(S).—Falco.

•1 Loc. cit.
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sijecimeus from Preneh cavern-deposits are figured by
Milne-Edwards in his ' Oiseaux Possiles de la France,'

pi. clxxxviii. figs. 9-14. Piircliased, 1864.

Aquila depredator, Milne-Edwards'.

Apparently allied to the existing A. honeUi, with which if agrees apjirosi-

mately in the size of the tarso-iuetatarsiis.

Huh. Europe (France).

Occurs in the Lower Miocene (Upper Oligocene) of AUier.

Aquila prisca, Milne-Edwards -,

Distinguished from the preceding by the stouter tarso-metatarsua.

Hab. Europe (France).

From the Lower Miocene of Allier.

Aquila minuta, Milne-Edwards 3.

A small and very imperfectly known species.

Hab. Europe (France).

Middle Miocene of Sansan (Gers).

Genus HARPAGORNIS, Haast*.

Apparently allied ioAciulla, from which it is distinguished by the

ulua being relatively shorter and the tarso-metatarsus stouter. It

is regarded by its founder as more nearly related to Circus, and by

Owen to Falco and Buteo.

Harpagornis moorei, IIaast\

Syn. (?) Harpagornis assimilis, Ilaast '\

The type species. Females about one and a half times the bulk

di Aquila clirysaiitus. It is probable, as Ilaast suggests, that the

smaller bones described as H. assimilis are referable to the male of

this species.

Uah. New Zealand.

' Oiseaux Fossiles de la France, vol. ii. p. 458 (1869-71).
^ Ann. Sci. Nat, Zool. scr. 4, vol. xx. p. 157 (1863).
^ Oiseaux Fossiles, t. c. p. 463.

' Trans. New Zealand Inst. vol. iv. p. 192 (1871).
^ Loe. cit.

'• Ibid. vol. vi. p, 04 (1874).
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The originals of ilie folhrrivg specimens ivere oliainedfrom GJenmarh

Swamp, Canterbvrij, ivith remains 0/ Dinornitliidoe, and are pre-

served in the Museum at Wellington. The casts were presented ly

Sir Julius von Haast, K.C.M.G. The six specimens immediately

following are referable to the typical female form.

48060. Cast of the left ulna. Original figured by von Haast in

the ' Trans. New Zealand Institute,' vol. vi. pi. viii. flgs.

3, 4. The relative shortness and stoutness of this bone,

when compared with the ulna of Aquila, is veiy marked.

47448. Cast of the pelvis and sacrum. Original figured by von

Haast in the ' Trans. New Zealand Institute,' vol. vi.

pi. ix. ; and also by Owen in his ' Extinct Birds of New
Zealand,' pi. cv. figs. 1-3. The general proportions are

very similar to those of the corresponding part of the

skeleton of AcpiHa clanga, bi;t the subacetabi;lar fossa is

deeper. The alleged great relative length of this specimen

is not a generic character.

48056. Cast of the left femur. Original figured by von Haast in

the ' Trans. New Zealand Institute,' vol. iv. pi. x. fig. 1

;

and also by Owen in his ' Extinct Birds of New Zealand,'

pi. cvii. flgs. 1, 2. This specimen, which is one of the

types, presents no characters by which it can be distin-

guished from the femur of Acpnila.

48058. Cast of the right tibio-tarsus. Original figured by von Haast

in the ' Trans. New Zealand Institute,' vol. vi. pi. vii.

figs. 1,2; and also by Owen in the 'Extinct Birds of

New Zealand,' pi. cvii. figs. 5, 6. The fore-and-aft com-

pression of the distal extremity characteristic of Aqiiila is

intensified in this specimen.

48059. Cast of the left tarso-metatarsus. Original figured by von

Haast in the ' Trans. New Zealand Institute,' vol. vi.

pi. vii. figs. 5, 6 ; and also by Owen in the ' Extinct Birds

of New Zealand,' pi. cvi. figs. 5, 6. Except as regards

being relatively stouter, this specimen accords very closely

with the corresponding bone of Aquila, the alleged differ-

ence in the form of the distal trochlcse mentioned by

Haast not being observable when the specimen is com-

pared with Aquila chrysaetus.
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48059 a. Cast of the terminal ^jhalangeal of the third digit of the
left pes. The original, which is one of the types, is

figured by Owen in his ' Extinct Birds of New Zealand,'
pi. cvii. fig. 7.

The orifjhuds of the undermentioned casts are the types of

H. assimilis.

48061. Cast of the right humerus. Original figured by von Haast
in the ' Trans. New Zealand Institute,' vol. vi. pi. viii.

figs. 1, 2 ; and also by Owen in the ' Extinct Birds of
New Zealand,' pi. cvi. figs. ] . 2. The characters of tliis

specimen are essentially the same as those of the humerus
oi Aquila.

48062. Cast of the left femur.

The foUowincj specimen was obtained from the svperficial deposits

of Wainrjomjoro, North Island.

32245 h. The proximal phalangeal of the second digit of the right
manus. This specimen agrees in relative size with the
casts immediately preceding. It accords in all respects
with the corresponding bone of Aquila, and is readily

distinguished from that of the Vultures by the absence
of a sharp descent from the main shaft to the plate-like

portion of the palmar aspect.

Walter Mantell Collection. Purchased, about 1855.

Gemi3 MILVUS, Lacepede ^.

The tarso-metatarsus is short and wider than in the Falcons, the inner face
is converted into a sharp border, the talou is small, and the posterior surface
is deeply channelled, ivhile the trochleaj are short.

Milvus deperditus, llilue-Edwards -.

Known only by the tarso-metatarsiis, the length of which is 0,046.
Jlat). Europe (France).

From the Lower Miocene (Upper Oligocene) of AUier.

' Mum. de I'lnstitut, vol. iii. p. fiOG (lSOO-01).
- Oiseaux Fossiles de la France, vol. ii. p. 461 (1869-71).
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Incertm Sedis.

Genas TERACUS, Aymard i.

Known definitely only by the femur '-, wliicli is regarded by its describer as

referable to the Acoipitres.

Teracus littoralis, Aymard ^.

The type and only known species. Length of femur 0,920.

Hab. Europe (France).

From the Lower Miocene (Middle Oligocene) of Eonzon, near Puy-en-

Velay.

Genus PAL.ffiOHIERAX, Milue-Edwards \

Known by the tarso-metatarsus, which approximates in some respects to

that of Aqiiila, and in others to Gypohic7'ax.

Palaeohierax gervaisi, Milne-Edwards '.

Syn. Aqidla gervaisi, Milne-Edwards ^.

The type and only described species. Length of tarso-metatarsus 0,088.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of AUier. See Milne-Edwards,

' Oiseaux Fossiles de la France,' pi. clxxxiii. figs. 1-10.

VuLTURiNE Section.

In the Vultures the female is smaller than the male, and many of

the species attain yery large dimensions. The terminal phalangeals

of the pes are stouter, shorter, and less curved than in the preceding

section. The tarso-metatarsus has a less completely triangular

section, and its posterior surface is less deeply channelled, while the

distal trochleaj are longer, that of the second digit being less

enlarged.

Genus GYPS, Savigny''.

The limb-bones of this genus agree with those of Vidtur, and

differ from Aqxiila in the following points. In the tarso-metatarsus

1 Bull. Soc. Geol. France, ser. 2, vol. ix. p. 2G6 (1852).

- See Milne-Edwards, Oiseaux Fossiles de la France, pi. elxxxv. figs. 20, 21.

^ Loc. cit.

' Oiseaux Fossiles de la France, vol. ii. p. 456 (1869-71).

5 Ann. Sci. Nat., Zool. ser. 4, vol xx. p. 156 {lQQ2i).—Aquila.

" Loc. cit.

''

Syst. Oiseaux de I'figypte, p. 8 (1810).
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the antero-extornal crest of the shaft is less sharp and does uot

extend so low down : the trochleae arc longer, the second being less

extended laterally, and the fourth shorter in proportion to the third.

The femur has a larger surface for the attachment of the ligamentum

teres ; and the anterior intercondylar groove of the tibio-tarsus is

somewhat wider.

The cervical vertebrse differ from those of Vidtur by the greater

lateral constriction of the inferior surface of the centrum ; this

surface in some of the hinder cervicals being convex, with a sudden

descent to the very deep pit behind the anterior articular surface,

and with either one median pneumatic foramen or a pair of foramina

below the root of the lower transverse process. The anterior arti-

cular faces of the centrum are also wider, with sharper edges.

Gyps melitensis, Lydekkeri.

The largest known species referable to any existing genus in the

suborder, its size being about one fifth greater than in the existing

Vultur monaclms. The later cervical vertebrte have the anterior

tubercle on the inferior surface of the centrum more developed than

in the living Gyps fulvus.

Hah. Malta.

The following specimem, which are the types, were obtained from the

Pleistocene deposits of Zebhug Gave, and luere presented by

Admiral Spratt, O.B., 1874.

49355. The imperfect head of the right femur. This specimen

shows the large surface for the attachment of the liga-

mentum teres characteristic of the genus. The diameter

is 0,018, against 0,015 in V. monachus. This specimen

is noticed in the paper cited below.

49355 a. The distal extremity of the right femur. This specimen,

{Fig.) which is probably the distal part of the bone to which the

preceding belonged, is figured by the writer in the ' Proc.

Zool. Soc' 1890, pi. XXV. figs. 4, 4 a. Its contour agrees

in all respects with that of the corresponding bone of

v. monachus, the respective transverse diameters in the

two bones being 0,044 and 0,037.

' Proc. Zool. Soc. 1890, p. 401,
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49359. The imperfect proximal portion of the right tibio-tarsus.

{Fiij.) This specimen (woodcut, fig. 7) is figured by the writer,

Fie

Gyps mclitcnsis.—Anterior aspect of tlie distal extreiuitj' of the right tibio-

tarsus; from the Pleistocene of Malta. ]• a, bridge over groove for

extensor tendons.

op. c'U. pi. XXV. fig. 1. The cnemial crest is imperfect,

and the outer border of the bone broken away. Except

as regards its superior size, this specimen cannot be dis-

tinguished from the tibio-tarsus of Vultur monachus.

49356. The distal portion of the right tibio-tarsus, Figured by the

{Fig.) writer, op. cit. pi. xxv. figs. 2, 2 a. The greatest trans-

verse diameter is 0,030, against 0,025 in Vultur monachus.

If the entire bone had the same proportionate length as

in the latter (0,222) its length would be 0,206, The

bridge over the groove for the extensor tendons is some-

what more prominent than in Vultur monachus.

49357. Tlie distal extremity of the right tibio-tarsus of a slightly

smaller individual.

49360. The imperfect distal extremity of the left tibio-tarsus. The

internal condyle is lost, and the greater part of the bone of

the shaft is wanting, so that only a cast of the internal

cavity remains.

49363. The distal extremity of the left tarso-metatarsus. This

{Fig.) specimen is figured by the writer, oj). cit. pi. xxv. fig, 6.

In the length of the trochleis, the slight lateral expansion

of the second trochlea, and the relative shortness of the
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fourth, it agrees witli VhJIhi; as distinct from A<iiiil(i.

The transverse diameter of the third trochlea is (J,<J12,

against 0,UlO in F. monachns.

49363 a. The third and f(jurth trochlea} of a slightly larger left

tarso-metatarsus.

49363 b. The third trochlea of a tarso-metatarsus.

49364. The proximal phalangeal of the left hallux, with the distal

trochlea imperfect.

49364 a. The proximal phalangeal of the third digit of the pes,

{F'kj.) wanting the distal trochlea. Figured by the writer, op.

cit. pi. XXV. fig. 8.

49364 b. The distal extremity of one of the phalangeals of the

third digit.

49364 C. Two specimens of intermediate phalangeals of the pes, both

wanting the distal extremity.

49364 d. The distal extremity of an intermediate phalangeal of

the pes.

49364 e. The first and second phalangeals of the fourth digit of the

left pes, cemented together by matrix.

49364 f. An imperfect terminal phalangeal of the [les. Figured by

( /'V'/.) the writer, op. cit. pi. xxv. fig. 9.

49364 g. A smaller imperfect terminal phalangeal.

49354*. An imperfect anterior cervical vertebra. Noticed by the

writer, op. cit. p. -407. This specimen, which is about the

seventh in the series, has lost the left lateral arch, but is

otherwise fairly well preserved. In the narrowness of

the inferior surface of the centrum it agrees with Gyps

rather than Vultiir.

49354. A somewhat imperfect posterior cervical vertebra. Figured

{Flrj.) by the writer, op. cit. pi. xxxvi. figs. 7, 7 a, 7 b. The right

prezygapophysis and lateral arch are broken away. In

tlie lateral constriction and convexity of the inferior sur-

face of the centrum, as well as in the depth of the fossa

immediately behind the anterior articular surface, and the

" step " from thence on to the inferior surface of the cen-

trum, this vertebra agrees with the posterior cervicals of
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Gryps, and differs from Vnltur. It also lias the pneumatic

foramen on the under surface of the centrum, which is

present in the former. The anterior tubercle on the

inferior surface of the centrum is more developed than in

G. fuhnts. The total length of the centrum in the middle

line is 0,029, and the transverse diameter of its anterior

surface 0,023.

49354 a. Two imperfect still later cervical vertebroe, cemented

together by matrix. Noticed bj- the writer, op. cit. p. 407.

These specimCiS agree very closely with the corresponding

vertebroe of Gyps fidvus, having a pneumatic foramen on

either side of the centrum immediately below the lower

transverse process, and none in the middle line. In

Viiltur there are no foramina in these situations.

49354 b. The posterior extremity of the centrum of a late cervical

vertebra.

Genus VULTUR, Brisson \

The ulna differs from that of Gijj^s by the much deeper depression

for the reception of the head of the radius, and the more sharply

defined surface for the insertion of the brachiaUs anticus ; the

prominences for the secondaries are more developed than in

Gy^Metiis.

Wvltvit moua£i)U£i, Linn."

Syn. (?) Vtdtur fossilis, Auct.^

The type, and one of the largest species.

Hah. Europe and Asia.

38339. The imperfect right ulna; from the Pleistocene of the

Cavern of Bruniquel, near Montauban (Tarn-et-Garonne),

France. This specimen, of which the proximal extremity

is slightly imperfect and the distal portion is wanting, is

considerably larger than the ulna of Gypaehis barhatus

from the same cavern figured by Milne-Edwards in his

' Oiseaux Fossiles de la Prance,' pi. clxxxviii. figs. 6-8.

The great depth of the fossa for the head of the radius is

^ Ornithologie, vol. i. p. 453 (1760).

2 Syst. Nat. ed. 12, vol. i. p. 122 (1766).

^ See Milne-Edwards, ' Oiseaux Fossiles de la France,' vol. ii. p. 469. Not

given with a specific name, as generally quoted, in Bronn's ' Lethsea,' vol. ii.

p. 824 (1837).
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well shown. There arc slight differences in the proximal

pneumatic foramina from a recent ulna of V. monachus,

but these may well be merely individual variations.

Furcluised, 1864.

Family SERPENTARILD^.

Tho most characteristic osteological features are to be foinul in the great

length of the tibio-tarsus and tarso-metatarsus. The latter has a deep channel

for the extensor muscles on the anterior surface of the proximal extremity, as

in the Ccdharfidce.

Genus SERPENTARIUS, Cuvieri.

Serpentarius robustus, Milne-Edwards -'.

Distinguished from the existing S. rcptilivorus by the shorter aud stouter

tai-so-raetatarsus, wl\ieh has a length of 0,215, against 0,270 in the Afi'icau

species.

Hah. Europe (France).

From the Lower Miocene (Upper Oligoceue) of Allier. See Milne-Edwards,
' Oiseaux Fossiles de la France,' pi. clxxxvi.

Family CATHARTID^.

The tarso-metatarsus is compressed from back to front, with

straight and nearly equal lateral surfaces, the anterior surface being

deeply channelled superiorly, and having its borders of nearly equal

height ; in place of the two crests of the talon of the Falconida;

there is one broad and low protuberance, traversed by three shallow

channels ; the tibial facets are divided by a distinct prominence, and

the facet for the hallux is very minute. The terminal phalangeals

of the pes are very slightly curved.

The distal extremity of tho tibio-tarsus is much narrower than in

the Falconida'.

1 Tabl. Elum. d'Hist. Nat. p. 254 (1798).

- Oiseaux Fossiles de la France, vol. ii. p. 4(>0 (1809-71).
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Genus GYPAGUS, Vieilloti.

Syu. Gyparchus, Gloger '•'.

The skeleton of this genus can be readily distinguished from that

of Sarcorliamphus by the characters of the femur, its trochanter

being less developed, and the pneumatic foramen placed higher up

than in the latter.

(SppaguiS papa (Linn. =*).

Syn. VulUir pttpa,'LmTi.^

Sareorhamphus impa, Gyparchus papa, and Cathartes impa,

Auct.

With the exception of the closely allied and imperfectly known

G. sacer, the only representative of the genus. The occurrence

of remains of this species in the Brazilian cave-deposits is first

mentioned by Winge in the ' E. Mus. Lund.' vol. i. art. 2, p. 25

(1888).

Hob. South America.

18887. The proximal portion of the left ulna ; from the cavern-

deposits of Lagoa Santa, Minas Gcraes, Brazil. This

specimen cannot be distinguished from the corresponding

bone of existing skeletons. It shows very clearly the long

fossa and the sharp external crest of the surface for the

insertion of the brachialis anticus characteristic of the

Aceipitres. Claussen Collection. Purchased, 1848.

Family Uncertain.

Genus LITHORNIS, Owen\

The characters of the sternum and coracoids upon which this genus

was foimded appear to affiliate it to the Accijntres. The shaft of the

coracoid is, however, relatively much narrower, and the femur pro-

1 Analyse, p. 21 (1816).

- Haudbiich d. Natiirgeschichte, p. 235 (18-12).

3 Syst. Nat. ed. 12, vol. i. p. 122 {nm).~rultur.
* Loc. cit.

^ Trans. Geol. See. ser. 2, vol. vi. p. 206 (1841).
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portionatoly smaUer than in any existing genus', although the
Hparrow-Hawk makes the nearest approximation in the former and
Circus in the latter respect.

The undermentioned pelvis seems to leave little doubt that the
genus is truly Accipitrine.

Lithornis vulturinus, Owen \

The type and only described species. Of the approximate size
of Faico jperegrinus.

Hah. Europe (England). The type specimen is in the Hunterian
Collection of the Eoyal College of Surgeons.

The undermentioned specimens, which are provisionalhj referred to

this species, luere, lilce the type, obtained from the London Clmj
{Lower Eocene) of the Isle of Sheppey.

33138. Fragment of rock, showing the crushed and imperfect ster-

num, several of the ribs, fragments of the coracoids, and
the proximal half of the left humerus. The sternum
approximates to the Aceipitrine type, clearly having had
but a single small vacuity on each side of the distal border,
and showing the large postcoracoidal plate found in exist-

ing forms. The humerus, of which the dorsal aspect is

exposed, presents no characteristic features. Purchased.

A. 56. The imi)erfeet pelvis and sacrum. In the marked deflection

of the postacctabular region of the dorsal sui-face of the
ilia, as well as in the complete closure of the vertebral
intervals by bone, this specimen agrees with recent
Accipitres and differs from all other forms.

Presented by W. H. Shrubsok, Esq., 1884.

1 The alleged resemblance to Catharfcs in these points has not been found
to hold good.

- Trans. Geol. Soc. ser. 2, vol. vi. p. 20() (1841).

D 2
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Suborder VI. STEGANOPODES.

Dcsraoguathous birds in which the angle of the mandible is

truncated and the hind limbs are always very short—most so in the

Frcijatklai,—the four digits being connected together by a web.

The skull is without supraorbital grooves on the frontals for glands.

The tarso-metatarsus and tibio-tarsus are short and stout ; the

former is compressed from front to back iuferiorly, and has a distinct

depression on the proximal portion of the anterior surface ; its distal

trochleas descend nearly to the same level, the second one being often

longer than the fourth (the reverse of the arrangement found in the

Auseres). The phalangeals are nearly always very long and slender.

The distal extremity of the tibio-tarsus is not deflected markedly

towards the inner side, and the oblique extensor bridge is devoid of

a tubercle ; the cnemial crest is slight.

The femur is short and stout, with a shallow anterior trochlear

groove, generally a slight popliteal depressiou, and a pit on the

posterior aspect externally to the cctocondyle (fig. 8).

The coracoid is relatively long, constricted at the middle, and

much expanded distally ; the shaft is more or less curved anteriorly ;

and there is almost invariably a facet on the anterior aspect of the

proximal extremity for the articulation of the furcula ; the sternal

articular surface is short, with a well-marked inner ledge, and never

occupies the whole width of the bone ; the subclavicular process is

small, and has no perforation at its base. The V-shaped furcula is

united to the sternum either by suture or anchylosis ; its much dilated

superior extremities do not reach the sternum, and they usually

carry facets corresponding with those on the coracoids.

The relative length of the wing and the proportions of the com-

ponent bones vary greatly. The humerus has the proximal extre-

mity but little enlarged, with a well-marked but narrow subtrochan-

teric fossa, the head only slightly more prominent than the tro-

chanter, and bounded interiorly by a distinct groove for the humcro-

coracoidal ligament, the deito-pectoral crest slightly develojjed, no

ectepicoudylar process, and a more or less elongated surface for the

brachialis anticus.

The skull has a transverse hinge-joint between the frontals and

the rostrum.
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Family PELECANID^.
Large and long-winged birds, with the beak enormously produced

and depressed.

The tarso-metatarsus is stout, with a very large pneumatic foramen
at the proximal extremity of the anterior surface, and smaller lateral
foramina

;
talon very large, with the gastrocnemial ridge enormously

developed, and closed channels for the passage of the flexor tendons
;

anterior surface slightly channelled.

The tibio-tarsus is nearly cylindrical, with a decided inflection of
the distal extremity.

The femur is characterized by the depth of the popliteal depression.
The humerus is very long, with the bicipital surface inflated, and

terminated inferiorly by a distinct groove, which is absolutely charac-
teristic of the genus; the delto-poctoral crest is slightly developed.
The ulna is slightly shorter than the humerus, with a pneumatic

foramen at the superior extremity of the surface for the insertion of
the brachialis anticus.

Genus PELECANUS, Linn.^

Includes all the members of the family.

Pelecanus cautleyi, Davies -.

Founded upon tlie distal part of an ulna differing from that of other
species witli which it has been compared in the form of the palmar
trochlear depression, which is unusually deep. This and the other
bones referred to the species indicate a bird of somewhat smaller
dimensions than the existing P. mitmtus.

Hah. India.

The folhivhuj specimens were oltcdned from the Loiuer Pliocene of
the SiivaWc Hills, ami form jMrt of the Cautley Collection. Pre-
sented, 1842,

39740. The distal extremity of the left ulna. The type, described

(%•) l>y Davies in the ' Geol. Mag.' decad. ii. vol. vii. p. 2G, and
figured by the present writer in the ' PalaDontologia Indica '

(Mem. Geol. Suit. India), ser. 10, vol. iii. pi. xiv. figs 11
11 a).

' Syst. Nat. ed. 12, vol. i. p. 21.5 (17GG).
- Geol. Mag. decad. ii. vol. vii. p. 26 (1880).
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39744. The proximal extremity of the left radius. This specimen

agrees precisely in relative size with the preceding, and

may well have belonged to the same individual ; it closely

resembles the corresponding bono of existing species.

39739. The distal extremity of the left radius, ^vith the articular

portion somewhat crushed. This specimen indicates a

somewhat larger individual than the preceding.

Pelecanus mitratus aud P. eautleyi.—Posterior aspect of the right femur of the

former and of portions of the corresponding bone of the latter (the proxi-

mal extremity reversed from the left). ^. a, head ; b, tibial condyle ; c,

fibular do. (From the ' Rec. Geol. Surv. Ind.')

A. 120. The proximal extremity of the left femur of this or the fol-

{Fiij-) lowing species. This specimen indicates a bird of smaller

size than the typo ulna, and may therefore belong to

P. sivalensis : it is figured (reversed) with the following

specimen.

A. 120 a. The distal end of the right femur of this or the next

(Fig.) species. This specimen (fig. 8) has been figured by the

writer in the ' Rec. Geol. Surv. Ind." vol. xxiii. p. 235 ; it

indicates a rather smaller individual than the one to which

the ulna belonged. The characters are essentially the

same as in the existing Pelicans, the deep popliteal de-

pression and the pit on the outer side of the external

condyle being clearly shown.
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Pelecanus sivalensis, Davies\

Founded upon part of an ulna differing from the type of P. cant-

leyi by its inferior dimensions and the much smaller relative size of

the palmar trochlear depression.

Ilah, India.

39745. The distal extremity of the right ulna ; from tho Older

{Fu/.) Pliocene of the Siwalik Hills. The type ; described by

Davies in the ' Geol. Mag.' decad. ii. vol. vii. p. 26, and

also by the present writer in the ' Palseontologia Indica

'

(Mem. Geol. Surv. Ind.), ser. 10, vol. iii. p. 137, and

figured in the ' Ree. Geol. Surv. Ind.' vol. sxiii. p. 235 (re-

produced in fig. 9). Cautley Collection. Presented., 1842.

Fig. 9.

i

Pelecanus mitratus (A) and P. sivalensis (B).—Distal extremity of tlie right

uliia. \. a, palmar trochlear depression. (From the 'Eec. Geol. Surv.

Ind.')

39743. The proximal extremity of a left radius agreeing in relative

size with the preceding specimen ; from the Sivcalik Hills

This specimen does not present any well-marked structural

features by which it can be distinguished from the much
larger corresponding fragment of P. cautleyi.

Cautley Collection

Pelecanus intermedius, Fraas ^.

Apparently allied to P. (jracilis. The skull is relatively more

vaulted and narrower than in P. mitratus, the occipital fossa being

' Geol. Mag. decad. ii. vol. vii. p. 26 (1880).

- Jahresh. Ver. Nat. Wiirtt. vol. sxvi. p. 281 (1870).
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in the form of a horseshoe, and the supraoccipital having a prominent

swelling above the foramen magnum. The ulna has not the deep

distal palmar trochlear depression of P. cautleyi, and is larger than

the corresponding hone of P. sivalensis. Femur long and slender.

Nab. Europe (Bavaria),

The followinr/ specimens are from the Middle Miocene of Steinlieim,

and were purchased in 1877.

48164 a. The imperfect hinder portion of the cranium. The occi-

{Fifj.) pital region is figured in woodcut fig. 10, B, and shows the

characteristic occipital fossa and the prominent swelling

above the foramen magnum—characters in which the

species resembles P. mitratus. This specimen accords

with the skull figured by Fraas in his ' Fauna von Stein-

heim,' pi. x.

48164 a 1. The imperfect hinder region of the craninm.

48164 a 2. A nearly similar specimen.

Fig. 1<».

Tclecanus fraau (A) and P. infcrmedius (B).—Occipital aspect of the cranium
;

from the Miocene of Bavaria. |. a, occipital condylo (broken off in B)
;

h, surface for attachment of muscle.

48164 a 3. The imperfect hinder part of a rather smaller cranium,

probably referable to a female. The characteristic features

of the occipital region are weU shown.

48164 a 4. Part of the occipito-parietal region of a larger cranium.

48164 a 5. The imperfect hinder portion of the cranium, showing a

natural cast of parts of the brain.
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48164 a 6. Natural cast of the hemisplicrcs of the braiii, with frag-

ments of the cranial bones.

48164 a 7. Mass of rock containing the greater portion of the cranial

rostrum, of which the upper surface is exposed, together

with numerous fragments of other bones.

48164 a 8. The hinder part of the cranial rostrum, showing the

nares.

48164 a 9. A similar specimen, with the nares broken away.

48164 a 10. Fragment from the hinder part of the cranial rostrum.

48164 a 11. Fragment of rock showing the upper surface of the an-

terior part of the cranial rostrum, with the top broken

away.

48164 a 13. Part of the anterior region of the cranial rostrum, in

matrix.

48164 a 13. A nearly similar specimen.

48164 a 14. Part of the cranial rostrum, in matrix.

48164 b. Fragment of the mandible.

48188. Two smaller fragments of the mandible.

48164 c. An imperfect anterior cervical vertebra.

48164 c 1. Part of a cervical vertebra.

48164 c 2, An imperfect anterior cervical vertebra.

48164 c 3. The anterior part of a later cervical vertebra.

48164 c 4. A slightly imperfect lumbar vertebra.

48164 c 5. Part of a lumbar vertebra.

48164 c 6. An imperfect lumbar vertebra.

48164 c 7. The greater portion of a late lumbar vertebra.

48164 d. The bifurcating portion of the furcula, in matrix.

48164 dl. The imperfect superior extremity of the left ramus of

the furcula.

48164 d 2. Part of the superioi- portion of the left ramus of the

furcula.

48164 d 3. The corresponding portion of the opposite side of a smaller

furcula.
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48164 d 4. Part of the superior extremity of the right ramus of the

furcula.

48164 e. The imperfect superior portion of the sternum, showing

the coracoidal articulation.

48164 e 1. Fragment of the superior portion of the sternum.

48164 e 2. The imperfect sternum, showing the characteristic boat-

like form.

48164 f. The imperfect right scapula.

48164 fl. The imperfect proximal half of the left scapula, showing

the characteristic prolongation of the tuberosity.

48188 a. Part of the left scapula.

48164 g. The proximal half of the right coracoid. The large facet

for the articulation of the furcula is very clearly shown.

48164 gl. The imperfect proximal portion of the right coracoid.

48164 g 2. The somewhat imperfect proximal half of the right

coracoid.

48164 g 3. The imperfect shaft of the left coracoid.

48164 g 4. The shaft and part of the distal extremity of the left

coracoid.

48164 g 6. The distal extremity of the right coracoid.

48164 g 6. The imperfect distal extremity of the right coracoid.

48164 g 7. The distal half of the left coracoid, somewhat obscured

by matrix.

48164 h. The somewhat imperfect proximal extremity of the right

humerus.

48164 h 1. The proximal extremity of the left humerus. The cha-

racteristic inflation of the bicipital ridge and its bounding

inferior groove are well exhibited.

48164 h 2. The proximal extremity of the left humerus.

48164 h 3. The imperfect proximal portion of a smaller right

humerus.

48164 h 4. The imperfect portion of a left humerus agreeing in size

with the preceding.

48164 h 5. A small left humerus, wanting the proximal extremity.

J
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48164 h 6. The distal oxlrcmity of the left humerus,

4816411 7. The imperfect distal portion of a somewhat smaller left

humerus.

48164 i. The imperfect proximal part of the right ulna.

48164 i 1. The proximal extremity of the right ulna.

481641 2. The proximal extremity of the left ulna.

481641 3. Three specimens of portions of the shaft of the ulna.

4816414. The distal extremity of the left ulna. Noticed by the

writer in the ' Palaeontologia Indica ' (Mem. Gcol. Surv.

Ind.), ser. 10, vol. iii. p. 137. The bone differs from the

type of P. cautleyi (p. 37), and thereby agrees with the

corresponding bone of existing species, in the shallowness

of the palmar trochlear depression.

48188 X. The distal extremity of the right radius. This specimen

closely accords with the corresponding bone of P. mitratas.

48188 y. A similar specimen.

48164 k. The imperfect proximal portion of the left metacarpus.

48188 b. The distal portion of the left metacarpus.

48164 k 1. The imperfect distal part of the left metacarpus.

48188 c. The distal extremity of the right metacarpus.

48164 1. The imperfect pelvic region, in matrix.

481641 1. The pelvis, imperfect posteriorly, in matrix,

481641 2. A large portion of the pelvic region, in matrix.

4816413. The imperfect pelvic region, in matrix.

48168. Fragment of the pelvic and sacral region.

481641 4. The middle i>ortion of the pelvis and sacrum,

481641 5. Part of the anterior region of the pelvis and sacrum.

48164 1 6. Fragment of the middle portion of the pelvis and sacrum.

4816417. The imperfect prcacetabular part of the pelvis and

sacriim.

48164 1 8. The acetabular region of the pelvis and sacrum, iu a well-

preserved condition.
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48164 m. Tlie left femur. This bone is relatively more slender

than the femui" of P. mitratus, and thereby agrees with

the imperfect femur of P. (/racilis figured by Milne-

Edwards in his ' Oiseaux Fossiles de la France,' pi. xxxviii.

figs. 0, 7.

48164m 1. The left femur. This specimen is slightly shorter than

the preceding.

48164m 2. The right femur. Slightly shorter than the last.

48164m 3. The left femur. This specimen is considerably shorter

than the preceding one.

48164 n. The imperfect proximal extremity of the left tibio-tarsus.

48164 nl. The distal extremity of the left tibio-tarsus, with the

anterior surface concealed by matrix.

48164 n 2. The imperfect distal extremity of the left tibio-tarsus.

The bridge over the groove for the extensor tendons is

obscured by matrix.

48164 u 3. The condylar portion of the left tibio-tarsus.

48164 n 4. The imperfect distal extremity of the right tibio-tarsus.

48164 0. The proximal extremity of the left tarso-metatarsus. The

large anterior pneumatic foramen and the greatly developed

gastrocnemial crest are well shown.

48164 1. The distal extremity of the right tarso-metatarsus.

48164 2. The distal extremity of the left tarso-metatarsus.

Pelecanus, sp.

The undermentioned specimen appears to be in some respects

intermediate between the preceding and following species.

Hab. Europe (Bavaria).

48164*. The imperfect posterior portion of the cranium ; from the

Middle Miocene of Steinheim. The general shape of the

occipital fossa is the same as in P. mtenncdms, but the

ridge above the foramen magnum is more like that of

P.fraasi. Purchased, 1877.

Pelecanus fraasi, Lydekker (n. sp.).

Skull relatively wider than in P. intermedms, with the occipital

and parietal planes forming a more open angle at their junction, the
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occipital fossa approaching to the shape of an inverted Y, a sharp

ridge on the supraoccipital above the foramen magnum, and the

surfaces for muscuhir attachment on the paroccipital processes much

larger. The femur provisionally referred to this species is shorter

and relatively stouter than the corresponding bone of P. inter-

medins.

In the characters of the cranium this species differs equally as

widely from existing forms as from P. intermedius.

Hah. Europe (Bavaria).

47862. The slightly imperfect cranium, wanting the whole of the

{Fig.) beak and the bones of the palate ; from the Middle Miocene

of Klcin-Sorheim. The type ; the occipital region figured

in fig. 10, A.

Presented bi/ Ilerr H. voa Bezold, 1873.

47864. Fragment of the hinder portion of the cranium, showing

part of the occipital and parietal regions, with a natural

cast of a portion of the brain ; from Klein-Sorheim.

Presented by Herr B. von Bezold, 1873.

47864 a. Natural east of the greater portion of a brain probably

belonging to this species ; from Klein-Sorheim.

Presented by Herr B. von Bezold, 1873.

47863. A nearly entire late cervical vertebra probably referable to

this species ; from Klein-Sorheim. The centrum is larger

and narrower than in the corresponding vertebra of P.

mitratus. Presented by Herr B. von Bezold, 1873.

48170. A left femur, provisionally referred to this species ; from

the ^fiddle Miocene of Lierheim, Hahnenberg, Bavaria.

This specimen has a total length of 0,090, the corresponding

dimension in the femur of P. intermedius averaging 0,104.

PurcJtased, 1877.

48171. The right femur, apparently belonging to the same indi-

vidual as the preceding ; from Lierheim.

Purchased, 1877.

Pelecanus gracilis, Milne-Edwai-ds K

Imperfectly known. Distioguished from existing species by its more slender

propurtious and relatively longer tarso-metatarsus.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of AlUer.

' Oiseaux Fossiles de la France, vol. i. p. 250 ( 1867-(J8).
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Family PHALACROCORACID.'E.

The osteological characters arc given under the heading of the

various genera.

Genus SULA, Brif;son \

Compared with Pludacrocorax, the following points of difference

may be noticed :

—

The rostrum is broad and rounded, with slight lateral grooves.

The tarso-metatarsus and tibio-tarsus are much thicker, the talon

of the former being smaller. The humerus is longer, with the

surface for the brachialis anticus situated in a deep palmar depression,

and the radial condyle is less hooked. The ulna has a foramen at

the proximal extremity of the palmar surface.

The pelvis (upon the evidence of which the extinct species have

been determined) has nearly the same elongation as in Phalacrocora.v,

but is at once distinguished by the absence of the lateral expansion

of the anterior part of the ilia.

^ula pt£ifator (Linn.').

Syn. Pelecanns piscato); Linn.^

Hah. Pacific.

A. 153. The imperfect skull ; from the superficial deposits of the

island of Eodriguez. Accords exactly with recent speci-

mens from the same locality. No history.

Sula arvernensis, I^Tihie-Edwards *.

The pelvis still navrowei- than in the existing 8. bassana, more especially in

the postacetabular region.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of the Auvergne.

Sula ronzoni (Gervais ^).

Syn. Mergus ronzoni, Gervais '^.

Distinguished from the preceding by the form of the iliac fossae, which are

somewhat more dilated anteriorly and more constricted near the acetabulum.

Rab. Europe (France).

From the Lower Miocene (Middle Oligocene) of Ronzon, near Puy-en-Velay.

See Milne-Edwards, ' Oiseaux Fossiles de la France,' pi. xUv.

' Ornithologie, vol. vi. p. 494 (1760).

2 Syst. Nat. ed. 12, vol. i. p. 217 {nm).—Pelccanus. ^ hoc. cit

^ Oiseaux Fossiles de la France, vol. i. p. 267 (1837-68).

^ Mem. Act. Montpellier, vol. i. p. 220 {\Sa\.).—Mergm. " Loc. cit.
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The two folloiuing genera may indicute a distinct family :—
Genus PELAGORNIS, Lartet '.

Founded upon the humerus, which presents many of the general

characters of that of Sala—such as the small size of the proximal

extremity, the slight development of the delto-pectoral crest, and the

absence of an ectepicondj'lar process ; but is distinguished by the

absence of an oleeranal fossa (in which respect it approaches Pde-

canus), and the abortion of the bicipital surface,

Pelagoruis miocsenus, Lartet".

The type and only described species. Length of humerus 0,580 ;

or considerably longer than that of Diomedea exulans.

Hub. Europe (France).

A. 167. Cast of the right humerus. The original was obtained from

the Miocene of Lcoguan, near Bordeaux, by M. Delfortrie,

and is believed to be in the Museum at the latter town.

It accords in aU respects with the type left humerus

figured by Milne-Edwards in his ' Oiseaux Fossiles do la

France,' pi. xlv.

Presented hy Monsieur A. Milne-Edwards, 1890.

Genus ARGILLORNIS, Owen \

Syu. Lithornis, Bowerbauk '.

Megalornis, Seeley '.
.

Apparently closely allied to the preceding genus, but (judging

from the idna) with an oleeranal fossa to the humerus. The skull

ascribed to this genus has all the essential characters of the Phala-

crocoracidte. The ulua has no proximal pneumatic foramen.

Like the preceding genus, this form was regarded by its describer

as allied to Diomedea, with which it has not the remotest affinity.

Argillornis lougipennis, Owen «.

Syn. Lithornis cmuiniis, Bowerbauk^.

Megcdornis etmiinus, Seeley ^.

The typo and only described species ; fully as large as Pelagorais

mioccenus.

1 Oomptes Reudus, vol. xliv. p. 740 (1857). * Loc. cit.

3 Quart. Journ. Geol. Soc. vol. xxxiv. p. 124 ( 1878).
* Ann. Mag. Nat. Hist. ser. 2, vol. xiv. p. 263 (1854).—Preoccupied (see p. 34).
* Ibii. ser. 3, vol. xviii. p. 110 (186(3).—Preoccupied by Gray, 1840.
" Loc. cit. ~ Loc. cit. < Loc. cit.
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The specific name emidnus, although the earlier, is rejected as

being inappropriate. The type of Alegalornis was ideutified by its

describer with LifJiornis.

Hah. Europe (England).

The following specimens, or their originals, were obtained from, the

London Clay (Lower Eocene) of the Isle of Sheppetj.

A. 1. The imperfect cranium, probably belonging to this species.

{Fi<l.) Erom its somewhat small size as compared with the limb-

bones, this specimen may indicate a female. Figured by

Owen in the ' Quart. Journ. Geol. Soc' vol. xxxvi. pi. ii.

In the description this specimen was compared with the

skull of Diomcdca, from which it is at once distinguished

by the presence of the transverse hinge between the

frontals and the rostrum, and also by the absence of

supraorbital grooves. In these respects, as well as in

general contour (allowance being made for the depression

of the frontal region through crushing), it accords very

closely with the skull of Sida. This is well shown by the

form of the rostrum, in which the lateral groove formed

by the junction of the two portions of the horny sheath

has precisely the same position. Again, the lachrymals

have a similar depression on the external surface between

the expanded extremities, and are totally different from

those of Diomedea. An equally close resemblance to Sula

and difference from Diomedea is displayed by the form

and position of the posterior nares. Purchased, 1880,

A. 5-9. Fragments of the two associated humeri. The types;

(Fig.) figured by Owen in the ' Quart. Journ. Geol. Soc' vol,

xxxiv. pi, vi. A. 5 is the proximal part of the right

humerus, represented in fig. 3 of the plate ; in the form

and position of the head, subtrochanteric fossa, and delto-

pectoral crest, it has all the characters of Sula, and is

totally unlike Diomedea. A. 6 are two portions from the

distal end of the left humerus, with the adjacent ex-

tremities cut and polished, of which the distal fragment

is represented in figs. 11, 12 of the plate. In these

figures the specimen is assumed to comprise the whole of

the distal end, whereas the condylar region is really

wanting ; the surface marked l.m. in fig. 12, and corre-

lated with the whole of the surface for the brachiaHs
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anticus of Diomedea, in reality merely corresponds to the

extreme upper portion of this surface found in Sula, the

depressed lower portion being wanting ; the contour of

the specimen is very like that found in Sula. A. 7 is a

portion from the middle of the shaft. A. 8 is the proximal

extremity of the left humerus, and is represented in figs.

1, 2 of the plate: its resemblance to the figure of the

humerus of Pelagornis is extremely close, and it also

resembles that of Sula ; it is quite unlike Diomedea, the

distinct facet marked e in the figure not really existing.

A. 9 is part of the shaft, apparently that portion of the

left bone which includes the distal termination of the

delto-pectoral crest. Purchased, 1881.

38941. Fragment of the shaft of a humerus in two pieces. Figured
{Fig.) by Bowerbank in the 'Ann. Mag. Nat. Hist.' ser. 2,

vol. xiv. p. 263 (1854), as Lithornis emuinus, of which
it is the type. BoiverbanJc Collection. Purchased, 1865.

A. 143. Cast of a fragment of bone which is apparently part of the

distal extremity of the left humerus of a larger individual

Fis. 11.

Argillornis hmgipcnnis.—'Prosimixl and palmar aspects of the proximal
extremity of the left ulua from the London Clay. ^.

than the one to which the type humeri belonged. The
original, which is preserved In the Woodwardian Museum,

E
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Cambridge, is the type of Megalornis, and is figured by

Seeley in the ' Quart. Journ. Geol. Soc' vol. xxx. p. 708,

woodcut 1, where it is regarded as the proximal portion

of the tibia of a Ratite Bird.

Presented hy Prof. H. 6. Seeley.

A. 94. The proximal extremity of the loft ulna. This specimen

{Fig.) (fig. 11) accords very closely with the corresponding bone

of Sula, and has no sort of resemblance to that of

Diomedea. In the form of the olecranon, and of the cups

for the condyles of the humerus, it is almost indistinguish-

able from the former genus. Purchased, 1886,

Genus PHALACROCORAX, Brisson \

Syn. Carbo, Lacepede ^.

Graculus, Auct.

The type genus. Includes medium-sized and comparatively short-

winged birds in which the cranial rostrum is narrow, hooked, and

of moderate length, with the middle line forming a marked ridge

bounded by two deep lateral grooves ; the parieto-frontal region is

flattened ; and there are two vertical ridges on the occipital

prominence.

The tarso-metatarsus wants the large pneumatic foramen at the

proximal extremity of the anterior surface found in Pelecanus, and

the channel on the anterior surface is larger and deeper ; the

gastrocnemial ridge of the talon is shorter and wider ; and the

distal trochlea3 are placed more nearly on the same horizontal line.

The tibio-tarsus is relatively long, with the anterior surface much
flattened, and the fibular ridge of considerable length and very

prominent.

The femur is much curved forwards, with a long neck, and

without a distinct popliteal depression.

The long and slender coracoid is characterized by its extreme

forward curvature, the strong intermuscular ridge extending high

up on the anterior surface, and the prominent ridge, flanked by

lateral ledges, on the sternal surface, which form a tenon-and-

mortice articulation.

1 Ornithologie, vol. vi. p. 511 (1760).

' Mem. de I'lnstitut, vol. iii. p. 51.5 (1801).
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Tho humerus is long and slender, with the head elongated trans-

versely, no pneumatic foramen ; the surface for the origin of the

hrachialis anticus very long, with its outer portion produced into a

point superiorly, and its boundary running parallel to the outer

border of the bone (fig. 12) ; the condyles project far in advance of

the palmar surface of the bone, the radial one being large and

terminating in a crotchet, and the ulnar round.

The ulna is characterized by the projecting and descending crochet

into which the radial proximal articular cavity is produced, and also

by the distinct ridge on tho opposite side of the shaft bounding the

long surface of tho hrachialis anticus : there is no foramen on the

palmar aspect of the proximal extremity.

Phalacrocorax, sp. a.

A large species probably identical \vith one of those now living in

New Zealand. The skuU resembles that of P. hicristatus.

Hah. New Zealand,

32227. The cranium, wauting the rostrum and the bones of the

palate ; from superficial deposits at Waingongoro, North

Island,

Walter Mantell Collection. Purchased, about 1855,

32224*. Portions of a mandible, probably referable to the same

species as the preceding ; from Waingongoro.

Walter Mantell Collection.

32173, The imperfect pelvis and sacrum ; from the same locality.

This specimen agrees in relative size with the cranium,

Walter Mantell Collection.

32240. The right and left humerus ; from the same locality,

Walter Mantell Collection,

32241. The right and left ulna, apparently associated with the

preceding. Walter Mantell Collection.

32244 a. A metacarpus : from the same locality.

Walter Mantell Collection.

32195. A right coracoid, with the distal extremity imperfect,

referable either to this or the next species ; from the

same locality. Walter Manhll Collection.

F.2
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32242. The left femiir ; from the same locality.

Walter Mantell Collection.

32244. The left tibio-tarsus ; from the same locality.

Walter Mantell Collection.

32236. The left tibio-tarsus ; from the same locality.

Waller Mantell Collection.

32236 a. An imperfect left tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

32098. An anterior cervical vertebra ; from the North Island.

Walter Mantell Collection.

Phalacrocorax, sp. h.

Eeadily distinguished from the preceding species by the form of

the supraoccipital region of the cranium, and the narrower inter-

orbital bar.

Hah. New Zealand.

32224. The imperfect skull, in three portions ; from superficial

deposits containing remains of Dinornitliida'. The cranial

portion has lost the right side of the interorbital bar, but

still shows the narrowness of this part. The rostrum is

entire.

Walter Mantell Collection. Purchased, about 1865.

The folloiving specimens from the same deposits, which are of smaller

size than the holies referred to species a, may belong to this form ;

they belong to the Walter Mantell Collection.

32173 a. The imperfect pelvis and sacrum.

32240 a. The right humerus.

32242 a. The left femur.

32242 b. A similar specimen.

32342 C. The right femur.

32242 d. A smaller left femur.

32234. The right and left tarso-metatarsus.

32235. The left tarso-metatarsus.
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^fjalacro corny cnibo (Linn/).

Syn. Pelecanus carbo, Linn.^

Oraculus carbo, Auct.

The type species.

Hah. Europe.

36633*. The left coracoicl, with the distal extremity imperfect;

{Fig-) from the Pleistocene of Grays, Essex. Described and

figured by Miluo-Edwards in his ' Oiseaux Fossiles de la

Prance,' vol. i. p. 277, pi. xlii. figs. 14-16, where it is

referred to the present species. The length of this bone

is 0,070. Purchased.

Phalacrocorax, sp. c.

Only known by the undermentioned specimen.

Hah. India.

39742. Cast of the proximal extremity of the left tarso-metatarsus.

The original was obtained from the Pliocene of the Siwalik

HiUs; the greater part of the talon is broken away.

Noticed by Milne-Edwards in his ' Oiseaux Eossiles de la

Erance,' vol. i. p. 250, and provisionally referred to

Phaeton ; also described by Davies in the ' Geol. Mag.'

decad. ii. vol. vii. p. 25 (as Graculus), and described and

figui'ed by the present writer in the ' Palseontologia

Indica' (Mem. Geol. Surv. Ind.), ser, 10, vol. iii. p. 138,

pi. xiv. figs. 10, 10 a. Allowing for the loss of the talon,

the specimen agrees in all respects with Phalacrocorax.

Made in the Museum.

Phalacrocorax intermedius (Milne-Edwards ').

Syn. Graculus intermedius, Milne-Edwards ^.

Nearly of the dimensions of P. carho, tlie length of the humerus being about

0,140 ; distinguished from the living species by the smaller size of the proximal

extremity of the humerus, the deeper muscular impressions, and the larger

delto-pectoral crest. In certain i-espects this bone approximates to the humerus

of Ploius.

Hub. Europe (France).

From the Middle Miocene of the Orleaunais.

1 Syst. Nat. ed. 12, vol. i. p. 216 ^1766).

—

Pelecanus. ^ Loc. cit.

' Oiseaux Fossiles de la France, vol. i. p. 266 {\?'Q>1-QS).— Graculus.

^ Loc. cit.
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Phalacrocorax miocsenus (Milne-Edwards ').

Syn. Gracuhis miocccnus, Milne-Edwards ".

Apparently allied to P. carbo, but of much smaller dimensions,

the length of the humerus being only from 0,095 to 0,084.

Hab. Europe (France).

The following specimens were obtained from the Lower 2Iiocene {Upper

Oligocene) of Allier, and, unless it is stated to the contrary, belong

to the Bravard Collection. Purchased, 1852.

31206. The right scapula, wanting the distal extremity. Resembles

the one figured by Milne-Edwards in his ' Oiseaux Fossiles

de la France,' pi. xli. figs. 9-10. The characteristic

lameUiform contour of the tuberosity is well shown.

24942. The left coracoid, with the two extremities imperfect.

Agrees with the specimen figured by Milne-Edwards,

op. cit. pi. xli. figs. 7-8.

Presented hj — Talbot, Esq., 1849.

31262. The imperfect distal extremity of the left coracoid. The

form of the inner end of the sternal articulation is well

shown.

31322. The left humerus, wanting the proximal extremity. This

{Fig.) specimen (fig. 12) resembles the entire humerus figured

Fig. 12.

"5'

Phalacrocoraa mioccemis.—Palmar aspect of the distal extremity of the left

humerus ; from the Lower Miocene of Allier. \. a, radial condyle

;

h, ulnar condyle ; c, surface of attachment of brachialis autieus.

by Milne-Edwards, op. cit. pi. xlii. figs. 1, 2. The surface

of origin of the brachialis anticus is very clearly shown.

1 Oiseaux Fossiles de la France, vol. i. p. 255 (1867-G8).— Gracuhcs.

- Loc. cit.
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31324. The right humerus, wanting the proximal extremity.

31324 a. The distal half of the left humerus, with the condyles

imi^erfect.

31325. The distal half of the left humerus.

31323. The distal half of the right humerus.

31391. The proximal half of the left ulna. Resembles the entire

specimen figured by Milne-Edwards, 025. cit. pi. xlii.

figs. 3, -i ; the crest of the radial cavity for the humerus

and the ridge ou the opposite side of the shaft being well

developed.

31393. The proximal half of the right ulna.

31387. The proximal half of the right ulna.

31385. The proximal part of the left ulna.

31388. The proximal extremity of the right ulna.

31386. The imperfect proximal extremity of the left ulna,

31392. The distal part of the left ulna.

31390. The distal half of the right ulna.

31394. The distal extremity of the right ulna.

31530. The imperfect left metacarpus. Resembles the specimen

figured by Milne-Edwards, op. cit. pi. xli. fig. 1.

31531. A similar specimen.

31593. The right femur, with the head wanting.

31598. The right femur, wanting the head.

31596. The left femur, with the condyles broken oflP.

31588. The right femur, wanting the distal extremity.

31592. The right femur, wanting the proximal portion.

31597. The right femur, wanting the distal part.
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Phalacrocorax littoralis (Milne-Edwards ').

Syn. Crracultis littoralis, Milne-Edwards -.

Larger than the preceding species, the humerus having a length of 0,113 ''.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of AUier.

Genus ACTIORNIS, Lydekker (n. gen.).

Known by the proximal part of the ulna, which closely resembles

the corresponding bone of Phalacrocorax, but differs slightly in the

form of the articular cavities, aud in the lesser depth of the fossa for

the brachialis anticus.

Actiornis anglicus, Lydekker (n. sp.).

The type species ; somewhat smaller than Phalacrocorax carho.

Hah. Europe (England).

30328. The proximal extremity of the right ulna ; from the Upper

{Fig.) Eocene (Lower Oligocene) of Hordwell, Hampshire. The

type : figured in woodcut 13. The descending hook

Actiornis a«^&«s.—Proximal and palmar aspects of the proximal part of the

right ulna ; from the Upper Eocene of Hampshire, j.

formed by the border of the cavity for the radius is exactly

similar to that of Phalacrocorax, and indicates that the

specimen cannot belong to the Phcenicopterida;

.

Hastings Collection. PurcJiased, 1855.

1 Oiseaux Fossiles de la France, vol. i. p. 263 (1867-68).— Graculus.
'' Loc, cit, ^ As taken from the figure given by Milne-Edvcards.
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Family ODONTOPTERYGIDiE.

The single representative of this family, which is provisionally

referred to the Steganopodes, differs from all the existing repre-

sentatives of the suborder by the absence of distinct temporal fossae.

It resembles these forms, however, in the general contour of the

quadrate, which has a broad posterior surface ', with an emarginate

external border, and the cup for the head of the quadrato-jugal

placed immediately below this emargination and looking directly

outwards. The depressed form of the cranial region also approxi-

mates to that of the suborder Steganopodes. The lachrymals like-

wise appear to be similar to those of the latter. In the horny

covering of the beak being composed of several pieces, Odontopteryx

resembles some existing Steganopodes, such as Tachypetes and Sula ;

while in Sida the edges of the horny covering of the beak are

serrated, although in the reverse direction to the serration of the

bones of the fossil form.

The undermentioned ulna, if rightly referred, is practically con-

clusive as to the serial affinity of the genus.

Genus ODONTOPTERYX, Owen \

The cranial part of the skull is vaulted, with a comparatively

narrow interorbital bar, a nearly straight profile, an angulated pre-

maxiUary region, and a deep mandibular symphysis.

The margins of the bones of both the upper and lower jaws are

coarsely serrated,

Odontopteryx toliapica, Owen \

The iy^e and only known species. Skull considerably larger

than that of Sula hassuna.

Hah. Europe (England).

44096. The imperfect skull ; from the London Clay (Lower Eocene)

(Fig.) of the Isle, of Shcppey, Kent. The type ; described and

figured by Owen in the ' Quart. Journ. Geol. Soc' vol.

' lu the Anseres, \yitli which Odcintoptcryx has been compared, the posterior

border of the quadrate is narrow, the outer border not emargiuate, the quadrato-

jugal cup docs not look directly outwards, and there is a large low tubercle on

the posterior surface adjacent to this cup.

- (^uart. Joui-n. Geol. Soo. vol. xsix. p. 511 (1873). ^ hoc. cit.
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xxix. p. 511, pis. xvi., xvii. In the restoration given by-

Owen (fig. 14), the introduction of a postarticular process

Fig. 14.

Odontojytcryx toHapica.—Lateral aspect of the skull as restored by Owen ;
from

the London Clay, f . There is no evidence for the presence of a post-

articular process to the mandible.

to the mandible is probably incorrect. It is probable that

the small vacuity on the left side is the posterior part of

the nares. The deep grooves on the maxiUa and mandible

indicate that the horny sheath was composed of several

distinct ]5ieces, as in Sulci and Tacliypetes.

Purchased, 1873.

The two following specimens are provisionally referred to this species.

A. 224. The proximal extremity of the left ulna ; from the London

Clay of Sheppey, This specimen agrees in size with the

corresponding bone of Sula hassana ; and if referable to

the same sex as the type skull indicates that the wings of

the present form were smaller in proportion to the skull

than in Sida. The general characters of this bone are

essentially those of the Steganopodes ; except for its much

smaller size, it is scarcely distinguishable from the corre-

sponding bone of Argillornis longipennis (p. 49).

Presented hy Sir R. Oiuen, K.C.B., 1884.

A. 134. The proximal extremity of a right tarso-metatarsus ; from

the London Clay of Sheppey. This specimen is nearly

the same size as the corresponding bone of a large

Cormorant, and if referable to the present species would

indicate that the hind limbs of Odontopteryx were rela-

tively small, as in several existing forms of Steganopodes.
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The specimen has been somewhat waterworn, so that the

talon, if present, has been worn away. There is a deep

fossa on the anterior surface immediately below the

proximal extremity, as in existing genera of Steganopodes,

and there is also a pneumatic foramen on either side of

the posterior surface of the proximal extremity, as in

Pelecanus, Fhalacrocorax, &c.

Presented bi/ W. H. Shnihsole, Esq., 1S90.

Suborder VII. HERODIONES.

Desmognathous birds ia which the angle of the mandible is

usually truncated, although occasionally produced. All the members
of this suborder agree in having extremely long legs, in which the

femur is very short, the tibio-tarsus considerably longer than the

tarso-metatarsus, the phalangeals much elongated, and the second

trochlea of the tarso-metatarsus nearly as long as or even longer

than the fourth, and is not thrown backwards. The humerus has a

distinct groove for the coraco-humeral ligament, and no cctepi-

condylar process. The osteology of the Ardeidce differs so con-,

siderably from that of the Oiconiidce and PlataUidce, that it is

advisable to divide the suborder into two sections.

Section A. HERODI.ffi.

The tarso-metatarsus is characterized by being compressed from

back to front, with the anterior chauuel confined to the upper third,

and having only a single tubercle for the tibialis anticus; the

talon is large, and has a very prominent internal crest, somewhat

like that of Phalacrocorax, external to which are two smaller crests,

with two closed channels for the flexor tendons ; the distal trochlese

are placed in a nearly straight line, the second being longer than

the fourth.

The tibio-tarsus can be distinguished from that of the Ciconice

hj the form of the distal condyles.

The furcula is V-shaped ; the coracoid is very long and slender,

with a minute subclavicular process, and no foramen at the base of

the same ; the two coracoids overlapping one another at their junction

with the sternum, which is short. The general form of the coracoid

is strikingly like that of Phalacrocorax, although distinguished by

the presence of a hyosternal process.
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The humerus is readily distinguished from that of the Ciconim

by the extreme length and sleuderness of the shaft, the slight ex-

pansion of the proximal extremity, the shortness and small develop-

ment of the delto-pectoral crest, and the extreme elongation of the

surface for the hrachialis anticus.

Family ARDEID^.

Characters as in the section.

Genus ARDEA, Brisson \

The type geuus.

Ardea perplexa, Milne-Edwards -.

Pounded upon the distal part of a humerus referred with some hesitation to

this genus, and indicating a species slightly larger than A. imrpurea.

Hah. Europe (France).

From the Middle Miocene of Sansan (Gers).

Ardea similis, Fraas 3.

Imperfectly known. Stouter than A. cincrca.

Hah. Europe (Bavaria).

From the Middle Miocene of Steinheim, near Haddenheim.

Family uncertain.

Genus PROHERODIUS, Lydekker (n. gen.).

Apparently allied to Ardea, but the coracoidal grooves of the

sternum descending further down at the sides, and a distinct

tubercle on the ventral surface of the anterior border of the sternum

on the line separating the surfaces for the attachment of the pccto-

ralis major and minor. Tarso-metatarsus (see Addenda) without

closed channels in the talon, and the trochleas unequal.

Proherodius oweni, Lydekker (n. sp.).

The tj'po species. Nearly oE the size of the existing Ardea

purpurea.

Hah. Europe (England).

43164. The imperfect sternum ; from the London Clay (Lower

(Fig.) Eocene) near Primrose Hill, Middlesex. This, the type

specimen, was obtained during the construction of the

1 Oruithologie, vol. v. p. 391 (1761).

2 Oiseaux Fossiles de la France, vol. ii. p. 108 (1869-71) .

» Jahresh. Ver. Nat. Wiirtt. vol. xxvi. p. 284 (1870).
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North-Western Railway, and is described and figured by

Owen in his ' British Fossil Mammals and Birds,' p. 556,

fig. 236. The crossing of the coracoidal grooves is dis-

tinctly shown ; in the high level at which the carina is

given off from the body of the sternum, this specimen

agrees with Ardea and differs from Phoenicoptems, in

which there is an overlapping of the coracoids.

WethereU Collection. PvrcJiased, 1871.

Section B. CICONIiE.

The tarso-metatarsus is usually somewhat compressed laterally,

with the anterior channel occupying the greater part of the length

of the bone, and two impressions for the tibialis anticus ; the talon

is unusually simple, consisting only of two main crests, separated

by a wide open channel for the flexor tendons ^ ; the distal

trochlei-B are placed in a strong curve, the second trochlea being

slightly shorter than the fourth (fig. 15). The facet for the haUux

is long and narrow, terminating infcriorly in a tubercle.

The tibio-tarsus is nearly straight, with the distal extremity

laterally compressed, the anterior intercondylar gorge deep, the

posterior trochlear surface shallow, with prominent borders, and

the bridge over the extensor groove prominent and placed near

the inner border. The fibular crest is short ; but the fibula itself

extends at least two-thirds down the shaft of the tibia. The
coracoid is always shorter than in the Herodice, with a weU-
developed subclavicular process, which may or may not have a

perforation at its base.

The humerus is of moderate length, and considerably shorter

than the iilna, with a sigmoid curvature from back to front ; the

proximal extremity is large, with the moderate subtrochanteric

fossa pierced by a foramen; the groove for the coraco-humeral

ligament is deepest in the Plataleida; ; the distal condyles are but

slightly prominent ; the surface for the pectoralis minor is distinct

and triangular (fig. 17), while that for the bi'achialis anticus is large.

The cervical vertebrae are of medium length.

Family CICONIID^.

This family includes the larger forms, in which the beak is

generally straight and conical.

' In Scopus there are closed chauuels for the teudous.
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The superior intereotylar tuberosity of the tarso-metatarsus is

elongated vertically ; by whicli feature, together with the open

channel of the talon, this portion of the bone can be at once distin-

guished from that of the Gruida'.

Typically the distal condyles of the tibio-tarsus (fig. 19) are

closely approximated, the intercondylar groove being continuous

with the middle line of the shaft ^ ; and the extensor bridge usually

has a prominent intercondylar tubercle -, below which is a deep

depression for the tuberosity of the tarso-metatarsus.

The coracoid is somewhat long, with ^a very slight distal ex-

pansion, small hyosternal process, rounded inner border, and

normally no perforation at the base of the lamelliform subclavicular

process.

The prominent epicondylar tuberosities of the humerus readily

distinguish this bone from that of the Gruida'. The shaft is rela-

tively stout, the delto-pectoral crest long and depressed, with an

oval surface for the pectoralis major, and the surface for the

brachialis anticus is very shallow.

The angle of the mandible is truncated.

Genus LEPTOPTILUS, Lesson ^

Syn. Argala, Hodgson K Osterophea, Hodgson \

Including the largest existing forms. The following points

distinguish this genus from Giconia. The trochleas of the tarso-meta-

tarsus are more expanded and form a flatter curve, the third trochlea

descending less far below the level of the other two. The distal

end of the tibio-tarsus is narrower and deeper, with the condyles

more approximated and a longer and more oblique extensor

bridge, with a smaller tubercle. The entepicondylar tuberosity

of the humerus is more prominent.

^ This character, together with the prominence of the extensor bridge, at

once distinguishes this part of the tibia of the CiconiidcB from that of the

Gruiclw.

^ Absent in Pclargoims.

^ Traite d'Ornithologie, p. 583 {\^'&\).—Leptoptilos.

•' India Review, vol. ii. p. 563 (1838).

' In Gray's ' Zoological Miscellany,' p. 86 (1844).

J
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Leptoptilus falconeri (Milne-Edwards ').

Syii. Ai-fjala falconcn, Milne-Edwards ^

Typically of considerably larger size than L. argaJa, this featurebeing apparently the sole point of difference from the latter, so far
as the imperfect specimens admit of forming a judgment

f^ome of the smaUer specimens mentioned below may indicate asecond species. ' '^'^^'^"^ '•

Hub. India.

Thefollorving specimem, which include the t,,pes, ^oere obtained from
the Lower Fhocene of the Simdik Hills, and, ^Mess it is stated
to^tl^e contrary, were ^.resented by Col. Sir P. T. Oautley in

48435. The distal extremity of the left Inimerus. Described and
(%.) figured by Davies in the ' Geol. Mag.' decad. ii. vol vii

p.̂ 4, pi 11. fig. 4 ; and also by the present writer in the
Palaeontologia Indica ' (Mem. Geol. Sm-v. Ind ) ser 10

vol. iii. p. 140, pi. xiv. fig. 1.
'

'

Presented by Charles Falconer, Esq., 1868.

39738. The proximal third of the first phalangeal of the wing
Noticed by Davies, op. cit. p. 24, and by the present
writer 0^.. cU p. 140; it is figured in the unpublished

SivaWsif^*
^ ^^'^'°"'' ^""^ ^^^t^^y's 'I^auna Antiqua

39737. The distal extremity of the left femur. Noticed by Davies
op. cit. p. 24,_ and by the writer, op. cit. p. 40 ; it indicates
a very large individual.

39735. The distal extremity of the right tibio-tarsus. Noticed by
Davies, loc. cit., and by the writer, op. cit. p 139 •

it is
figured in unpublished plate K. fig. 3 of the 'Fauna
Antiqua Sivalensis.' The specimen indicates a very lar-^e
individual.

'^

39734. The distal portion of the right tibio-tarsus of a considerably
smaller individual, in a somewhat crushed condition
l^ oticed by the writer, loc. cit., and figured in the plate
cited above, fig. 5.

Oi

72 ^'''^" ^" ^" ^^''""'' '"' '• ^- ^"''' ""'^ ^ (i««7-6«).-.i,-^./a.^ Loc. cit.
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48444. The imperfect distal extremity of the left tibio-tarsus.

This specimen, which agrees in size with the preceding, is

mentioned by the writer, op. cit. p. 140.

Presented h/ Charles Falconer, Esq., 1868

39741. The proximal extremity of the left tarso-metatarsus of a

small individual. Noticed by the writer, op. cit. p. 140

(as belonging to the right side), and figured in nnpublished

plate R. fig. 9 of the ' Fauna Antiqua Sivalensis.'

39736. The distal extremity of the left tarso-metatarsus of a large

(Fiff.) individual. Noticed by Davies, he. cit., and described

and figured by the writer, op. cit. p. 140, pi. xiv. fig. 14.

The slight prominence of the median trochlea over the

others characteristic of the genus is well shown.

Genus PALiEOCICONIA, Moreno \

Imperfectly known. The tarso-metatarsus (fig. 15) expanded

distally as in Leptoptilus, but the median trochlea relatively longer,

and the second longer than the fourth.

Palceociconia ausfralis.—Anterior and distal aspects of the distal extremity of

the left tarso-metatarsus ; from the Pleistocene of Brazil. \.

Bol. Miis. La Plata, 1889; p. 3(J,
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Palseociconia australis, Moreno '.

The typo and only described species. About double the dimen-

sions of the existing S.-American Ciconia {Dissura) maguari, or

intermediate between Leptopiilus argala and L. javaniens.

Hah. South America.

18878. The proximal portion of the right tarso-metatarsus ; from

the Pleistocene cavern-deposits of Lagoa Santa, Minas

Geraes, Brazil. The groove on the anterior surface is

deeper than in Ciconia.

Claussen Collection. Purchased, 1842.

18879. The distal extremity of the left tarso-metatarsus, with the

(Fig.) trochleoe somewhat imperfect ; from Lagoa Santa. This

specimen is figured in woodcut 15. Claussen Collection.

Genus PROPELARGUS, Lydekker (n. gen.).

Founded upon the evidence of the distal extremity of the tarso-

metatarsus, which differs from the corresponding bone of Ciconia

Fig. 16.

\

Tropelargvs caybixensis.—The distal extremity of the right tarso-metatarsus
;

from the Phosphorites of Lot. \. The posterior ridge of the seeoud

trochlea (right side of lower figure) is broken away.

by its more suddenly expanded form, and the flatter curve formed

> Bol. Mus. La Plata, 1889, p. 30.

F



by its trochle.T ; and from that of Pal(vocicovia bj' the broader

groove between the third and fourth trochlea;, the lower position of

the foramen in the same, as well as by the fourth trochlea being

shorter in relation to the second, which is placed more anteriorly,

and the more sudden distal expansion. The tibio-tarsus which

may belong to this genus differs from that of Ciconia by the appa-

rent less development of the intercondylar tubercle, which is con-

nected with the cctocondyle by a complete ridge, instead of being

separated therefrom by a notch. It is quite different from the

tibia referred to Pelargopsis.

Propelargus cayluxensis, Lydekker (n. sp.).

The type sj)ecies; of the approximate size oi Leptoptilus javaniciis.

Hah. Europe (France).

A. 109. The distal extremity of the right tarso-metatarsus ; from

(Fir/.) the Upper Eocene (Lower Oligocene) Phosphorites of

Bach (Lot). The type specimen ; figured in woodcut 16.

Purchased, 1888.

Propelargus (?), sp.

The undermentioned specimens may indicate a species of this

genus, there being no evidence to show that it is even distinct

from the one from the Phosphorites. The features in which the

tibio-tarsus differs from that of Ciconia have been mentioned under

the generic heading, and it certainly cannot be referred to Lepto-

ptihis. The tibio-tarsus referred to Pelargopais is smaller, with

a much deeper anterior intercondylar gorge.

Hah. Europe (France).

31607. The distal extremity of the right tibio-tarsus ; from the

Lower Miocene (Upper Oligocene) of Allier. The trans-

verse diameter across the condyles is 0,019, and the

antero-postcrior diameter of the entocondyle 0,022.

Bravaixl Collection. Purchased, 1852.

31668. The proximal extremity of a right tarso-metatarsus agreeing

in relative size with the preceding; from Allier. This

specimen has also the characters of the tarso-metatarsus

of the Ciconiidce as distinct from the Gruidce.

Bravard Collection.



cicoNirD.i;.
67

Genus PELARGOPSIS, Milne-Edwards \
Imperfectly known. Founded upon the distal extremity of the

tarso-metatarsus, whieh differs from that of Ciconia by the larger nro-

h:rd and fourth trochleae, and the higher position of the foramen inthe same groove, as weU as otlier details of contour. The distal

Fig. 17.

(?) Pe^ffops.. ...... -Dorsal aspect of the proximal extremity of the lefthumerus; from the Lower Miocene of France. |. ^, head- . subtrochantenc fossa
; /, facet for pectoralis minor.

'

TmorMV' 'u
''^""*"'"" ''^''''' *° ^^^^ g^°- ^y Milne-Edwards

IS moie laterally compressed at the condyles, and the bridge over thegroove of the extensor tendons is placed more obliquefy than inCrcoma, while there is no intercondylar tubercle. The under-mentioned type of humerus comes nearer to that of Tantalus than totha of Cjcouuc but has a still more developed ridge overhanging^ thesubtrochantenc fossa, and in the still deeper groo%e below LlTal
tor the coraco-humeral ligament approximates to Ibis, with which
It aho agrees in the triangular section of the proximal part of the

' Oiseaux Fossiles de la France, vol. i. p. 4G0 (18G7-G8).

f2
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Pelargopsis magna, Milne-Edwards \

The type and only described species. Of the approximate size of

Ciconia alba.

Hah. Europe (France).

27632. The proximal extremity of a left humerus, probably refer-

(Fin.) able to this species ; from the Lower Miocene (Upper

Oligocene) of Puy-de-D6me. This specimen (fig. 17)

agrees in size with the humerus of Ciconia alba, and

thereby accords in relative proportions with the type

tarso-metatarsus figured by Milne-Edwards in his 'Oiseaux

Fossiles de la France,' pi. Ixxii. figs. 4-6. The general

characters of the bone, especially the deep coraco-humeral

groove on the palmar aspect, the form of the head, the

groove between the latter and the trochanter or ulnar

tuberosity, and the form and position of the facet for the

attachment of the pectoralis minor, are essentially Cico-

nioid. Although nearer to the humerus of Tantalus than

to Ciconia, the closest resemblance is with species of Ibis

like /. longirostris ^, as is shown by the depth of the groove

between the head and ulnar tuberosity, the large size of the

subtrochanteric fossa, and the triangular section of the shaft

below the proximal extremity. The ridge on the dorsal

aspect of the shaft does not, however, continue close up

to the facet for the pectoralis minor as it does in Ibis.

Croizet Collection. Purcliasecl, 1848.

27631. Slab of rock showing the dorsal aspect of the proximal

extremity of a similar humerus of the right side ; from

Puy-de-D6me. Croizet Collection.

Genus AMPHIPELARGUS, Lydekker (n. gen.).

Known only by the distal portion of the tibio-tarsus, which

approaches the Gruiclce in the lateral expansion of its articular

surface and the width of the trochlear groove, although agreeing

with other Ciconiidce in the prominence of the bridge over the

extensor groove, the concavity of the outer surface of the ectocon-

dyle, and the median position of the intercondylar gorge.

1 Oiseaux Fossiles de la France, vol. i. p. 460 (1867-68).

—

P. magmts.

^ The humerus of this species is peculiar in having an ectepicondylar process.
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Amphipelargus majori, Lydckker (n. sp.).

The typo and only described species. Approximating in size to

Leptopiilus ar(jala.

Hah. Samos.

A. 123. The distal third of the left tibio-tarsus ; from the Lower
{Fi(j.) Pliocene of the Isle of Samos, Turkish Archipelago. The

type
; woodcut IS. The dimensions of the distal extre-

mity are :—width across condyles 0,025, antero-posterior

Fig. 18.

Amphipelargus, majori.—Anterior and distal aspects of the left tibio-tarsus •

from Samos. x- <^> bridge over extensor groove; b, intercondylar tubercle

of ditto.

diameter of entocondyle 0,02G. In Leptoptilus arrjala the

corresponding dimensions are 0,02-Jr and 0,032 ; those of

Pelarrjopsis magna being 0,015 and 0,018. Leptoptilus

therefore differs very widely in the proportions of the

distal extremity from the present genus.

Forsyth-Major Collection. Purchased, 1889.

Genus PSEUDOTANTALUS, Eidgway '.

In this genus and the closely allied Tantalus the tarso-metatarsus

has a deeper anterior groove than in Leptoptilus, and the distal end
of the tibio-tarsus is much compressed.

1 Proc. U.S. Nat. Museum, vol. t. p. 550 (1SS2).
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The humerus is genercally like that of Ciconia, but has a deeper

groove on the dorsal aspect between the head and the ulnar tuber-

osity, a deeper coraco-humeral groove and subtrochanteric fossa, a

sharp ridge overhanging the latter, and a more angulated dclto-

pectoral crest.

3p5cul(o tantalum IcucoctpljaluS (Gmelin i).

Syn. Tantalus leucocephalus, Gmelin ^.

The type and only Indian species. Of comparatively large size,

the length of the tarso-metatarsus being 0,231.

Ilab. India.

A. 89. The distal portion of the left tibio-tarsus ; from Pleistocene

cavern-deposits in the Karnul district, Madras. A rather

larger specimen of the opposite side from the same deposits

is figured by the writer in the ' Palseontologia Indica

'

(Mem. Geol. Surv. Ind.), ser. 10, vol. iv. p. 54, fig. 9, A,

where it is incorrectly referred to Ibis melanocepliala.

Presented by the Director of the Geological

Survey of India, 1886.

A. 90. The distal extremity of the right tarso-metatarsus; from the

cavern-deposits of the Karnul district. Agrees with the

specimen of the opposite side figured by the writer (oj). cit.

Fis. 19.

Pseudotantalus leucocephalus.—Anterior aspect of the distal extremities of tbe

right tibio-tarsus aud the left tarso-metatarsus. \. a, bridge over groove

for extensor tendons ; b, tubercle on same. (From the ' Eec. Geol. Surv.

Ind.')

fig. 9, B) as Ibis melanocepliala. Both this and the pre-

ceding specimen agree precisely with the corresponding

bones of modern examples of the present species (fig. 19).

Presented by the Director of the Geological

Survey of India, 1886.

' Syst. Nat. vol. i. p. 049 (17SS). = Loc. cit.



PLATALEIDvE. y.i

Family PLATALEID^.
None of the species arc of very large size, and the beak is gene-

rally either flattened and spatulate iPlatalca), or narrow and
actlcctod (Ibi6-).

The tarso-metatarsus has a less prominent intercotylar tuberosity
than in the C^coniUke. In the tibio-tarsus the lateral compression
of the distal extremity is less marked, and the intercondylar tubercle
tends to disappear more or less completely.
The coracoid is shorter, with a wider sternal expansion, a crotchet-

ike hyosterna process, a sharp inner border passing gradually into
the subclavicular process, and a foramen at the base of the latter
ihe lurcula is U-shaped.

The delto-pectoral crest of the humerus is more developed, the
surtace for the pectoralis major narrower, and the subtrochanteric
lossa larger.

The angle of the mandible is produced and recurved.

Genus IBIS, Lacepede '.

The beak is long, slender, and deflected.
The tarso-metatarsus difi'ers from that of Platcdea by the develop-

ment of an imperfect median crest in the large channel between the
inner and outer crests of the talon. The distal condyles of the
tibio-tarsus are smaller and serrated by a less deep gorge, the inter-
condylar tubercle being absent. The femur is long and slender
With a prominent anterior trochanteric border, no pneumatic fora-men at the proximal extremity =, a deep distal anterior trochlear
surface, and the anterior border of the external condyle extendin<^
higher up than the inner one.

°

The coracoid is straight and but slightly constricted

./"^i"' "Ju

T"' is cliaracterized by its la'rge subtrochanteric fossa,
the depth of the groove between the head and the ulnar tuberosity
and the triangular section of the upper part of the shaft, the dorsal
aspect of which has a distinct ridge continuing up to the point of
insertion of the pectoralis minor.
The generic term must be used in a somewhat less restricted

sense than in recent Ornithology.

^ M6m. de I'Institut, vol. iii. p. 518 (1801).
= Present in the Ckoniidm.
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Ibis pagana, Milne-Edwards ^

Somewhat smaller than the existing American /. longirostris,

the length of the tibio-tarsus being 0,090. Skull with a relatively

narrow interorbital bar. Ulna comparatively slender, with the

prominences for the secondaries more prominent and more widely

separated than in existing species.

Hab. Europe (France).

The following specimens are from the Lower Miocene {Upper Oligo-

cene) of Allier ; and, unless it is stated to the contrary, belong

to the Bravard Collection. Purchased, 1852.

31250. The left coracoid, imperfect distally. Resembles the entire

coracoid figured by Milne-Edwards in his ' Oiseaux Fos-

siles de la France,' pi. Ixx. figs. 18, 20, and also accords

closely with the corresponding bone of existing species.

31246. The somewhat imperfect left coracoid.

31321. The left humerus, wanting the distal third. Accords with

the specimen figured by Milne-Edwards, op. cit. pi. Ixxi.

figs. 2, 3. The characteristic triangular contour of the

proximal portion of the shaft is well shown.

31320. The distal portion of the left humerus.

31304. The imperfect distal extremity of the left humerus.

31400. The right ulna, wanting the distal extremity. Resembles

the entire specimen figured by Milne-Edwards, op. cit.

pi. Ixxi. figs. 4, 5 ; while its chai'acters are essentially

those of the corresponding bone of existing species.

26847 X. The proximal half of the left ulna, with the articular

surface somewhat imperfect.

Pomel Collection. Purchased, 1851.

31402. The proximal half of the right ulna.

31395. The proximal half of the right ulna, with the articular

surface imperfect.

31399. The proximal half of the right ulna.

31396. The imperfect proximal portion of the right ulna.

31398. The proximal extremity of the right ulna.

1 Oiseaux Fossiles de la France, vol. i. p. 450 (1867-68).
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31397. The proximal extremity of the left ulna.

31404. Tlie distal half of the right ulna.

31401. The distal part of the right ulna.

31402. The distal portion of the right ulna.

31595. A slightly imperfect left femur, wanting the distal extre-
mity. It closely resembles the femur figured by :^Iilne-

Edwards, op. cit. pi. Ixx. figs. 9, 10. The upper part of
the deep anterior trochlear groove is well shown, but
owing to the loss of the lower extremity, the character-
istic form of the condyles is not exhibited. The proximal
extremity agrees with the same part in existing species.

24955*. The right tarso-metatarsus, wanting the inner trochlea.
Resembles the type specimen figured by Milne-Edwards,
o£>. cit. pi. Ixx. figs. 2, 3 ; its length being 0,070. The
whole contour is very similar to that of the corresponding
bone of /. hncjirostris

; the latter being, however, abnormal
in having a tube in the talon for the passage of the tendons.

Presented hij — Talbot, Esq., 1849,

31706. The distal half of the right tarso-metatarsus.

31704. The proximal portion of a left tarso-metatarsus, not impro-
bably belonging to this species.

31705. The imperfect distal extremity of a right tarso-metatarsus,
provisionally referred to the present species.

Ibis, sp.

Of tlie size of the existing /. longirostris.

Hah. Europe (Bavaria).

48188 g. The proximal extremity of the left humerus ; from the
Middle Miocene of Lierheim, near Hahneuberg. So far
as can be determined, this specimen presents aU the cha-
racters of the humerus of lUs, showing the triangular
section of the proximal portion of the shaft, the strong
ridge on the dorsal aspect of the same, the isolated posi!
tion of the surface for the insertion of the pectoralis minor,
and the large subtrochanteric fossa (filled with matrix in'

the specimen). The delto-pectoral crest is somewhat
^''°^^°-

Furchascd, 1877.
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Genus IBIDOPODIA, Milne-Edwards >.

Founded upon the evidence of the tarso-metatai'sus. which is

more deeply grooved than in Ibis, with a smaller proximal intcr-

cotylar tuberosity, a shallower facet for the hallux, and the abortion

of the crests of the talon, which has no distinct channels for

tendons ".

The skull provisionally referred to this genus differs considerably

from that of Ibis, having a comparatively short, wide, and straight

beak, approximating more to the type of the Ciconiidce.

Ibidopodia palustris, Milne-Edwards ^.

The type tarso-metatarsus is about two-thirds the length of that

of Ibis longirostris, but the skull referred to the species is nearly as

large as that of the latter.

Ilab. Eurojje (France).

26847*. The imperfect hinder portion of a cranium resembling the

one figured by Milne-Edwards in his ' Oiseaux Fossiles

de la France,' lA. Ixi. figs. 13-15, nnder the present name ;

from the Lower Miocene (Upper Oligocene) of AUier. The

prominent vertical ridge on the supraoccipital and the

vaulting of the brain-case, by which this type of skull

diii'ers from that of Ibis, are well shown.

Pomel Collection. PurcJiased, 1851.

Genus IBIDOPSIS, Lydekker (n. gen.).

The distal extremity of the tibio-tarsus is narrower than is

usually the case in Ibis *, and the proximal cnemial crest is less

deep. The cranial rostrum provisionally referred to the genus is

narrower and less deflected than in Ibis.

Ibidopsis hordwelliensis, Lydekker (n. sp.).

The type species. Of the approximate dimensions of Ibis rubra.

Hob. Europe (England).

36793. The distal portion of the right tibio-tarsus ; from the Upper

{Fig.) Eocene (Lower OHgocene) of Hordwell, Hampshire. This,

the type, specimen (fig. 20) has almost precisely the same

* Oiseaux Fossiles de la France, vol. i. p. 465 (1867-68).

^ A similar talon occurs in the Tinamidce. ^ Loc. cit.

•* The distal condyles of the tibio-tai"3us are much more widely separated in

I. longirostris than in /. rubra.



TLATALEID^E. iO

general structure as the corresi)onding bone of Ibis lotuji-

rostris, with the exception that the anterior intercondylar

gorge is relatively narrower ; the similarity is especially

rij?. 20. .

Ibidopsis hordwclliensis.—Anterior and distal aspects of the distal extremity

of the right tibio-tarsus ; from the Upper Eocene of Hampshire. {.

shown by the inward inflection of the entocondyle, and

the form and position of the extensor bridge, and the

prominent ridges bordering the groove above the bridge.

Presented hy S. Laing, Esq., 1862.

36794. The imperfect left tibio-tarsus, apparently belonging to the

same individual as the preceding specimen ; from Hord-

well. The distal portion is wanting and the proximal

extremity imperfect. The cnemial crest has the same rela-

tive proportions and position as in Ibis, but is less deep ;

the fibular crest is of the same relative length as in the

latter. Presented hij S. Laing, Esq., 1862.

A. 146. The extremity of the cranial rostrum of a long-billed bird,

probably referable to this form ; from Hordwell. There

is a lateral groove on either side, as in Ibis, but the deflec-

tion is confined to the tip, which is not spatukte.

Hastings Collection. Purchased, 1855.

30333. The imperfect distal portion of a right humerus, agreeing in

relative size with the tibio-tarsus, and not improbably-

referable to the present form ; from Hordwell. The ulnar
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condyle is wanting. There is the same large surface for

the brachialis anticus and palmar depression as in Ihis

loncfirostris, the inner border of the depression being

bounded by a similar prominent ridge ; and there is a

distinct ectopicondylar tuberosity. Hastinrjs Collection.

Suborder VIII. ODONTOGLOSS^.
Desmognathous birds in which the angle of the mandible is pro-

duced and recurved ; the hind limbs are greatly elongated, the femur

being extremely short, the tibio-tarsus typically not very much

longer than the tarso-metatarsus, and the hallux rudimentary. The

cervical vertebriB (fig. 24) are much longer and more slender than

in the Herodiones, with very simple lateral arches.

The long and slender tarso-metatarsus is at once distinguished by

its extreme lateral compression. The talon may be similar to that

of the typical Ciconiidce, or more complex, but the intercotylar

tuberosity is always very wide and occupies more than half the

width of the proximal extremity ; the distal trochleas form a very

curved arch, the second trochlea being much shorter than the fourth

and thrown backward ; the third trochlea is very long and sepa-

rated by a narrow interval from the fourth, which is much com-

pressed ^ There is no distinct facet for the hallux on the tarso-

metatarsus ; and the long and slender proximal phalangeals are

much compressed.

The tibio-tarsus is long, slender, and compressed from front to

back, the inner surface being wider than the outer, and the upper

portion of the latter forming a sharp edge ; the anterior extensor

groove occupies at least a considerable portion of the length of the

shaft ; the anterior intercondylar gorge is very wide, and expands

superiorly so as to occupy the whole width of the bone immediately

above the condyles, this feature being absolutely characteristic ; the

extensor bridge, which may or may not carry a tubercle (fig. 21),

has its superior border nearer the middle line than in the Cico-

niidce. The fibular ridge is very short, and the fibula itself scarcely

longer.

The femur in the typical forms is very short, with a nearlj- straight

and cylindricalshaft, very short neck, and an enlarged distal extremity.

' The distal troehlere are arranged in nearly the same manner in the Gruidce,

although in the latter the second is still shorter, and the fourth less compressed

and more widely separated from the third. In the Gruidm the inner border

of the anterior groove is more prominent than the outer one, whereas the reverse

is the case in the present group.
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The furcula is U-shaped, with the rami bent forwards, and

approximates to that of the Platalcidce. The scajnila is charac-

terized by the production of its clavicular extremity into a point.

The coracoid (fig. 23) is very large, short, and wide, approximating

to that of the Plataleidce ; the sternal extremity is much expanded,

more oblique than in the Herodiones, with a well-marked and ele-

vated hyosternal process ; the inner border is sharp and continuous

with the recurved subclavicular process, at the base of which there

is a large foramen.

The humerus is long, slender, slightly curved, with a small

proximal extremity ; the head is more prominent than the tro-

chanters ; there is a groove on the palmar aspect for the coraco-

humeral ligament ; the subtrochanteric fossa has no pneumatic

foramen ' ; and there is no ectcpicondylar process.

The two bars of the metacarpus are closely approximated ^

Family PHCENICOPTERID^.

Characters those of the suborder.

Genus PHCENICOPTERUS, Brisson^

In the skull the beak is depressed, and deflected at an angle in

front of the nares. The tibio-tarsus and tarso-metatarsus are greatly

elongated, the length of the former bone much exceeding that of

Fig. 21.

PalcsMus amhiguus (A) and Phoenico2->terus croL-eti (B).—Anterior aspect of
the riglit tibio-tarsus

; from the Lower Miocene of France. \. a, bridge
over extensor groove ; b, intercondylar tubercle.

1 This character distinguishes the humerus from that of the Herodiones and
Gruidcs.

2 In the CiconiidcB the two bars of the metacarpus are widely separated. In
the Gruida they are intermediate between the Ciconiidis and PhixnicopteridcB.

' Ornithologie, vol. vi. p. 532 (17G0).
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the humerus. The tibio-tarsus has a wide tubercle above the iuter-

coudykir gorge on the outer side of the extensor bridge (fig. 21, B) ;

and the anterior channel occupies the greater portion of the length

of the shaft. The tarso-metatarsus has the talon forming two

ridges separated from one another by a wide open channel, and a

deep groove on the anterior face.

In the humerus the surface for the origin of the brachialis anticus

is long and oval.

Phoenicopterus croizeti, Gervais '.

Apparently very closely allied to the existing P. rosms, the re-

mains that are at present known scarcely indicating any disiinctive

specific differences. As in the existing species, there appear to

have been considerable individual variations in size.

Hah. Europe (France).

27698 X. Mass of sandstone showing the proximal extremity and

portions of the shaft of the right humerus ; from the

Lower Miocene (Upper Oligocene) of Chaptuzat, near Cler-

mont-Ferrand (Puy-de-D6me). Indistinguishable from

the humerus of P. roseus.

Croizet Collection. PurcJiased, 1848.

27830*. Fragment of rock showing the proximal portion of a

somewhat smaller right hiimerus ; from the Lower Mio-

cene of Puy-de-D6me. The delto-pectoral crest has been

crushed out of its normal position. Croizet Collection.

27617. Fragment of rock with the distal portion of a left humerus

agreeing in size with the preceding specimen ; from

Chaptuzat. Croizet Collection.

27685. Slab of rock showing the distal part of the left radius and

ulna, the carpal bone, and the proximal portion of the

metacarpus ; from the Lower Miocene of Perignat, near

Clermont-Ferrand. The shafts of the long bones are

broken. Croizet Collection.

31495 X. The left metacarpus, with the thinner bar imperfect

;

from the Lower Miocene of St. Gerand-le-Puy (Allier).

Ilesembles the corresponding bone of the preceding speci-

men, and is slightly larger than the metacarjnis figured

by Milne-Edwards in his ' Oiseaux Fossiles de la France,'

pi. Ixxxi. fig. 13. Bravard Collection. PurcJiased, 1852.

1 Zool. et Pal. FraiKjaises, 1st ed. p. 233 (1852).
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27616. Mass of sandstone showing the imperfect sacrum and pelvis
;

from ChaptLizat. Agrees with the specimen figured bj'

Milne-Edwards, op. clt. pi. Ixxxi. fig. 14.

Croifet Collection.

27688. Fragment of rock showing part of a somewhat smaller
sacrum and pelvis. Croizet Collection.

47460. The distal portion of the right tibio-tarsus ; from St.-

(Fiff.) Gerand-le-Puy. This specimen (fig. 21, B) is somewhat
smaller than the one figured by Milne-Edwards, o/y. cit.

pi. Ixxxi. figs. 10-13, both apparently diflPering from the
corresponding bone of P. roseus by the smaUer lateral
expansion of the distal extremity. Bravard Collection.

47459. A smaller left tibio-tarsus, wanting the proximal third :

from St. Ge'raud-le-Puy. Bravard Collection.

A. 125. Slab of rock showing one lateral surface of the shaft of the
tibio-tarsus, with the imperfect impression of the distal
extremity

; from Puy-de-Dome. Croizet Collection.

27828. The distal portion of the right tibio-tarsus, partially em-
bedded in matrix and laterally crushed ; from Sauvetat
(Puy-de-D6me). The intercondylar tubercle on the ex-
tensor bridge is broken away. Croizet Collection.

27830. Eragment of rock showing the adjacent portions of the left

tibio-tarsus and tarso-metatarsus
; from Puy-de-Dome.

These indicate a small individual. Croizet Collection.

A. 126-127. Two slabs of rock showing imperfect specimens of the
tibio-tarsus

; from Puy-de-Dome. Croizet Collection.

A. 128. Slab of rock containing the greater portion of the tibio-

tarsus, with the proximal part of the tarso-metatarsus in
apposition, both in a crushed condition ; from Puy-de-
^^°^'^- Croizet Collection.

27827. Fragment of rock exhibiting the outer surface of the right
half of the extremity of the mandibular symphysis, and a
fragment of the premaxillary region ; from Perignat.

Croizet Collection.
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Genus ELORNIS, Aymard \

Imperfectly known Flamingo-like birds, with the legs relatively

shorter than in Phaemcopterus, although longer than in Palceloclus.

The tibio-tarsus has a broad intercondylar tubercle, its shaft has the

same form as in the type genus ; and the upper part of the anterior

face of the tarso-metatarsus is deeply grooved, as in Phcenicopterus,

the nature of the talon being unknown. In the humerus of

E. (?) anr/licus, the surface of origin of the brachialis anticus has

the same form as in Phcenicopterus.

Elomis littoralis, Aymai-d ^.

Syn. Elomis aiitiquus, Aymard ^.

The type species. Of considerable size, the humerus ha-ving a length of

0,155.

Hab. Europe (Prance).

From the Lower Miocene of Eonzon, near Puy-en-Velay.

Elomis grandis, Aymard *.

Pounded upon a fragment of a humerus larger than that of E. littoralis,

which may belong to the same genus.

Hab. Europe (Prance).

Prom the Lower Miocene of Eonzon.

Elomis (?) anglicus, Lydekker (n. sp.).

Founded upon a humerus which is of the approximate size of the

corresponding bone of Pcdalodus gracilipes, and considerably smaller

than that of E. littoralis.

Hab. Europe (England).

36792. The left humerus : from the Tpper Eocene (Lower Oligocene)

{Fig.) of Hordwell, Hampshire. The type ; figured in woodcut

22. Except for its smaller size, this specimen presents no

Fig. 22.

Elarnis (?) anglicus.—Palmar aspect of the left humerus ; from the Upper

Eocene of Hampsliire. I. a, radial condyle ; b, ulnar condyle ; c, surface

for brachialis anticus.

characters by which it can be distinguished from the

humerus of Phcenicopterus, showing the elongated oval

^ Congres scientifique de Prance, vol. i. p. 234 (1856).

2 Lac. cit. .
^ Loc. cit. * Loc. cit.
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surface for the insertion of the brachialis anticus, charac-

teristic of that genus as distinct from Palcelodus. The
present specimen is referred to Elornis rather than to

a new genus, since the former appears to have been

very closely allied to Phoenicopterus. The imperfect

humerus referred to E. littoraUs and figured by Milne-

Edwards in his ' Oiseaux Eossiles de la France,' pi. xc.

fig. 7, indicates a larger species.

Presented by 8, Laing, Esq., 1862.

Elornis (?), sp.

Known by the tibio-tarsus, which indicates a species considerably

larger than the preceding, and approximating in point of size to

Palielodus crassipes.

Hah. Europe (England).

A. 2. Part of the upper half of the shaft of the right tibio-tarsus

;

from the Upper Eocene (Lower Oligocene) of HordweU^
Hampshire. Superiorly the specimen exhibits the lower

extremity of the fibular ridge, and inferiorly the com-
mencement of the anterior channel. The peculiarly

flattened form of the specimen, with its sharp outer border,

conclusively shows its Phoenicopteroid affinity.

Presented by Sir B. Owen, K.G.B., 1884.

30289. The distal portion of the shaft of the right tibio-tarsus

;

from Hordwell. This specimen exhibits the peculiar

shape of this portion of the shaft characteristic of the

Flamingoes, especially the anterior channel and the sharp

postero-exterual border.

Hastings Collection. Purchased, 1855.

Genus PALiELODUS, Milne-Edwards \

Beak probably not deflected. Tibio-tarsus and tarso-metatarsus

relatively shorter and stouter, and the foot larger than iu Phceni-

copierus, the tarso-metatarsus being much shorter than the tibio-

tarsus, and slightly shorter than the humerus. The tibio-tarsus has

the anterior channel very short ; there is no anterior intercondylar

tubercle by the extensor bridge (fig. 21, A) ; no groove for the

peroneus medius on the outer surface of the ectocondyle ; and the

lower part of the shaft has lost the angulated form found in the type

^ Oiseaux Foasiles de l:i Frauce, vol. ii. p. 53 (18691.

G
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genus. The tarso-metatarsus is comparatively short, more com-

pressed laterally than in PJuenicojiteriis, and with a complex talon,

in which there are four complete tubes for the passage of the flexor

tendons \ In the humerus the surface for the brachialis anticus is

short and rounded.

Falselodus steinheimensis, Fraas ^.

A large species, known by the distal extremity of the tibio-tarsiis, which

differs in the form of the eondjles from the correspoudiug bones of P. yoliath

and P. crassipcs.

Hab. Europe (Bavaria).

From the Middle Miocene of Steiuheim, near Haddenheim.

Palselodus crassipes, !Milne-Edwards ^

Larger than the type species, with the tarso-metatarsus rela-

tively stouter and more expanded distally. Length of tarso-meta-

tarsus 0,145.

Hab. Europe (France).

31608. The proximal third of the left tibio-tarsus ; from the Lower

Miocene (Upper Oligocene) of AUier. This and the follow-

ing specimen resemble the corresponding portions of the

entire right tibia figured by Milne-Edwards in his

'Oiseaux Fossiles de la Prance,' pi. Ixxxviii. figs. 1, 2.

Brnvard Collection. Purchased, 1852.

31608 a. The distal third of a right tibio-tarsus probably belonging

to the same individual as the preceding specimen ; from

AUier. Bravard Collection.

31219. The right coracoid, with the postero-distal angle wanting
;

from xlllier. Resembles the entire coracoid figured by

Mibie-Edwards, op.cit. pi. Ixsxix. figs. 1, 2, and referred

to this species. Bravard Collection.

31220. The imperfect distal extremity of a similar right coracoid

;

from Allier. Bravard Collection.

27830. Fragment of rock showing a slightly imperfect left coracoid

probably referable to this species ; from the Lower Mio-

cene of the Auvergne.

Croizet Collection. Purchased, 1848.

^ A similar arrangement is found in Scolopax. The extreme lateral compres-

sion of the metatarsus is paralleled in the ColymhidcB.

- Jahresb. Ver. nat. Wiirtt. vol. xxri. p. 285 (1870).

^ Oiseaux Fossiles de la France, vol. ii. p. 77 (1869).

I
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Palselodus, sp.

The imdermentioned specimens indicate somewhat larger birds
than the typical form of P. amhbjuus, but resemble that species
in haviug the distal extremity of the tarso-metatarsus less expanded
than in P. crassipes.

Hah. Europe (France).

47459. The right tarso-metatarsus, wanting a small portion from
the middle of the shaft : from the Lower Miocene (Upper
Oligocene) of Allier. When entire, this bone must have
been fully as long as the tarso-metatarsus of P. crassipes
figured by Milne-Edwards in his ' Oiseaux FossUes de la
Prance,' pi. Ixxxviii. figs. 4-7, but the distal extremity is

much less expanded. Xo history/.

31669. The distal portion of a similar left tarso-metatarsus
; from

Allier. Bravanl Collection. Purchased, 1852.

47459 a. A rather smaUer right tarso-metatarsus, with both ex-
tremities imperfect; from Allier. This specimen serves
to connect the preceding with the larger examples of the
tarso-metatarsus of P. ambujuus : its length is 0,135.

A'b history.

47459 X. A left humerus, imperfect proximally, which would appa-
rently agree in relative size with the preceding specimen

;

from -illier. \r. 7 • <Jyo liistortj.

Palaelodus ambiguus, Milne-Edwards i.

The type species. Length of tarso metatarsus U,121 iu typical
examples, or less than one third of that of the corresponding bone
of P/uenicopterus roseus ; the size of the bird was about the same
as that of Platalea leucorodia.

Hah. Europe (France and Germany).

The foUowinrj specimens, unless it is stated to the contrary, were
obtained from the Lower Miocene (Upper Olirjocene) of Allier,
where the remains of the present species occur inyreat abundance.

A. 118. The nearly entire right scapula. This specimen, which
accords with the entire bone of the opposite side figured
by Mihie-Edwards in his ' Oiseaux Fossilcs de la France,'
pi. Ixxxiii. figs. 18, 19, is a reduced replica of the scapula

' Oiseaux Fossiles de la France, vol. ii. p. (50 (iSO'Jj.

o2
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of Phoenicopterus, showing the characteristic clavicular

point. No history.

31194. A more imperfect right scapula.

Bravard Oollection. Purchased, 1852.

31182. The proximal half of the right scapula.

Bravard Collection.

31184. A similar specimen. Bravard Oollection.

31186. The proximal part of the right scapula.

Bravard Collection.

31187. The proximal half of the right scapula.

Bravard Collection.

31189. A similar specimen. Bravard Collection.

31190. A nearly similar specimen. Bravard Collection.

26847. The greater portion of the left scapula.

Pomel Collection. Purchased, 1851.

Fig. 23.

Pcdmlodus ambiguus.—Ventral aspect of tlie right coracoid ; from the Lower
Miocene of AUier. }. a, subclavicular process ; 6, hyosternal process;

c, d, sternal articular border.

31180. The proximal portion of the left scapula. The clavicular

production is greatly developed and entire.

Bravard Collection.
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31225. The right coracoid. This specimen (fig. 23) resembles tho
{Fuj.) correspondiug bouc of the opposite side figured by Mihie-

Edwards, op. cit. pi. Ixxxiii. figs. 13, 14. The characters

are essentially those of the coracoid of Phcenicojjtenis, but
the distal expansion is somewhat less marked,

Bravard Collection.

26847 z. The right coracoid, wanting the posterior angle of the
sternal extremity. Pomel Collection.

26847 a. The right coracoid, with the same imperfection as in the
preceding specimen. Pomel Collection.

31224. The imperfect left coracoid. Bravard Collection.

26847 b. Tho left coracoid, wanting the distal extremity.

Pomel Collection,

A. 119. Fragment of rock showing the greater portion of the
sternum

; from the Lower Miocene of the Auvergne.
This specimen, which has lost the carina, resembles the
imperfect sternum figured by Milne-Edwards, op. cit.

pi. Ixxxv. figs. 1-3. It is important in showing the
distal notch of the left side, since neither of these notches
are preserved in the figured example. This bone can
scarcely be distinguished from the somewhat larger sternum
of PJioenicopterus rosevs. JS^ Jiistory.

31269. The imperfect furcula. Accords with the specimen figured
by Milne-Edwards, op. cit. pi. Ixxxiv. fig. 6.

Bravard Collection.

31270. The imperfect furcula. Bravard Collection.

31278. The proximal portion of the right humerus. This bone re-

sembles the corresponding part of the left humerus figured

by Milne-Edwards, op. cit. pi. Ixxxiv. figs. 4, 5.

Bravard Collection.

27830. The proximal ex( remity of the left humerus. This specimen
is in a better state of preservation than the preceding.

Pomel Collection.

31277. The imperfect proximal extremity of the left humerus.

Bravard Collection.

31276. The imperfect proximal extremity of the right humerus.

Bravard Collection.



31283. The distal extremity of the right humerus. This specimen

appears to be tlie distal portion of No. 31278.

Bravard Collection

.

26847 c. The distal portion of the left humerus. Pomel Collection.

26847 d. The distal extremity of the left humerus.

Pomel Collection.

27698. Fragment of sandstone showing the palmar aspect of the

greater portion of the left humerus ; from the Lo-\Tcr

IMiocene of Cha]Dtuzat (Puy-de-D6me). The distal third

is wanting, and portions of the walls of the shaft are

broken away. Pomel Collection.

31361. The left ulna, wanting the distal third. Bravard Collection.

31362. The left ulna, with the distal extremity missing. Ee-

sembles the entire specimen figured by Milne-Edwards,

op. cit. pi. Ixxxv. fig. 5. Bravard Collection.

31356. The proximal half of the left ulna. Bravard Collection.

31360, The proximal extremity of the right ulna.

Bravard Collection.

31363. The imperfect proximal extremity of the right ulna.

Bravard Collection.

31359. The distal half of the left ulna. Bravard Collection.

31368. The distal portion of the left ubia. Bravard Collection.

31367. A similar specimen. Bravard Collection.

31364. The distal extremity of the left ulna. Bravard Collection.

31365. The distal portion of the right ulna. Bravard Collection.

31366. A similar specimen. Bravard Collection.

47459. The distal half of the left ulna ; from the Lower Miocene

of Chaptuzat (Puy-de-D6me). No history.

27664. Fragment of rock showing the greater part of a left radius,

apparently referable to this species ; from the Lower

Miocene of Pont-dn-Chateau (Puy-de-D6me). Resembles

the radius figured by Milne-Edwards, op. cit. pi. Ixxxv.

fig. 5. Croizet Collection. Purchased, 1848.

31458. The proximal part of a radius. Bravard Collection.
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31459. A smaller portion of the proximal half of a radius of the

same side. Bravard Collection.

24942 X. The proximal extremity of a radius of the same side.

Presented by — Talbot, Esq., 1849.

31460. The proximal part of a radius of the opposite side.

Bravard Collection.

31451. The distal half of a radius. Bravard Collection,

31449. The distal half of a radius of the opposite side.

Bravard Colli ction,

31454. The distal part of a rather smaller radius of the same side

(? P. firacilipcs). Bravard Collection.

31461-63. Three specimens of the distal portion of similar radii of

the same side. Bravard Collection.

26847 e. The nearly entire left metacarpus. This specimen is

slightly smaller than the one figured hy Milne-Edwards,

op.cit. pi. Ixxxv. figs. 6, 7. Pomel Collection.

31512. A rather larger specimen of the left metacarpus.

Bravard Collection

.

31491. The left metacarpus, wanting the distal extremity.

Bravard Collection.

26847 f. Two specimens of the proximal half of the left metacarpus.

Pomcl Collection.

26847 g. The proximal half of the right metacarpus.

Pomel Collection.

31613. The proximal half of the right metacarpus.

Bravard Collection.

31513-4. Two specimens of the distal half of the metacarpus.

Bravard Collection.

31559-61. Three specimens of the proximal phalangeal of the

second digit of the manns. Bravard Collection.

31576. The right femur. Resembles the specimen of the corre-

sponding bone of the opposite side figured by Milne-

Edwards, ojj. cit. pi. Ixxxiii. figs. 9-10. The slight

structural differences of this type of femur from that of

Plice.nicoptervx are pointed out by Milne-Edwards, op. cit.

vol. ii. p. G.5. Bravard Collection.
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26847 h. The left femur, witli the extremities imperfect.

Fomel Collection.

31577. The right femur, wanting the distal extremity.

Bravanl Collection.

31578. The imperfect distal portion of the right femur.

Bravard Collection.

24955. The right femur, somewhat imperfect. Pomel Collection.

27829. Fragment of rock, showing the right femur, imperfect dis-

tallj'; from the Lower Miocene of Perignat (Puy-de-

Dome). Croizet Collection.

47459. The proximal portion of the left tibio-tarsus.

Bravard Collection.

31623. The distal portion of the right tibio-tarsus. This specimen

{Fig.) (fig. 21, A) resembles the corresponding portion of the left

tibia figured by Milne-Edwards, op. cit. pi. Ixxxiii. fig. 5.

The absence of the distinct tubercle of Phcenicopterus on

the inner side of the bridge over the extensor tendons is

well exhibited. Bravard Colkction.

31630. The distal extremity of the right tibio-tarsus.

Bravard Collection.

31632. The distal portion of the right tibio-tarsus.

Bravard Collection.

31627. The distal half of the right tibio-tarsus. Bravard Collection.

31611. The left tibio-tarsus, wanting the proximal extremity.

Bravard Collection.

31621. The distal half of the left tibio-tarsus. Bravard Collection.

31614. A similar specimen. Bravard Collection.

31614 a. The left tibio-tarsus, imperfect i)roximally.

Bravard Collection.

31624. The distal half of the left tibio-tarsus. Bravard Collection.

31640. The distal portion of the left tibio-tarsus,

Bravard Collection.

31672. The right tarso-metatarsus. This and the following speci-

mens (allowing for smaU individual variations in size)

resemble the one figured by Milne-Edwards, ojy. cit.

xA. Ixxxiii. figs. 1, 2. Bravard Collection.
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31670. The left tarso-metatarsus. Bravard Collection.

31671. The left tarso-metatarsus. Bmvard Collection,

26847 i. A rather smaller specimen of the left tarso-metatarsus.

Pomel Collection.

26847 j. A larger specimen of the left tarso-metatarsus.

Pomel Collection.

31687. The proximal half of the left tarso-metatarsus.

Bravard Collection.

31675. The proximal extremity of the right tarso-metatarsus.

Bravard Collection.

31689. The distal portion of the left tarso-metatarsus.

Bravard Collection.

31685. The distal half of the right tarso-metatarsus.

Bravard Collection.

31686. A similar specimen. bravard Collection.

31712, -14, -15, -19. Four specimens of proximal phalangeals of the

Bravard Collection.

26847 X. Two specimens of these phalangeals. Pomel Collection.

A. 124. Four specimens of proximal phalangeals. iN^o Mstor>f.

47450-53. Four bones uot improbably belonging to a single indi-
vidual, and comprising the greater portion of the ri-ht
scapula, the left ulna, in two portions, the proximal pha-
langeal of the second digit of the manus, and the rio-ht

Bravard Collection.

27630. Fragment of rock containing a mass of imperfect bones-
from the Lower Miocene of Perignat, in the Auvergne'
The greater part of the left coracoid and a broken humerus
serve to indicate the species. Croizei Collection.

27826. Fragment of rock containing imperfect bones not improbably
referable to the same individual as the preceding The
recognizable specimens are the distal portions of the rjo-ht
humerus and ulna. ,, ^ r< n ?

Croizet Collection.
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The foiloivhuj specimens are from the Loiver Miocene of

Weissenau, near Mayence.

21497. The distal extremity of the left tibio-tarsus.

Purchased, 1847.

21493 c. The distal half of a proximal phalangeal of the pes.

Purchased, IS'^7

.

Palselodus gracilipes} Milne-Edwards \

Smaller and more delicately built than P. ambigims, with the

tarso-metatarsus greatly compressed, and the posterior border of its

shaft forming a sharp line. Its describer considers that this form

cannot be regarded as the female of P. ambii/iins. Length of tarso-

metatarsus 0,102. Some of the undermentioned specimens may
belong to the form described as P. minidus.

Hab. Europe (France").

Thefollotuing specimens, unless the contrary is stated, are from,

the Loiver Miocene (JJpiper Oligocene) of AlUer.

31274. The anterior portion of a sternum probably belonging to

this species. The characteristic crossing of the coracoidal

grooves is well exhibited.

Bravard Collection. Purchased, 1852.

31235. The right coracoid. Resembles the left coracoid figured by

Milne-Edwards in his ' Oiseaux Fossiles de la France,'

pi. Ixxxvi. figs. 12-14. Bravard Collection.

31237. A .similar specimen. Bravard Collection,

31239. Another similar specimen. Bravard Collection.

26847 k. The right humerus, wanting the distal portion. This and

the following examples accord, exclusive of small indi-

vidual variations of size, with the entire specimen figured

by Milne-Edwards, op. cit. pi. Ixxxvi. figs. 15, 16.

Pomel Collection, Purchased, 1851.

26847 1. The proximal extremity of the right humerus.

Pomel Collection.

31285. The left humerus, wanting the proximal extremity.

Bravard Collection.

31281. A similar specimen. Bravard Collection.

' Oiseaxix Fossiles de la France, vol. ii. p. 73 (1869).

- Also recorded by Fraas from Steinheim, Bnvarin, but the liigher horizon

to tliose beds throws some doubt on the determination.
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31286. A similar example of llie lel'tluimcriis, -v\-aiiting the proximal

extremity, Bravard Collection.

27837. Fragment of rock showing tlic left humerus, with the distal

third wanting ; from the Lower Miocene of Gannat
(AUicr). Croizet Collection. Purchased, 1848.

A. 121. Slab of rock exhibiting the left humerus in an imperfect

condition ; from the Lower Miocene of the Auvergne.

Croizet Collection.

31290, -93, -94. Three specimens of the distal portion of the left

humerus. Bravard Collection.

26847 Ul. The distal part of the left humerus. Pomel Collection.

31298. The distal portion of the right humerus. Bravard Collection.

26847 n. Tiie proximal part of the right idua. This and the

following specimens resemble the corresponding parts of

the entire ulna figured by Milne-Edwards, oj). cit.

pi. Ixxxv. figs. 4, 5. Pomel Collection.

31377. The proximal extremity of the right ulna. Bravard Collection.

31367. The proximal half of the left ulna. Bravard Collection.

31378. The left ulna, wanting the proximal portion.

Bravard Collection.

31381. The distal portion of the left ulna. Bravard Collection.

31375. A nearly similar specimen. Bravard Collection.

31520. The right metacarpus. This specimen is rather smaller

than the one figured by Milne-Edwards, op. cit. pi. Ixxxv.

figs. 6, 7. Bravard Collection.

26847 0. The imperfect right metacarpus. Pomel Collection.

A. 122. The left femur, llesembles the specimen of the opposite

side figured by Milne -Edwards, op. cit. pi. Ixxxvi. figs. 1, 2.

(?) Bravard Collection.

31616. The right tibio-tarsus, imperfect proximally. Agrees with

the one figured by Milae-Edwards, oj). cit. pi. Ixxxvi.

figs. 5-7. Bravard Collection.

31617. The distal lialf of the right tibio-tarsus.

Bravard Collection.

31619. The distal portion of the right tibio-tarsus.

Bravard, Collection.
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31615. The distal half of the left tihio-tarsus. Bravard Collection.

26847 p. The distal portiou of the left tibio-tarsus.

Pomel Collection.

47459 b. The right tarso-metatarsus. This specimen agrees with

the corresponding type bone of the opposite side, figured

by Milne-Edwards, op. cit. pi. Ixxxv. figs. 5, 6 ; exhibit-

ing the same great compression, the sharp posterior border

of the middle of the shaft, and the contraction in the

profile of the latter immediately above the inner trochlea.

iVi) history.

31694. A right tarso-metatarsus, imperfect distally, probably

bclougiiig to this species. Bravard Collection.

31696. The distal extremity of a left tarso-metatarsus provisionally

referred to the present species. Bravard Collection.

31695. The distal extremity of a similar tarso-metatarsus of the

right side. Bravard Collection.

31728. A proximal phalangeal of the pes probably referable either

to the present or following species. Bravard Collection.

Palselodus minutus, Milne-Edwards \

Founded upon a tarso-metatarsus of slightly larger dimensions

than the type of P. gracilipes, and said to be distinguished from the

latter by the less degree of compression of the shaft and the form

of the distal trochleoe. A large series of specimens is required to

prove the constancy of these difterences.

Hab. Europe (France).

25847 q.. A left tarso-metatarsus, closely resembling the type speci-

men figured by Milne-Edwards in his ' Oiseaux Fossiles

de la France,' pi. Ixxxvi. figs. 17-19 ; from the Lower

Miocene (Upper Oligocene) of AUier.

Pomel Collection. Purchased, 1851.

31693. A slightly larger right tarso-metatarsus, somewhat imperfect

proximally, of the same general type as the preceding

;

from Allier. Bravard Collection. Purchased, 1852.

^ Oiseaux Fossiles de la France, vol. ii. p. 76 (1869).
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Speoificalhj Undetermined Specimens
Unhs, the contrary is stated, the following specimens are

from the Lower Miocene of Allier.

27830. Fraganeat of rock containing an imperfect furcula ; fron.
the Lower Miocene of Puy-de-Dome.

Croizet Collection. Purchased, 1848.

31273. Part of the anterior region of tlie sternum.

Bravard Collection.

31218. A slightly imperfect left coracoid. Brcmcrd Collection.

31228. A nearly similar right coracoid. Bramrd Collection.

26847 r. The distal part of a right humerus, llather larger than the
corresponding bone of P. yracUipes. Pomel Collection.

26847 s. The distal part of the left ulna. Pomel Collection.

31370, 31373. Two specimens of the distal portion of the left ulna.

Bravard Collection.

31496, 31498. Two specimens of the metacarpus.

Bravard Collection.

31584. Arigh^t^femur. Slightly larger than the femur of P. gra-

^
'^'^"

Bravard Collection.

26847 t. A slightly larger left femur. Po^el Collection.

31581. A still larger right femur. Bravard Collection.

31613. The proximal extremity of a right tibio-tarsus.

Bravard Collection.

31610. The distal part of a left tibio-tarsus. Bravard Collection.

31674. A left tarso-metatarsus, wanting the distal extremity.
feomewhat larger than the corresponding bone of P. graci-

-' ^' Bravard Collection.

47454 y. A sligl^tly smaller right tarso-metatarsus, imperfect dis-
tally. 7,r 7 .

JS'o historg.

24942**. A proximal plialangeal of the third digit of the pes. This
specimen, which has a length of 0,05.5, is larger than the
corresponding bone of P ambiguus figured by ^lilne-
Jidwards. Presented hy _ Talbot, Esq., 1849.

31143, -49. Two anterior cervical vertebra. Bravard Collection.

47459. A nearly similar cervical vertebra, ^Yo history.
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31141, -42, -48. Three somewhat later cervical vcrtehrse.

Bravanl Collection,

26847 y. Two cervical vertebrte of slightly greater length thau the

preceding. Pomel Collection,

47455. A somewhat longer anterior cervical vertebra. No liistory,

47459 X. A still longer anterior cervical vertebra. No history.

31155. A nearly similar vertebra. Bravard Collection,

26847 V. Thi'ee vertebraj from near the anterior part of the middle

region of the neck. Pomel Collection.

31132, -38. Two somewhat longer cervical vertebrae.

Bravard Collection.

31130. A larger cervical vertebra. Bravard Collection.

26847. A nearly similar vertebra. Poind Collection.

31125. A vertebra from the middle region of the neck. This speci-

(Fiy.) men (fig. 22) is considerably longer and more slender than

the eighth cervical of Phcenicopterus rosciis, its terminal

articular faces being less expanded laterally.

Bravard Collection.

Fig. 24.

Pdlcelochis (cf. ambigims).—Eight lateral aspect of a micUlle cervical vertebra;

from the Lower Miocene of Allier. \. ]pr.~., prezygapophysis ;
^f.i".,

postzygapo]3hysis.

31124. Two later cervical vertebrae. These specimens show the

curve characteristic of some of the post-median ccrvicals

of Phcenicopterus. Bravard Collection.

31121. An imperfect later cervical vertebra. Bravard Collection.

31120, -23. Two vertebrae from the hinder part of the neck, approxi-

mating very closely to those of Phcenicopterus.

Bravard Collection.

31122. A still later imperfect cervical vertebra. Bravard CoUectiun.
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26847 u. Three apparently associated vertebr;c from the extreme

liiiuler ri'gion of the neck. Poind Collection.

31167. A smaller vertebra from the same part of the neck.

Bravard Collection.

26847*. The imperfect sacral region. Pomel Collection.

31173. Part of the sacral region. Bravard Collection.

31175. A considerable part of the sacral region.

Bravard Collection.

31176. Fragment of the sacral region. Bravard Collection.

31174. A smaller fragment of the sacral region.

Bravard Collection.

Palselodus goliath, Milue-Edwards i.

A verj' large species founded upon the tarso-metatarsus, which is remarkable
for its massiveuess, tlic len»tli being 0,149.

Hab. Europe (France).

From the Lower Miocene (Upper OHgocene) of AUier.

Family itxcertain.

Genus AGNOPTERUS, Milne-Edwards -.

Founded upon the imperfect distal half of the tibio-tarsus, which

differs from that of Pluienicopterus by the posterior trochlear surface

being continuous with the shaft, and the absence of a groove for

the tendon of the peroneus medius on the outer surface of the ecto-

condyle. These characters probably also distinguish this bone from

the tibio-tarsus of Elornis ; that of Palcelodus presents the same

features, but the contour of its distal extremity is quite different.

If Agno2)terus (?) Jiantoniensis be rightly referred to this genus,

the coracoid will be longer, with a smaller subclavicular process, and

a less oblique sternal border than in Phoenicopterus, and the neck

of the femur will be much longer.

Agnopterus latirillardi, Milne-Edwards ^

The type species. As large as existing Flamingoes, but the relatiye length of

the tibio-tarsus unknown.

Hab. Europe (France).

From the Upper Eocene (Lower Oligocene) of Montmartre.

' Oiseaux Fossiles de la France, vol. ii. p. 79 (18()9-71)-

Uiid. p. 83. ^ Loc. cif.
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Agnopterus (?) hantoniensis, Lydekker (n. sp.).

Kuowu by the coracoicl and femur, and provisionally referred to

this genus on account of the circumstance that the first-named bone

seems to come nearer to Phoenicopteras than to any other group.

There is no evidence to prove that this form is specifically distinct

from the preceding species. The coracoid differs from that of

Phanicopterus by its more elongated form, nari-ower head, smaller

subclavicular process, less oblique sternal border, and the greater

width and outward reflection of the anterior portion of the sternal

articular surface. The femur is characterized by the great length

of the neck.

Hah. Europe (England).

30325. The right coracoid, wanting the hyosternal region ; from

{Fig.) the Upper Eocene (Lower Oligocene) of Hordwell, Hamp-
shire. The type ; figured in woodcut 25. In the general

form of the proximal extremity, the long and flat glenoid

cavity, the large cup for the scapula, and the position of

the subclavicular process and foramen, this specimen seems

to come nearer to the Flamingoes than to any other

Fig. 23.

Agnopterus (?) hantoniensis.—Ventral, doi'sal, aud distal aspects of the right

coracoid ; from the Upper Eocene of Hanapshire. |. Letters as in fig. 23

(p. 84).

existing birds, although differing by its less oblique sternal

border. There is no evidence that this coracoid is not

generically identical with the coracoid from Hempstead,
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ui^ou which the insufflcientlj defined genus Ftenornis^ was

based. Hastinrjs CuUeciion. Purchased, 1855.

A. 144. Cast of the proximal extremity of a left femur provisionally

referred to this species. The original was obtained from

Hordwcll, and is preserved in the Museum of Practical

Geology. The specimen agrees in relative size with the

coracoid. Its chief distinctive feature is the length of the

neck ; but it agrees with the Flamingoes and Storks in

the inward inclination of the posterior portion of the

outer surface of the greater trochanter.

Made in the Museum, 1890.

Suborder IX. ANSERES.

Desmognathous birds in which the angle of the mandible is greatly

produced and recurved, the rostrum is frequently broad and spatu-

late, and the hind limbs are comparatively short, the tarso-meta-

tarsus being especially abbreviated.

The tarso-metatarsus (fig. 28) is short and stout, with a nearly

cylindrical shaft, which has no posterior groove ; head and talon

complex, the latter having four ridges, of which the innermost is

the most prominent, and unites more or less completely with the

second to convert the first groove into a tube ; third and fourth

distal trochlcfe very large and long, the second much smaller than

the fourth, only descending a short distance below the base of the

third, and much reflected posteriorly '. The facet for the hallux 13

scarcely perceptible.

The tibio-tarsus is a very characteristic bone, easily recognized

by the inflection of the distal extremity, the deeply sunk and hori-

zontal extensor bridge (fig. 27), and the absence of an intercondylar

tubercle ; the cnemial crest is large and projects above the head

;

the prominent fibular crest occupies nearly one third the length of

the bone ; and the distal condyles (more especially the inner one)

arc very prominent.

The femur is short, generally stout, and but slightly curved, with

its distal extremity much expanded.

The coracoid is slender and slightly articulated to the sternum ;

' Seeley, Ann. Mag. Nat. Hist. ser. 3, vol. xviii. p, 109 (1866).—No specific

name.
^ This arrangement is the same as in the Odontoglossi, with which tlie

Anseres also agree in the great width of the proximal intercotylar tuberosity of

the tarso-metatarsus.

u
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the subclavicular process is small, crotchet-like, situated high up,

and usually without any foramen at the base ; the hyosterual

extremity is deep and abruptly truncated, with only a small process
;

and the sternal surface is narrow. The furcula is U-shaped,

The more or less elongated and slender humerus is moderately

curved, with a large proximal extremity, characterized by the

enormous subtrochanteric fossa and foramen, largo bicipital surface,

deep and narrow supratrochanteric groove, absence of distinct coraco-

huraeral groove, and by the facet for the pectoralis minor being

situated on the dorsal aspect of the delto-pectoi'al crest ; the distal

extremity is narrow, with prominent condyles, of which the radial

is less pointed than usual, a very small surface for the brachialis

anticus, and no ectepicondylar process.

The ulna is comparatively short and stout, with a nearly cylin-

drical shaft, and the distal extremity much expanded.

The metacarpus is long and characterized by the narrowness of

the interval between the two bars, which are parallel.

Family ANATID.E.

Includes all the representatives of the suborder.

Subfamily Plectropterin^.

Allied to the two following subfamilies, but distinguished by the

wing being armed with a bony spur or knob, which may be attached

either to the radial carpal [Plectropterus), or to a prolongation of

the radial process of the metacarpus.

Genus CHENALOPEX, Stephens \

The proximal radial process of the metacarpus developed into a

flange-like expansion for the articulation of the bonesupjjorting the

knob on the wing.

Chenalopex pugil, Winge ^

Distinguished from the existing C'.jubata of S. America by its

much larger size.

Hab. South America (Brazil).

' In Shaw's General Zoology, vol. xii. pt. 2, p. 41 (1824).
' E. Mu3. Lund. vol. i. art. 2, p. 3 (1888).
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18906. Tlio imperfect right metacarpus ; from the Pleistocene

cavern deposits of Lagoa Santa, Minas Geraes, lirazil.

Resembles the specimen figured by ^Yiugein the ' E. Mus.

Lund.' vol. i. art. 2, fig. 4 of plate.

Cluussen Collection. Purchased, 1848.

Subfamily C e r e o p s i n .e.

The rostrum of the skull is very short. The coracoid has a large

subclavicular process, and usually a slit-like foramen on the upper

part of the anterior border (fig. 26). The second trochlea of the

tarso-metatarsus is but little reflected. The femur has an extremely

deep popliteal depression, and the external condyle on a much lower

level than the inner one. The humerus resembles that of the

Anserince. The build is massive.

Genus CNEMIORNIS, Owen \

Skull short and massive, with beak rounded and stout. Carina

of sternum aborted. Limb-bones short and very stout, the ulna

being shorter than the humerus and having very prominent tubercles

for the secondaries ; cnemial crest of tibia greatly developed. No
foramen between third and fourth trochleas of tarso-metatarsus.

Spines of dorsal vertebraj tall.

The coracoid referred to this genus by Owen belongs to AiHornis

(infra, p. 153).

Cnemiornis calcitrans, Owen\

The type species. Very considerably larger than the existing

Ccreopsis nova'-Jiollandlic, with the limbs relatively much stouter

and shorter.

JIab. New Zealand.

The fulloiuing specimens were o'dainecl from siiperjicial deposits yield-

incj remains of Diuornithidoe, and include the types. Unless it

is stated to the contrary, they were found at Timaru, South

Island, and were presented hy Sir R. Owen, K.C.B,, 1875.

46575. The cranium. Figured by Owen in the ' Trans. Zool. Soc'

(Fiy-) vol. ix. pi. XXXV. figs. 1-4 and 11, and also in his

' Extinct Birds of Now Zealand,' pi. ci. figs. 1-4 & 11.

1 Trans. Zool. Soc. vol. v. p. 396 (t8()5). ' Loc. cit.

n2
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46649. The imperfect occipital and basal region of the cranium.

This specimen has been sectionizcd on the left of the

foramen magnum.

46585. The imperfect sternum. One of the types. Figured by

{Fic).) Owen in the ' Trans. Zool. Soc' vol. v. pi. Ixiii. figs. 5-9.

An entire one is figured in the ' Extinct Birds of New-

Zealand,' pi. ciii.

A. 132. The left scapula, imperfect distally ; from Hamilton, Otago.

No history.

46674. The right coracoid. This specimen (fig. 26) agrees very

{Fig.) closely -with the coracoid of Cereoj)sis.

Fig. 26.

Cnemiornis caJcitrans.—Ventral aspect of the right coracoid ; from the super-

ficial deposits of New Zealand. |. Letters as in fig. 23 (p. 84).

46590. The left humerus. Figured by Owen in the ' Trans. Zool.

{Fig.) Soc' vol. ix. pi. xxxviii. figs. 1-6 ; and also in the

' Extinct Birds of New Zealand,' pi. civ. figs. 1-6.

46595. The right humerus.

46596. The right humerus.

46591. The left ulna. Figured by Owen in the 'Trans. Zool. Soc.

{Fiq.) vol. ix. pi. xxxviii. figs. 7-9; and also in the 'Extinct

Birds of New Zealand,' pi. civ. figs. 7-9.

46592. The left metacarpus. Figured by Owen in the ' Traus. Zool.

{Fig.) Soc' vol. ix. pi. xxxviii. figs. 10, 11 ; and also in the
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'Extinct Birds of New Zealand,' pi. civ. figs. 10, 11.

The proportions of tliis and the preceding specimen are

exceedingly different from those of the corresponding

bones of Cereojisis.

46584. The imperfect pelvis and sacrum. One of the types ; figured

(Fi^.) by Owen in the ' Trans. Zool. Soc.' vol. v. pi. Ixiv

figs. 5-7.

46586. The left femur. One of the types ; figured by Owen in the

{Fi[/.) ' Trans. Zool. Soc.' vol. v. pi. Ixv. figs. 1, 2.

46599. The left femur. This specimen has a narrower anterior

intercondj'lar space and a deeper popliteal depression than

the preceding one, but the following specimens show a

transition in these respects.

46598. The right femur.

32176. The right femur ; locality unknown.

Walter Mantell Collection. Purchased, about 1855.

46597. The right femur.

46587. The left tibio-tarsus. One of the types ; figured by Owen
(Fig.) in the ' Trans. Zool. Soc' vol. v. pi. Ixvi. figs. 1-5.

46608. The left tibio-tarsus of a rather smaller individual.

46586 *. The right tibio-tarsus. Agrees in size with the preceding.

46601. The right tibio-tarsus, wanting the greater part of the

cnemial crest. Agrees in size with No. 46587.

46588. A fibula. One of the types ; figured by Owen in the

{Fi(j.) ' Trans. Zool, Soc' vol. v. pi. Ixvi. fig. 6.

46602-3. The right and left fibula.

46589. The left tarso-metatarsus. One of the types ; figured by

(Fi(j.) Owen in the ' Trans. Zool. Soc' vol. v. pi. Ixvii. figs.

1-4, and apparently also in vol. ix. pi. xxxviii. fig, 12 of

the same. The extreme length is 0,147.

46604. The right tarso-metatarsus.

46617. A vertebra from the middle region of the neck,

46619. A similar cervical vertebra. This and the preceding speci.

men are scarcely distinguishable in structure from the

corresponding vertebrae of Ceri:oj)sis.
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46616. A lato cervical vertebra.

46618. A vertebra from the extreme posterior region of the ueck.

Presents the peculiar broad and short centrum character-

istic of Cereopsis.

46615. The cervical vertebra immediately following the preceding.

46614. An anterior dorsal vertebra belonging to the same indivi-

dual as the five preceding specimens.

46581. A middle dorsal vertebra. Figured by Owen in the ' Trans.

(Fig.) Zool. Soc' vol. v. pi. Ixiv. fig. 3, and is one of the types.

Except for its relatively taller neural spine, accords

closely with the corresponding vertebra of CereojJsis.

46582. A posterior dorsal vertebra. One of the types ; figured by

(Fig.) Owen, op. cit. pi. Ixiv. fig. 4. The haemal spine present

in the preceding specimen is wanting in this region of the

back.

46610-13. Four associated anterior and middle dorsal vertebrae

belonging to the same individual as the two preceding

specimens.

47444 1. The imperfect calvarium, the left humerus, with the

extremities imperfect, the left ulna, imperfect proximallj',

and the nearly entire sacrum ; from Otago, South Island.

Presented by the Tnistees of the Otago Museum, 1874.

Cnemiornis, sp.

The undermentioned tarso-metatarsus is so much smaller than

that of C. calcitrans as apparently to indicate a distinct species.

The tibio-tarsus which seems to have been associated is of the same

length as in the smaller examples of C. calcitrans, but has a nar-

rower distal extremity.

llah. New Zealand.

47444 X. A left tibio-tarsus, apparently belonging to the same

individual as the following specimens ; from superficial

deposits at Otago, South Island.

Presented by the Trustees of the Otago Museum, 1870.

47444 y. The right tarso-metatarsus, with the extremities slightly

imperfect; from Otago. The extreme length is 0,128

(5 inches).

Presented by the Trustees of the Otago Museum, 1876,
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47444 z. A slightly imperfect left coracoid, probably associated

with the preceding spcciuieus ; from Otago.

Prtsented hi/ (he Trustees of the Otcif/o Museum, 1870.

Subfamily A n s i; ii i n ^e.

Typically the tarso-metatarsus is generally more slender, with

smaller extremities, than in the Cijgninie ; and the same holds good

with regard to the tibio-tarsus and femur. The shaft of the

humerus is shorter and tliicker, its proximal extremity greatly

enlarged and crossed by a ligamental groove, the delto-pectoral

crest long and low, and the impression of the brachialis anticus very

deep. The species are mostly of medium size.

Genus ANSER, Brisson\

The type genus. In the humerus the dclto-poctoral crest rises

gradually from the shaft, and the coracoid is comparatively stout.

SnfifV fiiumi^, Meyer ^

Syn. Anserferns, Stepheus '.

In this species the humerus has a length of 0,170.

Hah. Europe.

36633. A left ulna, wanting the distal extremity, probably referable

to this species ; from the Pleistocene of Grays, Essex.

This specimen, of which the proximal extremity is some-

what imperfect, agrees in all respects with the corre-

sjwnding bone of the existing form. Purchased, 1855.

20271. A left femur, piobably referable to this epecies ; from

Grays. Purchastd, 18-16.

9nscv ^tgrtum (Gmelin'*).

Sj'u. Anus S('(jdum, Giiieliu \

Smaller than the preceding ; the humerus of males having

length of 0,153, and the tarso-metatarsus of 0,075.

Hah. Europe.

' Ornithologio, vol. vi. p. 261 (17C0).

- Tasehcnbuch deulstli. Vogelkimde, vol. ii. p. 552 (1810).

' lu Shaw's General Zoology, vol. xii. pr. 2, p. 28 (1824).

* Syst. Nat. vol. i. p. 512 {11^%).—Anas. » Loc. cit.
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50047. The left tarso-mctatarsus ; from tho Pleistocene of Kent's

Hole Cavern, Torquay, Devonshire. Tliis specimen has a

length of 0,073, and agrees precisely in contour with the

corresponding bone of a recent skeleton.

Trcvehjan Collection. Beqtieathed, 1879.

A. 113. The distal portion of a left humerus, jirobably referable to a

small individual of this species ; from Brixham Cave, Tor-

quay. Purchased, 1889.

A. 53. Fragment of the anterior extremity of the sternum, showing

the coracoidal grooves and the base of the carina ; from

Kent's Hole. This specimen accords exactly with a recent

sternum, except that the tubercle between the coracoidal

grooves is more prominent.

Presented by Lord Baldon, 1883.

Anser, sp. a.

The undermentioned specimens indicate a Goose of somewhat

smaller size than adult males of A. segetum, the length of the

humerus of the latter being 0,153.

Hah. Europe.

45808. The right humerus ; from the Pleistocene of Ilford, Essex.

The total length is 0,1-12. This bone is readily distin-

guished from the slightly larger humerus of Bernida by

the gradual, in place of abrupt, origin of the delto-

pectoral crest from the shaft. Noticed by Davies on p. 61

of his ' Catalogue of the Brady Collection ' (1874), without

generic determination. Brady Collection. Purchased., 1878.

36633 a. An imperfect right metacarpus, agreeing approximately

in relative size with the preceding specimen ; from the

Pleistocene of Grays, Essex. Tlie whole of the proximal

extremity is wanting. Purchased, 1855.

Anser ceningensis (Meyer ^).

Syn. A7ias aninyensis, Meyer ^.

Anser aninyensis, Mihie-Edwards ^.

A species agreeing closely in size with the existing A. segetum,

but with a relatively shorter ulna. The length of the humerus is

O.IGO, and that of the ulna 0,145 ; the corresponding dimensions in

the existing species being 0,165 and 0,160.

Ilah. Europe (Switzerland).

^ Palffiontographica, vol. xiv. art. 3, p. 126 (1865).—^Mas. - Loc. cit.

3 Oiseaus Fossilea de la France, vol. i. p. 128 (1867-68).
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42804. Slab of rock showing a considerable portion of the skeleton
;

{Fig.) from the Upper Miocene of CEningeu, The typo; de-
scribed and figured by Meyer in the ' Palaeontographica,'

vol. xiv. p. 126, pi. XXX. fig. 2, in Heer's ' Urwelt der

Schweiz,' 2nd ed, p. 434, fig. 3G6, and also noticed by
Milne-Edwards in his ' Oiscaux Fossiles de la France,'

vol. i.
i)p. 127, 128. The specimen shows the sternum

nearly entire, the scapulas and coracoids, part of the
furcula, the two humeri and bones of the forearm, the

carpus, fragments of the metacarpus, and the proximal
phalangeal of the principal digit.

Van Breda Collection. PurcJutsed, 1871.

Anser (?}, sp. b.

Known by the undermentioned specimen, which indicates a species
somewhat larger than A. cinereus.

Hah. Europe (France).

27632. Tho distal extremity of the left tibio-tarsus ; from the Lower
Miocene (Upper Oligocene) of Puy-de-D6me. This speci-
men, of which the posterior aspect is somewhat imperfect,
presents all the characters of the tibia of the Aiiatidrf, and
agrees best in size with Ansc): The greatest transverse
diameter is 0,018. Croizet Collection. Purchased, 1848.

Genus BERNICLA, Boie '.

The beak is much shorter than in Anser. In the humerus the
delto-pectoral crest rises abruptly from the shaft. The coracoid is
more slender tlian in Anser, with a deeper depression and larger
pneumatic foramina beneath the inner surface of the head.

33n-iitcla bmita (Pallas =).

Syn. Anser brenta, Pallas ^

Uah. Europe, Xorthern Asia, and N. America.

41766. A left radius, probably belonging to this species ; from the
superficial deposits of Walthamstow, Essex. Except for
being slightly smaller, this specimen agrees very closely
with the corresponding bone of a recent skeleton. The

» J sis, 1822, p. .003.

- Zuog. Kusso-Asiat. vol. ii. p. 229 (1811).—J/wer. ^ Loc. cit.
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radius of uinser cinereus, although of nearly the same

length, is stouter, with larger extremities.

FarclLascd, 1869.

A. 141. A left coracoid wanting the distal extremity, and i)rovi-

sionally referred to this species ; from the Pleistocene

deposits of Kirkdale Cave, Yorkshire. The form of the

head agrees with that of recent examples ; in a recent

coracoid of nearly the same size, the cup for the sca-

pula is larger than in the present specimen ; hut other

examples show a considerable variation in this and other

respects. No histonj.

33crntcla jubata (Latham ').

Syn. Anas jiibata, Latham -.

Much smaller than B. hrenta. The extremity of the beak is

very short, and the nares are unusually large.

Hah. Australia (llecent) and New Zealand (Prehistoric).

Tlie undermentioned specimens from the superjicial deposits of New
Zealand are referred to this species, ivith wJnch, so far as can be

determined from comjxirison luith a stuffed recent example, they

appear to agree in all respects.

A. 69. The greater part of the skeleton : from the Earnsclough

Cavern, Dunstan district, Otago, South Island, New Zea-

land. These specimens comprise the skull (cranium in

two pieces), the syrinx, sternum, furcula, sacrum and

pelvis, numerous vertebroB and ribs, the left coracoid,

the right humerus, ulna, and radius, the left femur,

tibio-tarsus, and tarso-metatarsus, and several phalangeals

of the pes. The remarkable shortness of the beak and

the large size of the nares are well shown. The tarso-

metatarsus has a length of 0,052, and thereby agrees

with the corresponding part of the leg of the stufled

specimen. Sy exchancje ivith the Otago Museum.

46650-52. Three specimens of the cranium, wanting the beak

;

from a fissure in a limestone rock at Timaru, South Island.

Presented hg Sir It. Oiuen, K.C.B., 1875.

46653. The imperfect rostrum of the cranium ; from Timaru.

Presented ly Sir li. Owen, K.C.B., 1875.

' Index Ornithol. Suppl. p. Ixix (1801).—^n(w. ' Loe. cit.



lo:

Subfamily C y g n i n .t;.

The tarso-metatarsus is comparatively long and stout, with the
second groove of the talon almost closed, and tlie distal trochlea)
very large. The tibio-tursus is but little flattened in front, with a
very large fibular crest. The femur is very short and thick. The
coracoid has a very large head, a slender shaft, and small subclavicular
process. The humerus is extremely long and slender, with a small
delto-pectoral crest, and no trace of an olecraual fossa.

Genus CYGNUS, Eechstein \

The type genus. In existing species the phalangeals of the pes
are greatly elongated, and the neck is very long. It includes the
largest living representatives of the family.

Ci)guii;S mustnt£!, liechstein I

Syn. Cyijmis ferus, Fleming 3_

Of large size, the length of the tarso-metatarsus of males reach-
ing to 0,120. The groove on the upper part of the anterior surface
of the latter bone is very deep, and the bar below the foramen
between the second and third troclilea) is comparatively long.

Hah. Europe.

A. 66. Tlie distal portion of a left tibio-tarsus, not improbably
{Fkj.) belonging to this species

; from the Pleistocene of Grays,
Essex. Noticed and figured by Owen in the ' Quart!
Journ. Geol. Soc' vol. xii. p. 211, p]. iii. fig. 13.

Presented hij Sir B. Omn, K.C.B., 1SS4,

50097. Seven associated bones, which may belong either to a female
of this species or to the smaller C. immutabilis ; from
Southey Fen, Norfolk. The specimens comprise the ri-ht
humerus, the left ulna, the radius and metacarpus of either
side, and the left tibio-tarsus. Purchased, 1S79.

45809. The proximal portion of a left radius, not improbably belong-
ing to this species

; from the Tleistocene of Ilford, Essex.
Brady Collection. Purchased, 1874.

' Oniitli. Tnsohenb. pi. ii. p. 404 (1803).
' Gemein. Is'aturgesclj. Deutsclilands, vul. iii. p. 830 (1809)
' Eritish Animals, p. 12G (1828).
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Ci.)g;mi^ brhjichi, Yarrell i.

Sj'ii. Cygnus minor, Auct.

Smaller than the preceding, the length of the tarso-metatarsus

not exceeding 0,110. Both in this species and C. immutahilis the

groove on the njiper part of the anterior face of this bone is shallow,

and the bar below the foramen between the second and third

trochlea3 is very short.

Hah. Europe.

A 73 a. A right tarso-metatarsus, not improbably referable to a

female of this species ; from peat at Newport, Monmouth-

shire. The length of this bone is 0,092.

Presented hy J. E. Lee, Esq., 1885.

Cygnus falconeri, Parker 2.

Syn. Cygnus melitensis, Falconer ^ (MS.).

Typically about one third larger than C, olor, the length of the

tarso-metatarsus being 0,134 ; and characterized by the relatively

shorter femur, longer tarso-metatarsus, and the extreme shortness

of the phalangeals of the pes. In these respects the species approxi-

mates to Anser.

The type specimens are described and figured by Parker in the

« Trans. Zool. Soc' vol. vi. pp. 119-124, pi. xxx. (1869), most of

them belonging to females.

Hob. Malta.

The folloiving specimens were obtained from the Pleistocene deposits of

Zebbug Cave, and were presented by Admiral Spratt, C.B.,

1878 ; tJiey mostly indicate females.

49323. The imperfect distal portion of the right tibio-tarsus. This

(Fiy.) specimen (fig. 27) has a transverse diameter of 0,028,

against 0,02G in C. musicus
;

it agrees in size with the

ty-pe tibio-tarsus figured by Parker in the memoir cited,

and probably belonged to a female.

49324. A more imperfect specimen of the distal portion of the

right tibio-tarsus.

49322 a. Fragment of the distal extremity of the left tibio-tarsus.

' Trans. Linn. Soc. vol. xtI. p. 453 (1830).

^ Proc. Zool. Soc. 1855, p. 752.

^ In Falconer's Palaeontological Memoirs, vol. ii. p. 300 (1868).
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The condition of this specimen suggests that it has been

broken by the teeth of a carnivorous mammal.

49322 b. Fragment of the inner half of the proximal extremity of

the left tarso-raetatarsus. This specimen, which indicates

a largo individual, is in the same condition as iu the

preceding one.

Fig. 27.

Cygnus falconeri.—Anterior aspect of tlie imperfect distal extremity of the

right tibio-tarsus ; from the Pleistocene of Malta. \. a, bridge over

groove for extensor tendons.

49324 a. The proximal phalangeal of the third digit of the right

{F{(j.) pes. Figured by the writer in the 'Proc. Zool. Soc' 1890,

p. 410, fig. 3, B. The dimensions are—length 0,046,

antero-posterior diameter of proximal articular surface

0,017 ; the corresponding dimensions of the homologous

bone of C. oJor being 0,0G0 and 0,014. The unsymmetri-

cal form of the distal articular surface and the prominent

posterior ridge formed by the outer trochlea, which are so

characteristic of the family, are very distinctly shown.

This specimen is rather larger than the one figured by

Parker in the ' Trans. Zool. Soc' vol. vi. pi. x. figs. 20, 21.

49324 f. A similar bone.

49324 g. Another similar specimen.

49324 i. The proximal phalangeal of the third digit of the left

pes of a smaller individual.
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49324 k. Tho proximal phalangeal of the second digit of the right

pes. Noticed by the writer, loc. cit. Tho length is 0,037

against 0,048 in tho corrcspouding bono of 0. olor.

49324 1. The proximal phalangeal of the fourth digit of tho right

' pes. Noticed by tlic writer, loc. cit. Length 0,045 against

0,001 in the corrcspoii.ding bone of C. olor.

49324 m. The proximal phalangeal of the fourth digit of the loft

pes of a rather smaller individual.

49324 n. A similar specimen, belonging to the right pes.

49324 z. The second phalangeal of tho third digit of the right pes.

Noticed by the writer, loc. cit. This specimen has a length

of 0,025, against 0,043 in the corresponding bone of

C. olor. The obliquity of the proximal articular surface

characteristic of the family is well shown. The bone is

considerably stouter than its representative in C. olor.

49364. The first and second phalangeals, apparently belonging to

the fourth digit of the pes.

The folloivwg specimen jjrohcibly indicates a distinct species.

49324 0. The imperfect proximal phalangeal of the third digit of the

left pes. The length of this specimen is nearly the same

as that of No. 49324 i, but the form is more slender.

Cygnus, sp.

The undermentioned specimens indicate a Swan of considerably

smaller size than C. musicus.

Hab. Malta.

The following specimens were obtained from the Pleistocene deposits

of Zcbhug Cave, and were presented by Admiral Spratt, G.B.,

1878.

49322 a. The right coracoid, with the two extremities imperfect.

The intermuscular ridge is very strongly marked.

49322 b. The distal extremity of the right humerus.

49322 C. The proximal extremity of the right metacarpus.

49322 d. The proximal phalangeal of the principal digit of tho
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Subfamily Anatin^.

In the typical members of this group tho tarso-metatarsus is of

moderate length, with the shaft quadrilateral, the extremities but
slightly enlarged, and the second trochlea less reflected than in the

other subfamilies (except Cereopsimv). The tibio-tarsus is charac-

terized by the absence of a marked flattening of the anterior surface

of the shaft, and its constriction above the distal extremity.

The humerus usually has tho subtrochanteric fossa extremely

large, the supratrochanteric groove very deep, and the facet for the

pectoralis minor more elongated than in the Anserinoi ; there is

generally a distinct olecranal fossa. In Anas boscas the shaft of

the humerus is short and thick, while in Querquedula it is slender.

Genus TADORIXTA, Fleming'.

Syn. Casarca, Bonaparte-.

The humerus is somewhat intermediate between that of Anser
and Anas. It agrees with the latter in the extreme bluntness of

the upper extremity of the radial condyle, and with the humerus of

Bernicla in the abrupt rise of the delto-pectoral crest from the

shaft. The coracoid is shorter and wider than in Anas, with a
larger subclavicular process, which descends lower on the shaft, and
deeper hyosternal process.

Cationta ftarifgata (Gmelin').

Syn. Anas varier/afa, Gmelin*.

Casarca variegata, Auct,

The undermentioned specimens are referred to this species on
account of their close resemblance to the corresponding bones of
T. casarca.

Hah. New Zealand.

The folloiui))f/ specimens ivere obtained from the superficial deposits

of Waingonfforo, North Island, and were purchased from
Walter Mantell, Esq., about 18o5.

32240*. The right humerus, with the proximal extremity and
ulnar condyle imperfect. When entire the length of this

' Philosoplij of Zoology, vol. ii. p. 2G0 (1822).
- Comp. List Birds of Europe and N. America, p. 56 (183S).
' Syst. Nat. vol. i. p. 505 (\78S).— Anas.
* Loc. cit.
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bono was 0,120, and it agrees in all respects with the

humerus of T. casarca.

32245*. The distal half of a slightly larger right humerus.

32241. The right ulna, with the proximal extremity imperfect,

slightly larger than the corresponding bone of T. casarca.

32241*. A similar specimen.

32245 m. The left radius.

32245*. The imperfect anterior portion of the sternum. This

specimen differs from Anas and resembles T. casarca in

the great development of the carina, the great width and

depth of the coracoidal grooves, the backward slope of the

raanubriul process, and the square form of the aperture

leading from the ventral aspect into the carina.

Tadorna, sp.

The undermentioned specimens indicate a species of somewhat

smaller size than T. casarca, which may be allied to, or identical

with, the South-African T. cana.

Fig. 28.

Tadorna, sp.—The right tarso-metatarsuB ; from Brixham Cave, j

.

Hah. Europe.
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The fnlhw'incj specimens were ohtained from the Pleistocene of

Bri.rhrtm Cave, near Torquatf, Devonshire, and, except luhen the

contrary is stated, form part of the Bri.vham Cave Collection,

presented in 1870 by the Royal Society.

48914. An associated series of specimens, comprising the upper

part of the sternum, the left scapula, both coracoids, the

two humeri, the two ulna>, the left femur, and the right

tibio-tarsus, wanting the proximal extremity. The length

of the humerus is 0,103. The sternum exhibits the same

features as are noticed in the corresponding bone of

T. varieyata. The coracoid agrees with that of T. casarca

in its flatness and width, as well as in the position of the

subclavicular process and the form of the hyosternal

angle.

48915. Two imperfect scapulaj.

48915 a. The left coracoid, imperfect proximally.

48915 b. The proximal half of the left ulna, with the metacarpus

attached to it by matrix.

48915 c. Three specimens of the radius, one without the proximal

extremity.

48915 d. The right metacarpus.

48916. The right metacarpus, wanting the greater portion of the

smaller bar,

48916 a. The proximal phalangeal of the second digit of the manus.

48915 e. Four specimens of the femur.

48915 f. The right tibio-tarsus. This specimen has a length of

0,095 ; and accords in contour with the larger corre-

sponding bone of T. casarca.

48915 g. The proximal extremity of the right tibio-tarsus.

48915 h. The distal half of the left tibio-tarsus.

489151. The right tarso-metatarsus. Figured in woodcut 28.

48915 j. Two specimens of the left tarso-metatarsus.

48915 k. A proximal phalangeal of the pes,

48915 1. A large series of vertebrae and ribs.

48908. The sacrum.

I.
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The following specimens are somewhat larger than the preceding, hut

do not present any other luell-marhed differences ; they are

smaller than the corresponding bones o/T. casarca.

A. 113. The distal portion of a left humerus ; from the Eeuch

Cavern, Brixliam. Purchased, 1885.

48915 m. The proximal half of the right ulna.

A. 115. The left femur; from the Bench Cavern. PurcJiased, 1885.

Generically Undetermined Specimens.

The following bones indicate a bird intermediate in size between

Tadorna variegata and Fuligula novce-zealandice.

All the specimois were obtained from superficial deposits at Wain-

gongoro. North Island, New Zealand, and were purchased from

Walter Mantell, Esq., about 1855.

32245 m. The distal half of a right humerus.

3224511. A similar specimen.

32241m. A left ulna.

32241 n. A similar right ulna, with the proximal cstremitj' im-

perfect.

32245 0. A similar left ulna, wanting the proximal extremity.

Genus ANAS, Brisson'.

The type genus. A few of the leading features in the osteology

are noticed under the head of the subfamily.

In the case of extinct forms this generic term must be employed

in a somewhat wider sens& than in recent ornithology,

fliiaiS boiSfa^, Linn.-

The type species.

Hab. Europe.

The following specimens from the caverns of the Lahn Valley,

Central Germany, probably belong to this species.

30517 c. The distal portion of the right tibio-tarsus, the right

tarso-metatarsus, imperfect posteriorly, and two phalan-

geals of the pes. Hastings Collection. Purchased, 1855.

3051 7 d. The distal extremity of a rather larger left tibio-tarsus,

which may be specifically distinct from the preceding.

Hastings Collection.

> Ornithologie, vol. vi. p. 307 (1760).

^ Syst. Nat. ed. 12, vol. i. p. 205 (1766).
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Of the following specimens some m(t)j belong to Anas and others to the

allied genera, hut in the absence of a complete series of skeletons

of all the existing species of Anas and the allied genera it is

impossible to determine specijlcalhj all the specimens from the

superficial and Pleistocene deposits of Europe.

49322*. The proximal half of a right coracoid ; from the Pleistocene

deposits of Zebbiig Cave, Malta.

Presented by Admiral Spratt, C.B., 1874.

41568. A right coracoid ; from the turbary of Walthamstow, Essex.

This specimen indicates a species of the size of A. boscas.

Purchased, 1869.

19846. The proximal half of a left coracoid ; from the Pleistocene

of Grays, Essex. Purchased, 1846.

49322 z. A right scapula, wanting the distal extremity ; from

Zebbug (Javo. This specimen is relatively larger than the

coracoid from the same localitj-.

Presented bij Admiral Spratt, C.B., 1874.

49322 y. The imperfect distal extremity of a left humerus ; from

Zebbug Cave. Presented hg Admiral Spratt.

41568 b. A left humerus ; from Walthamstow. This specimen is

slightly longer and somewhat more slender than the

corresponding bone of ^x sponsa. Purchased, 1869.

41568a. A right ulna; from Walthamstow. Agrees with the

corresponding bone of A. boscas. Purchased, 1869.

50087. A left ulna ; from Southery Fen, Norfolk. This specimen

indicates a somewhat smaller duck than the preceding

one. Purchased, 1879.

The following specimens are from the cavern- deposits of the

Lahn Valleg, Central Germany.

30517 b. Two specimens of the distal extremity of the left humerus

of a small species. These specimens are nearly of the size

of the corresponding bone of Spatula chjpeata, and have a

similar olecranal fossa.

Hastings Collection. Purchased, 18.55.

30517 a. The imperfect left metacarpus of a large species. This

specimen cannot be distinguished from the corresponding

bone of Tachgeres cinereus. Hastings Collection.

i2
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Anas meyeri, Milne-Edwards '.

A very imperfectly known species of considerably smaller size

than A. jicecihrJii/ncJius, and characterized by the extreme shortness

of the tarso-metatarsus, in which it approaches FuUyula.

Hah. Europe (Switzerland).

42805. Fragment of rock, showing the tarso-metatarsus and foot in

{Fig.) an imperfect and laterally crushed condition ; from the

Upper Miocene of (Eningen. The type ; described and

figured by Meyer in the ' Paloeontographica,' vol. xiv.

p. 130, pi. XXX. fig. 4, without generic determination
;

also figured in Heer's ' IJrwelt der Schweiz,' 2nd ed.

p. 434, fig. 367; noticed by Milne-Edwards in his 'Oiseaux

Fossiles de la France,' vol. i. pp. 128, 129.

Van Breda Collection. Purchased, 1871.

Anas velox, Milne-Edwards^.

An imperfectly known species of the dimensions of Qucrqiiedula crccca, but

distinguished by the greater length of the wings. It should in all probability

be referred to Querquedida,

Hah. Europe (France).

From the Middle Miocene of Sansan (Qers).

Anas sansaniensis, Milne-Edwards^.

A species nearly as large as A. boscas. Known by the distal extremities of the

humerus and tibio-tarsus, which present well-marked distinctive characters.

Hab. Europe (France).

From the Middle Miocene of Sansan.

Anas robusta, Milne-Edwards^.

Founded upon the distal extremity of the humerus, which indi-

cates a species of the size of Anser albifrons ; referred to Anas on

account of the form of the surface for the brachialis anticus.

Hah. Europe (France and [?] Bavaria).

Typically from the Middle Miocene of Sansan (Gers).

48165*. The distal extremity of a left tarso-metatarsus perhaps

referable to a female of this sjjecies ; from the Middle

Miocene of Lierheim, near Hahnenberg, Bavaria. This

specimen is considerably larger than the corresponding

bone of A. boscas. Purchased, 1877.

' Oiseaux Fossiles de la France, vol. i. p. 129 (1867-68).
^ [bid. p. 1.50. 3 Ibid. p. 153. ' Ibid. p. 155.
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Anas atava, Fraas '.

Known by the femur, wliicli is larger than the corresponding bone of Anser
cinereiis. The generic reference of this and the fullowing species is doubtful.

Bab. Europe (Bavaria).

From the Middle Miocene of Steinheiui.

Anas cygniformis, Fraas '^.

Founded upon the evidence of the coracoid, which is somewhat smaller than

that of a Swan.

Hab. Europe (Bavaria).

From the Middle Miocene of Steinheim.

Anas, sp.

The undermentioned specimens are slightly larger than the

corresponding bones of A. hlanchardi, and jirobably belong to the

species from Steinheim identified by Fraas with the latter.

Hab. Europe (Bavaria).

48165. The imperfect left coracoid ; from the Middle Miocene of

Lierheim, near Hahneuberg. Purchased, 1877.

48165 a. The distal portion of the right coracoid ; fiom Lierheim.

Purchased, 1877.

Anas lignitifila, Portis ' (ex Salvador!, MS.).

Founded upon part of a crushed skeleton, which, although undoubtedly

referable to the present family, does not afford specific characters.

Hab. Europe (Italy).

From the Middle Miocene of Monte Bamboli.

Anas blanchardi, Milue-Edwards *.

A small species of the size of ^.v sjionsa, but agreeing with Ajias

proper in the characters of the tarso-metatarsus. The humerus has

the large bicipital surface and well-developed internal proximal

crest characteristic of the genus. The length of the humerus

varies from 0,075 to 0,078 ; and that of the tibio-tarsus is 0,083.

Hab. Europe (France and Germany).

1 Jahresh. Yer, Nat. Wiirt. vol. xxvi. p. 275 (1870). - Loc. cit.

^ Mem. E. Ac. Torino, ser. 2, vol. xsxvi. p. 371 (1884). The specimen is

described, without name, in vol. xxiv. p. 225 (ISGS).

* Oiseaus Fossiles de la Franco vol. i. p. 129 (18G7-6S).
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The following s^tecimens were ohtained from the Lower Miocene

(Upper Olicjocenii) of Allier, and, imless it is stated to the

contrary, form part of the Bravard Collection. Purchased, 1852.

31208. The left scapula, wauting the distal cxtrcmitj'. An entire

specimen is figured by Milne- Edwards in his ' Oiseaux

Possilcs de la France,' pi. xxiii. figs, 11, 12.

31209. A similar specimen.

31212. The left scapula, -w-anting the distal extremitj-.

31211. The proximal half of the right scapula.

31251. The right coracoid. This and the following specimens

accord with the one figured by Milue-Edwards, op. cit.

pi. xxiii. figs. 5-8.

31252. The right coracoid.

31253. The left coracoid.

31255. The imperfect left coracoid.

31256. The left coracoid, imperfect proximally.

31258. The left coracoid, with the distal portion imperfect.

26347 i. The left humerus. This specimen is slightly smaller than

the one figured by Milue-Edwards, oj). cit. pi. xxiv. figs.

7, 8. Pomel Collection. Furchased, 1851.

31308. The left humerus, with the distal extremity imperfect.

31319. The right humerus.

31317. The left humerus, wanting the proximal extremity.

31312. The left humerus, wanting the proximal portion.

31406. The left ulna. Resembles the specimen figured by Milne-

Edwards, 02). cit. pi. xxiv. figs. 10, 11.

31408. The left ulna, wanting the distal extremity.

31407. The right uhia, with the extremities imperfect.

31409. The right ulna, wanting the distal portion.

31415. The proximal portion of the left ulna.

31410. The left ulna, wanting the proximal portion.

31410*. The right radius. This specimen accords with the one

figured by Milne-Edwards, ojj. cit. pi. xxiv. figs. 12, 13.
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31410*. Seven imperfoet specimens of the radius.

31540. The imperfect left metacarpus. Accords with the one

tigured by llilue-Edwards, o^j. cit. pi. xxiv. figs. 14, 15.

31541. The imperfect right metacarpus.

26847 j. The right and left metacarpus, the former imperfect.

Pomd Collection.

31647. The left tibio-tarsus, -wanting the proximal extremity.

This specimen resembles the one figured by Milne-

Edwards, op. cit. pi. xxii. figs. 9-11.

31646. The right tibio-tarsus, wanting the terminal articular

surface.

31648. The distal half of the left tibio-tarsus.

31651. The distal extremity of the left tibio-tarsus.

31649. The distal thii-d of the right tibio-tarsus.

31650. The distal part of the right tibio-tarsus.

31699. The right tarso-raetatarsus. This specimen accords with

the one figured by Milne-Edwards, op. cit. pi. xxii. figs.

2-6. In the slight degree of dilatation of the distal

trochleae and the form of the calcaneal grooves, this type

of bone accords with Anas boscas.

31700. The right tarso-metatarsus. This specimen is slightly more

slender than the preceding.

26847 k. The right tarso-metatarsus, with the distal trochleae

imperfect. Pound Collection.

31701. The left tarso-metatarsus, wanting the second and third

trochleae.

31702. The left tarso-metatarsus, wanting the distal trochleae.

TJie follow iw/ specimens were obtained from the Loiver Miocene

(Upper OUcjocene) of Weissenau, near Mayence.

21493. The proximal half of the right coracoid, and the distal half

of the i-ight metacarpus. Purchased, 1847.
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Anas consobrina, Jlilne-Edwards'.

Slightly larger than A. blancMrdi, from which it is readily distinguished by

the relatively greater length and slenderness of the shaft of the tarso-metatarsus,

which presents, however, all the characters of Anas proper.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

Anas natator, Mihie-Edwards*.

An imperfectly known species, smaller than A. blanchardi, and of the approxi-

mate size of Querquedula crecca, although not referable to that genus. Tlie

tibio-tarsus provisionally referred to this species may belong to Hydrornis.

Hah. Europe (France).

From the Lower Miocene of Allier.

AnaS} sp.

Of smaller size than A. blanchardi, the tibio-tarsus having a

length of 0,076, but larger than A. natator.

Hab. Europe (France).

47458. The right tibio-tarsus, from the Lower Miocene (Upper

Oligocene) of AUier.

Bravard Collection. Purchased, 1852.

31416. A left ulna according fairlj' well in relative size with the

preceding specimen ; from AUier. Bravard Collection.

Genus non det.

The undermentioned specimens indicate a species of the approxi-

mate size of Anas boscas. They may be referable to Anas ; they

do not belong to Bernicla jubata or to Fuligida, the tibia not

having the flattened form characteristic of the latter.

Hab. New Zealand.

32240. The left humerus ; from superficial deposits at "Waiugougoro,

North Island. The length is 0,090.

Walter Mantell Collection. P^orhased, about 1855.

A. 164. A right tibio-tarsus agreeing in relative size with the

preceding specimen ; locality unknown. The length is

0,096. Presented by Sir B. Owen, K.C.B.

1 Oiseaux Fossiles de la France, vol. i. p. 145 (1867-68).

2 Bid. p. 148.
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Subfamily Fuligulin^.

Genus FULIGULA, Stephens '.

The humerus differs from that of Anas hy the lesser development

of the internal proximal ridge and the smaller bicipital surface, in

consequence of which the bone has a more slender appearance ; as

well as by the deeper bicipital groove and subtrochanteric fossa.

The olecranal fossa is often well defined. The tarso-metatarsus is

shorter, and distinguished by the great development of the antero-

external ridge, which forms a distinct crest ; by the external tibial

cavity being much less deep than the internal one ; and by the

internal trochlea being directed more posteriorly. The whole bone

is relatively very stout. The tibio-tarsus (as in some of the allied

genera) is distinguished from that of Anas by the flattening of the

proximal portion of the anterior surface, the inner border of which

forms a sharp crest-like ridge ; the antei-ior intercondylar gorge is

also much wider ^.

Jult'gula ftrina (Linn.^).

Syn. Anasferina, Linn.*

Of comparatively large size, the length of the tibio-tarsus being

0,080.

Hah. Europe.

17686. Several imperfect associated bones belonging to this or an

allied species ; from the Forest-bed (?) of Ostend, Norfolk.

The more important specimens comprise an imperfect pos-

terior cervical vertebra, the proximal half of the left ulna,

part of the right femur, and the right tibio-tarsus, wanting

the head. The latter bone, which exhibits the characteristic

flattening of the upper part of the anterior surface, accords

very closely with the tibia of this species figured by Milne-

Edwards in his ' Oiseaux Eossiles de la France,' pi. xiv.

figs. 9-12. Green Collection. Purchased, 1843.

' In Shaw's General Zoology, vol. xii. pt. 2, p. 187 (1824).
^ In Dajlla, among the Anatince, the tibia is somewhat flattened, althouch

less markedly so, but the intercondylar gorge is less wide than in the Fuliyulinee.
= Syst. Nat. ed. 12, vol. i. p. 203 {\im).~Anas.
* Loc. cit.
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Jultguta nob.Tt-^ralanlii.T (Gmclin').

Syn. Anas nova'-seelandue, Gmelin .

The undermentioned specimen, -which indicates a species of the

approximate size of F. cristata, is provisionally referred to this

species, of which there is no skeleton in the Museum for comparison.

Hah. New Zealand.

32245. The left humerus, wanting the distal extremity ; from the

superficial deposits of Waingongoro, Xorth Island.

Walter JIantdl Collection. Purchased, about 1S55.

Fuligula arvernensis, Lydekker (n. sp.).

Known by the imperfect humerus, which is of nearly the same

length as that of Anas hlanchardi, but much more slender.

Hab. Europe (France).

A. 159. Fragment of rock showing the palmar aspect of the

imperfect right humerus and part of the shaft of the ulna

;

from the Lower Miocene (Upper Oligocene) of Puy-de-

Dome. The length of the bone is 0,078. Compared with

the humerus of Anas hlanchardi, it is at once distinguished

by its more slender proportions, the straight profile of the

external half of the head, the smaller bicipital surface, and

the larger and more defijied surface for the brachialis

anticus ; in all of which respects it agrees with the corre-

sponding bone of existing species. The specimen differs

from the distal portion of the humerus of Anas natator.

Its imperfect condition precludes a satisfactorj- figure,

(?) Croizet Collection. PurcJiased, 1848,

Incertce sedls.

Genus CHENORNIS, Portis^

Fouuded upon part of the crushed skeleton of a bird of the size of Anser

segeium, which it is suggested may be referable to the Anseres.

Chenoniis graculoides, Portis^.

Hab. Europe (Italy).

From the Middle Miocene of Ceva.

1 Syst. Nat. vol. i. p. 541 (1788).—^nas.

^ Loc. cit.

^ Mem. Ac. E. Torino, ser. 2, vol. xss\i. p. 364 (1884).

* Loc. cit.

i
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Suborder X. COLUMBM.

.Sehtzognathous birds, usually with tho angle of the mandible
truncated, and the delto-pectoral crest of the humerus always
produced into a sharp point, opposite to which is tho surface for the
attachment of the pectoralis minor. In aU the species capable of
strong liight the legs are very short.

Typically the tarso-mctatarsus, which is usually short, has a Ion-
and deep depression on the inner side of the talon for the flexor
hallucis; the talon is large, with a prominent inner crest, and one
closed tube 'for the flexor tendons; the distal trochlear are short
widely separated, and frequently form only a very slight curve, the
second trochlea being oblique, inclined to the inner side, and
e.x ending much lower than the fourth (fig. 31); the facet for the
hallux IS large and distinct.

The tibio-tarsus is short and stout, with no intercondylar tuber-
osity near the extensor bridge, the inner condyle much lar-er and
more prominent than the outer, and a smaU cnemial crest.

The femur is nearly straight.

The furcula is U-shaped. The coracoid is very long, with an
enlarged sternal extremity, in which the articular surface extends
on to the ventral aspect

; the triangular hyosternal process is very
low; he inner border is rounded; and the subclavicular process
small, high up, and recurved towards the head of the bone, with no
foramen at its base.

The humerus (fig. 30) is characterized by its straight external
border the triangular and pointed delto-pectoral crest, the elongated
tacet for the pectoralis minor on the dorsal surface of the bone
opposite the point of the delto-pectoral crest, and the presence of a
minute tuberosity on the radial border of the bone representin<^ the
ectepicondjlar process of the Gad». There is no distinct subtro-
chanteric tossa, so that the foramen opens on the sm-face of the bone •

the outer portion of the coraco-humeral groove is distinct, and the
surface tor the brachialis anticus large.

The uhia is much like that of the Gallinrc, but is less curved with
a crest-hke projection of the margin of the radial cup. The mcta
carpus, although having the same outer curvature of the smaller bar
as m the Gallin*, is distinguished by the absence of the inter
metacarpal process, which rises from the larger bar in the latter.

' Wanting in I'hroclidcB.
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Family COLUMBID^.

The type family. There is uo production of the angle of the

mandible ; the cranial rostrum is not deeply hooked at the ex-

tremity ; aud most of the species are capable of strong flight, the

sternum having a very prominent carina, and the coracoidal grooves

deep and approximated in the middle line.

This family is taken to include all the existing Pigeons with the

exception of Diclunculus.

Genus COLUMBA, Linn.'

The type genus. In the case of extinct species this term must be

used in a wider sense than in recent zoology.

CTotumba libia, Gmelin ^

Hah. Europe.

A. 73 a. The right metacarpus ; from the peat of Newport, Mon-

mouthshire. This specimen agrees in every respect with

the corresponding bone of a recent skeleton in the

Museum, Presented by J, E. Lee, Esq., 1885.

2112A^. A series of associated bones belonging to a slightly immature

individual of this or an allied species ; from the Pleistocene

of Neschers, France. The specimens include the hinder

portion of the cranium, the pelvis and sacrum, the left

humerus, a radius, both femora, the right tibio-tarsus, and

the right tarso-metatarsus.

Croizet Collection. Pwchased, 1848.

Columba melitensis, Lydekker, n. sp.

Founded upon the coracoid, which is somewhat larger than that

of C. livia, and differs by the smaller and narrower head, and the

more slender proximal part of the shaft ; the anterior border of the

glenoid cavity forming a longer and sharper ridge, separated by a

much deeper groove from the anterior face of the shaft.

Hub. Malta.

1 Syst. Nat. ed. 12, vol. i. p. 282 (1760).

2 Syst. Nat. vol. i. p. 769 (1788).
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A. 212. The left coracoid ; from the Pleistocene deposits of Malta.
{F'uj.) The type (fig. 29). The characteristic Columbine features

arc well shown in the process descending from the head
and nearly meeting the large subclavicular process, which
has no perforation at its base.

Preseated by Admiral Spratt, C.B.

Fig. 29.

Columha melitensis.—^Dorsal and Tentral aspects of left coracoid. }.

Columba calcaria, Milne-Edwards i.

Known by the humerus, which is considerably smaller than that of Ticriur
comniMiis.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

Genus TURTUR, Selby*.

The tarso-metatarsus is relatively longer and more slender than

in Columha.

Curttit: commum'jf, Selby ^.

Syn. Columha turtur, Linn.^

Hah. PaliEarctic region.

A. 209. The right tarso-metatarsus, wanting the inner trochlea
;

from a Pleistocene cavern-deposit at Mentone, This

specimen, which has a length of 0,030, is slightly longer

' Oiscaux Fossiles de la France, vol. ii. p. 292 (1869-71).

^ Naturalist'.s Library—Ornithology, vol. v. p. 169 (1835).

3 Ibid. p. 153.

* Syst. Nat. ed. 12, vol. i. p. 281 (1766).
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and considerably narrower than the corresponding bono

of Colnmha cenas. The talon, with its characteristic

channels, is entire.

Presented hy Professor T. Pupert Jones, 18S8.

A. 209 a. An iraperfecfc left metacarpus probably referable to this

species ; from the same deposits.

PresenU'd htj Prof. T. B. Jones.

Genus CARPOPHAGA, Selby \

Includes species of large sizo.

Cavpopljaga noOrt-^calantiire (Gmclin %
»Syn. Colnmha 7iov(e-scelrmdM, Cxmelin^.

The largest species.

Hah. New Zealand.

The foUoiuing specimens were ohtained from the superficial deposits of

Wainffonrjoro, North Island, which contain remains of Dinorni-

thidse, and luere purchased from Walter Mantelf, Esq., about

1855.

32120. The rostral portion of the cranium.

32120 a. Two specimens of the anterior extremity of the sternum.

The less imperfect example shows the great development

of the intracoracoidal process characteristic of the genus.

32248. The right humerus. This specimen (fig. 30) has a length of

(^Firj.) 0,072 ; it differs from the smaller humerus of C. cvnea by

the absence of a distinct perforation in the subtrochanteric

fossa.

32240. The left humerus. Rather smaller than the preceding

specimen.

32245 p. The left humerus, wanting the distal extremity, and with

the delto-pectoral crest imperfect,

32103. The imperfect proximal extremity of the left humerus.

^ Naturalist's Library—Ornithology, vol. v. p. 11:2 (1835).
* Syst. Nat. vol. i. p. 773 (1788).— Columha.

^ Loc. cit.
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32245 1. The left femur, wanting the proximal extremity, and

with the entocondjlc imperfect.

FiK. 30.

Carpophaganovte-zealandicB.—Palmar and dorsal aspects of the right humerus;

from the superficial deposits of New Zealand. %. «, radial condyle
;

h, ulnar do. ; c, surface for brachialis auricus ; e, head : /, facet for

pectoralis minor.

Tlie hcality of the foUowbuj specimen is unknoiun ; its colour indicates

that it was not obtained from the same deposits as the preccdimj

examples.

A. 165. The imperfect right humerus. The delto-pectoral crest is

broken off. Presented Inj Sir li. Owen, K.C.B.

Family DIDID/E.

Includes very large and massively built forms, agreeing with the

Colwnhidce in the truncation of the angle of the mandible, but with

the extremity of the cranial rostrum strongly hooked. Thej' are

totally incapable of flight, the wing-bones being small, the carina

of the sternum aborted, and the coracoidal grooves shallow and

separated from one another.

Genus PEZOPHAPS, Strickland and Melville '.

Skull with a moderate rostrum, slightly hooked, and the nasal

and maxillary processes of the premaxilla) diverging anteriorly

;

' The Dodo and its Kindred, p. 4G (1848).
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the frontal region flat, with but little cancellous tissue. Coracoid

stout. Manus armed with an ossified tubcrosit)'. Neck and feet

long. Delto-pectoral crest of humerus aborted.

This genus connects Didiis with the Columhidce. The male is

much larger than the female.

Pezophaps solitaria (Gmelin ').

Syn. Dklus soh'farius, Gmelin".

Didus nazarenus, Bartlett '.

The type and only described species. For full description see

A. and E. Newton, ' Phil. Trans.' 1869, p. 327 et seq.

Hub. Kodriguez.

Thefolloiving specimens were obUtined from Cavern-deposits,

Rodriguez (^Transit of Venus Expedition).

A. 133. The left humerus, with the two extremities imperfect.

A. 133 a. The proximal half of the right humerus.

A. 133 a'. The right tibio-tarsus of a male.

A. 133 a". The distal extremity of the right tarso-metatarsus of a

female.

A. 133 a'". The left tarso-metatarsus of a male.

A. 133 b. The third cervical vertebra.

A. 133 C. A middle cervical vertebra.

A. 133 d. An imperfect later cervical vertebrae.

A. 133 e. The right coracoid. •

Genus DIDUS, Linn.*

The type genus. SkuU with a very large and deeply hooked

rostrum, and the nasal and maxillary processes of the premaxillas

converging anteriorly ; the front region inflated into a sub-conical

prominence of cancellous tissue. Neck and feet shorter than in

the preceding genus. Delto-pectoral crest of humerus distinct.

' Syst. Nat. vol. i. p. 728 (1788).—i)i*«s.

2 Loc. cit.

3 Proc. Zool. Soc. 1865, p. 199.

* Syst. Nat. ed. 12, vol. i. p. 267 (1766).
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Didus ineptus* Liiia.'

The type and only described species.

Hah. Mauritius.

Tlie following specimetis tvere obtained from superjlcial deposits, and,

unless the contrary in stated, were found at Plaisance, Grand

Puet, and were presented by J. E. Lee, Esq., 1885.

A. 72. The mandible, wanting the left ramus. The deep pit in the

glenoid cavity characteristic of the Columbae is very

conspicuous.

A. 72 a. The articular element of the right ramus of the mandible.

A. 72 b. The imperfect anterior half of the sternum, showing the

coracoidal grooves.

A. 72 c. The imperfect posterior portion of the sternum.

A. 72 d. The imperfect pelvis and sacrum. In all essential

features this part of the skeleton agrees with the

Columbidce.

A. 72 e. The right femur. The cribriform perforations in the

popliteal depression and the corresponding anterior surface

of the bone, characteristic of the genus, are very distinct.

A. 72 f. The right femur, with the extremities imperfect.

41990. The right femur; locality unknown. This specimen is

somewhat larger than the preceding examples.

Transferred from the Zoological Department, 1870.

A. 72 g. The right tibio-tarsus.

A. 72 h. The left tibio-tarsus, with the proximal extremity im-

perfect.

41991. The left tibio-tarsus of a considerably smaller individual;

locality unknown.

Transferred from the Zoological Department, 1870.

A. 72 i. The right tarso-metatarsus.

A. 72 j. The left tarso-metatarsus. Figured in woodcut lig. 21.

1 Syst. Nat. ed. 12, vol. i. p. 267 (1766).
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Bidiis inephis.—Anterior aspect of the left tarso-metatarsus

superficial deposits of Mauritius. -J.

from the

A. 70. The right ulna ; locality unknown. The great development

of the ridge forming the outer boundarj' of the surface for

the insertion of the brachialis anticus is remarkable in a

bird incapable of flight. Presented hij Sir R. Owen, K.C.B.

Family PTEROCLID^.

The angle of the mandible is produced into a strongly upcurved process, as

in the Gallinse. The tarso-metatarsus differs from that of the Cohimbidce by its

extreme shortness, the presence of only a single point of attachment for the

tibialis anticus, tho lesser depth of the depression for the flexor hallucis, the

absence of a complete tube in the talon, and the lesser inward extension of the

second trochlea ; wliile the hallux is very small.

Genus PTEROCLES, Temminck'.

The type genus.

Pterocles septiltus, Milne-Edwards -.

Known by the tarso-metatarsus, which approaches that of P. alvhafa, but is

somewhat larger, with stouter extremities.

Hah. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

1 Hist. Nat. d. Pigeons et Galliu. vol. iii. p. 712 (1815).

* Oiseaux Fossiles de la France, vol. ii. p. 294 (1869-71).
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Suborder XI. GALLINJE.

Short-billed schizogiiathous birds, in which tho angle of the
mandible is produced and recurved ; the coracoid has no subclavicular

process, the short delto-pectoral crest of the humerus is incurved

the talon of the tarso-metatarsus has a single tube, and the hallux

is present.

The bones of the hind limbs are usually of medium length, and
the wings are very short.

The tarso-metatarsus is more or less flattened from front to back

•with the third trochlea much more prominent than either of the

others ; it resembles that of the Fulicaria\ although generally dis-

tinguished by the greater development of the inner muscular ridge

on the posterior aspect, and always by the presence on the inner

side of the talon of a short and often deep depression for the flexor

hallucis ; the talon has one complete tube ; and the second trochlea

is usually slightly shorter than the fourth, and is not produced

towards the inner side. In the males of certain species the tarso-

metatarsus has a conical spur (occasionally double) on its inner

border. The phalangeals are of medium length.

The tibio-tarsus is relatively stout, and considerably longer than

the tarso-metatarsus ; the distal extremity is not inflected ; the two
condyles are nearly equal in size ; and the extensor bridge is oblique

and has no intercondylar tubercle.

The femur is characterized by its length and forward curvature,

by the distinct popliteal depression, by the junction of the anterior

intermuscular ridge with the great trochanter, and by the outer

condyle being lower than the inner.

The furcula is Y-shaped, with a well-developed hypocladium.

The coracoid is long, narrow, nearly straight, and usually thick
;

there is no distinct subclavicular process and no foramen, and the

sternal facet is long and arched.

The humerus is short and stout, with a double lateral curvature, of

which the upper and inner concavity is the larger ; the head is laro-e

with no distinct coraco-humeral groove ; the delto-pectoral crest is

short and low, with its summit reflected towards the inner side : the

facet for the pectoralis minor is situated on the angle formed by
the junction of the delto-pectoral crest with the shaft ; the subtro-

chanteric foramen is large, and generally opens on the surface of the

bone ; the distal condyles are prominent, and there is no ectepi-

condylar process or tubercle.

e2
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The ulna, which is frequently shorter than the humerus, is much

curved, with a flattened inner face, a laterally compressed proximal

extremitj', a small and narrow but well developed surface for the

brachialis anticus, and a much enlarged distal extremity.

The metacarpus is cliaractcrized by the great outward curvature

of the smaller bar, which is attached to the larger one only by its

extremities ; except in Numida and the Cracldce there is a lamellar

intermetacarpal process arising from the proximal end of the larger

bar and reaching to the edge of the smaller one.

Family TETRAONID^.

Among other features, the members of this family are character-

ized by the absence of any spur on the tarso-metatarsus of the

males. This bone is very short, with the distal trochlea) widely

separated, the third trochlea being inclined somewhat outwardly,

and the second very short.

Genus TETRAO, Linn.'

The type genus. The tibio-tarsus has a slender shaft and small

distal condyles, of which the inner one is generally slightly oblique ;

the intercondylar gorge is narrow, and the extensor bridge short

and oblique. The tarso-metatarsus is short and stout. In the

humerus the head is moderately elevated above the inner tuberosity
;

the subtrochanteric foramen is not very large, and opens on the

general surface of the bone ; and the depression for the brachialis

anticus is large and very shallow, with its inner border approximated

to the iuner side of the shaft. The coracoid is long and narrow,

with a prominent and inflected head, and the hyosternal process

thick and solid.

Cctrao tctvi)f, Linn.^

C!onsiderablv smaller than the next species, although larger than

either of the species of Lagoims. The middle of the distal extremity

of the coracoid is thickened, so that the sternal surface is chevron-

shaped.

Hah, Europe.

1 Syst. Nat. eel. 1l', vol. i. p. 273 (1766).

^ Ibid. p. 274.



A. 48.

A. 73.

TETRAONIDiE. iqo

The right femur, with the extremities somewhat imperfect •

from the Pleistocene of Kent's Hole Cavern, Torcmay'
Devonshire. This specimen, of which the length is u OSo'
accords precisely with the corresponding bone of a recent
skeleton. Presented hij Lord IMdon, 1883.

A left humerus apparently referable to a female of this
species

;
from the peat of Jfewport, Monmouthshire. This

specimen is somewhat smaller than the humerus of a
recent (? male) skeleton in the Museum, hut exhibits the
characteristic features of the head, subtrochanteric fora-
men, and impression of the brachialis anticus, whereby it
IS distinguished from Lacjopus. The head has been some-
what abraded, and the upper part of the radial condyle is
wanting. Presented by J. E. Lee, Esq., 1885.

Crtrao urosallusi, Linn.'

The largest species. The middle of the distal extremity of the

-Hab. Europe.

18239. A left coracoid apparently referable to a young individual
of this species

;
from the Forest-bed (?) of Ostend, Norfolk

This specimen is slightly smaller than the corresponding
bone of y. tetrir, from which it is at once distingxiishel
by the form of the sternal surface. The absence of ex-
pansion of the hyosternal process and posterior border
distinguishes it from Lar^ojn,s. The form and position of
the antenor facet for the furcula is precisely the same asm adult bones. Green Collection. Purchased, 1843.

Genus LAGOPUS, Erisson \
The head of the humerus is more elevated than in Tetrao, thesubtrochanteric foramen is large and does not open on to the

^:^^^'' ''
?:

"^-^^.^^'^^^ depression for'the brachialant cus 1. narrow and deep, with a curved inner border. The coracoKl^is distinguished by the great proaucMon of us hyosternal

' Syst. Nat. ed. 12, vol. i. p. 273 (1766;.
= Oniithologie, vol. i. p. 181 (17G0).
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HjigopuS albu£i (Gmeliu').

Syn. Tetrao albus, Gmelin ^.

Tetrao saliceti, Temminck ^.

Somewhat larger than the next species, the humerus having an

average length of 0,061, and the coracoid of 0,0437. The coraeoid

may be distinguished from that of the latter by the larger proximal

extremity, and the deeper and more defined groove for the pectoralis

minor situated on the inner surface of the proximal end of the shaft.

The closely allied L. scoifVitsusually attains still larger dimensions.

Hah. Europe, N. Asia, and North America.

The folloiving specimens were obtained from the Pleistocene of the

Cavern of Bruniquel, near Montauhan {Tarn-et-Garonne),

France ; and were purchased in 1864.

38374. The right coracoid, with the proximal extremity and hyo-

sternal angle imperfect. Resembles the specimen figured

by Milne-Edwards in his ' Oiseaux Eossiles de la Prance,'

pi. cxxxiii. figs. 14, 15 ; and shows the characteristic

depth of the groove for the pectoralis minor.

38376. Three specimens of the metacarpus, probably referable to

this species.

Of the undermentioned specimens some are probahly referable to

the present, and, others to the next species.

38377. Six specimens of the furcula, mostly imperfect.

38368. The sacrum and part of the pelvis.

38369. The sacrum, with a fragment of the pelvis.

38370. The sacrum, with a larger fragment of the pelvis.

38371-2. Two nearly similar specimens.

iLagopu^ mutuiS (irontin *),

Syn. Tetrao midtis, Montin '

Tetrao lagopus, Linn.'^

The humerus has an average length of 0,054, and the coracoid

of 0,0307.

Hab. Northern, and mountains of Southern Europe.

1 Syst. Nat. vol. i. p. 57. {\18S).— Tetrao. ^ Loc. cit.

2 Hist. Nat. d. Pigeons et Gallin. vol. iii. p. 208 (1815).

* Physiograph. Salskapets Handl. p. 155 (1776).— Tetrao.

* Loc. cit.

* Syst. Nat. ed. 12, vol. i. p. 274 (1766).
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The following specimens were obtained from tJie Pleistocene of the

Cavern of Bruniquel, near Montauhan (Tarn-et-Garonne),

France ; and were purchased in 1864.

38375. The right coracoid, with the hyosteriial angle imperfect.

Shows the shallow and ill-defined groove for the pectoralis

minor.

38372 a. The right humerus. Accords with the specimen from a

French cavern figured hy Milne-Edwards in his ' Oiseaux

Fossiles de la Prance,' pi. cxxxiv. figs. 10, 11.

39348. The left humerus, with the proximal extremity imperfect.

39348 a. The right humerus, wanting the distal portion, and with

the proximal extremity imperfect.

38376 a. Three specimens of the metacarpus probably referable to

this species.

38373. A left femur belonging either to a male of the present or to

a female of the preceding species. The length is 0,057.

Family PHASIANID^.

The tarso-metatarsus is much larger than in the Tetraonidce^ and

in males is usually provided with one or two spurs.

Pig-. 32.

Francolinus picfiis.—Anterior and posterior aspects of the left tarso-metatarsua

of a female ; from the cavern-deposits of Madras. \. (From the ' Palaeon-

tologia Indica.')
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Genus FRArJCOLINUS, Stephens '.

The tarso-motatarsus (fig. 32) is moderately short, with the inner

ridge on the posterior surface slightly developed. The males have

one or occasionally two spurs.

JFrautolimiS pictuS (Jardine & Selby -).

Syn. PercUx picta, Jardine & Selby ^.

Hab. India.

A. 91. The right tarso-metatarsus of a female ; from the Pleistocene

cavern-deposits of the Karnul district, Madras. Similar to

the specimen figured in the accompanying woodcut. Other

specimens from the same deposits are described and figured

by the writer in the ' Palaeontologia Indica,' ser.lO, vol. i.

pp. 52-53. Presented by the Director of the Geological

Survey of India, 1885.

Genus COTURIVIX, Bonnaterre *.

In the short tarso-metatarsus there is no inner ridge on the

posterior surface, and the second trochlea is very short, not reaching

to the base of the third. The males have no spur.

Coturnf)f nobaj-^talantlu.', Quoy & Gaimard'.

The tarso-metatarsus is shorter and thicker than in C, communis.

Hah. New Zealand.

33239. The right tarso-metatarsus ; from the superficial deposits of

Waingongoro, North Island.

Walter Mantell Collection. Purchased, about 1855.

Genus PAL.ffiORTYX, Milne-Edwards I

Includes Partridge-like birds, of which the type species has a

longer and less curved rostrum than in existing genera. The pro-

portions of the hind limb approximate to those of Perdix, but the

femur is relatively shorter. The tarso-metatarsus has no spur, its

1 In Shaw's General Zoology, vol. xi. pt. 2, p. 316 (1819).
^ Illustrations of Ornithology, vol, i. pi. 1 (1825).

—

Perdix.
3 Loc. cit.

* Tabl. Encycl. Method, vol. i. p. 216 (1790).
" Voyage de I'Astr.—Zool. vol. i. p. 242 (1830).
" Oiseaux Fossiles de la France, vol. ii. p. 217 (1869-71).
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posterior surface docs not present the prominent external ridge

found in Perdix, and the shaft is flattened from before backwards.

In the type species the humerus is of the slender form found in

CoUiniLv ; and, at least in several species, this bone has a deep

tricipital fossa, which is but faintly developed in Penlix and

Francolimts.

Palaeortyx hoffmanni (Gervais ').

Syn. Tringa hoffmanni, Gervais '^.

The type species. Characterized by the extreme length and straightness of

the cranial rostrum. Smaller than Francolinus pondiccrianus, the length of the

humerus being 0,039.

Hab. Europe (France).

From the Upper Eocene (Lower Oligocene) of Montmartre.

Palaeortyx blanchardi, Milne-Edwards ^

The cranial rostrum is shorter, stouter, and more curved than in

the type ; the whole build is more massive, and the dimensions

equal to FrancoUnus pondicerianus, the length of the humerus being

0,047.

Hab. Europe (France).

A. 145. Slab of gypsum showing the dorsal aspect of the imper-

fect right humerus ; from the Upiier Eocene (Lower Oligo-

cene) of Montmartre. The greater part of the dorsal side

of the shaft is broken away. The specimen accords with

the humeri figured by Milne-Edwards in his ' Oiseaux

Eossiles de la Prance," pi. cxxvi. figs. 3, 4. No history.

Palaeortyx gallica, Milne-Edwards \

Of somewhat larger size than the type species, the length of the

humerus being 0,042, and that of the ulna 0,043.

If(d). Europe (Erance).

Typically from the Lower Miocene (Upper Oligocene) of AUier.

A. 137. A right coracoid, imperfect distally, which would agree

{Fiy.) approximately in relative size with the humerus of this

species ; from the Phosphorites of Caylux (Tarn-et-

Garonne). Figured in woodcut 33.

Purchased, 1884.

1 Zool. et Pal. Fran9aises, 1st ed. vol. i. p. 229 {1852).— Trhiffa.
^ Loc. cif.

' Oiseaux Fossiles de la France, vol. ii. p. 223 (1869-71).
• Ibid. p. 230.



138 CAEINAT^.

Fig. 33.

(?) Palceortyx (/alUca.—The right coracoid ; from the Quercy Phosphorites. }.

Palaeortyx brevipes, Milue-Edwards '.

Considerably smaller than the preceding species, the length of the humerus

being 0,0357, and that of the ulna 0,39.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

Palaeortyx cayliixensis, Lydekker (n. sp.).

Smaller than the preceding, the length of the ulna being 0,032.

Hub. Europe (Prance).

A. 137 a. The right and left ulnae ; from the Phosphorites of Caylux

(Tarn-et-Garonne). The types. Purchased, 1884.

A. 137 b. A slightly larger right ulna, wanting the distal extremity

and belonging to this or an allied species ; from Caylux.

Purchased, 1884.

Palaeortyx (?), sp.

The undermentioned specimen indicates a species of larger size

than either of the preceding, but smaller than the following one.

Hab. Europe (Prance).

A. 137 C. The right metacarpus, wanting the smaller bar ; from the

Phosphorites of Caylux (Tarn-et-Garonne). Length 0,026.

Purchased, 1884.

' Oiseaus Fossiles de la France, toI. ii. p. 235 (1869-71).

i
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Palaeortyx edv^ardsi, Deperet ^

A species of the size of Ferdix garnhia, distinguisbed from P. gaUica and

P. hrevipcs by its superior size, and from tbe latter by its longer tricipital fossa.

Hah. Europe (France).

From tbe lliddle Miocene of Grive-St.-Alban.

Palaeortyx (?) phasianoides, Milne-Edwards -.

Founded upon a scapula and imjaerfect bumerus, which indicate a bird as

large as a small Pheasant, provisionally relerred to this genus.

Hub. Europe (France).

From tbe Lower Miocene (Upper Oligocene) of AUier.

Genus PALiEOPERDIX, Milne-Edwards^.

Im])erfectly known. Distinguished from Talaoriijx by tbe less flattened

tarso-metatarsus, in which the talon is inclined outwards, and tbe external

posterior groove less distinct.

Palaeoperdix longipes, Milne-Edwards *.

Tbe type species. Larger than Perdix cincrca.

Hah. Europe (France).

From tbe Middle Miocene of Sansan (Gers).

Palaeoperdix prisca, Milne-Edwards '.

Slightly smaller than Ferdix cincrea.

Hah. Europe (France).

From tbe Middle Miocene of Sansan (Gers).

Palaeoperdix (?) sansaniensis, Milne-Edwards".

Founded upon an imperfect tibio-tarsus wliich indicates a smaller species

than tbe tarso-metatarsus upon which tbe preceding form is based.

Hah. Europe (France).

From tbe Middle Miocene of Sansan (Gers).

Genus TAOPERDIX, Milne-Edwards L

Founded upon the crushed skeleton of a bird of the approximate size of

Ferdix grisca, but distinguisbed from that genus by the relatively longer wings

and the form of tbe sternum and pelvis. The structure of the two latter sug-

gests affinity with 2\u7nida and Mekagris.

' Arch. Mus. Lyon, vol. iv. p. 285 (1887).

^ Oiseaux Fossiles de la France, vol. ii. p. 237 (1869-71).
3 Ihid. p. 245. » Loc. cit. ' Ihid. p. 246.

« Ihid. p. 249. T Ibid. p. 225.
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Taoperdix pessieti (Gervais ').

Syn. Tctrao {"i) pessieti, Gervais-.

The type and only species.

Hah. Europe (France).

From the Eocene of Armissan (Aude).

Genus PHASIANUS, Brisson \

The tarso-metatarsus is very similar to that of GaUus (infra), but

is less flattened from front to back, with a slightly smaller talon,

which has no ligamcntal groove on the outer side of the external

ridge ; in the males the spur is less long and slender. The tibio-

tarsus is stout, with its anterior surface rounded above and flattened

below ; the distal extremity is narrow with large condyles, a narrow

but deep intercondylar gorge, and a long and transverse bridge over

the extensor groove, the upper part of the latter being shallow.

Phasianus (?), sp.

The undermentioned specimen indicates a bird slightly larger

than P. colcliicus, and agrees with Phasianus, as distinguished from

Gallus, in the short and rounded intermetacarpal process.

30517 e. The imperfect left metacarpus ; from the cavern-deposits

of the Lahn Valley, Central Germany.

Hastings Collection. Purchased, 1855.

Phasianus archiaci, Gaudry ^.

Known by the tarso-metatarsus, which agrees in size with the corresponding

bone of P. colchicus.

Hab. Europe (Greece).

From the Lower PHocene of Pikermi (Attica).

Phasianus altus, Milne-Edwards \

Described upon the evidence of the imperfect tarso-metatarsus

and tibio-tarsus, which indicate a species of the size of Tetrao uro-

gallus.

Hah. Europe (France and Switzerland).

1 Comptes Eendus, vol. liv. p. 896 {\^Q,\).— Tetrao.

2 Loc. cit.

3 Ornithologie, vol. i. p. 262 (1760).

* Comptes Rendus, vol. liv. p. 502 (1861). See also ' Animaux Fossiles et

Geologie de I'Attique,' p. 309.

' Oiseaux Fossiles de la France, vol. ii. p. 239 (1869-71).
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Typicidly from the Middle Miocene of Sansan (Gers), but also

recorded by Dejjeret from the corresponding beds of Grive-

St.-^Vlban.

40132. Fragment of rock showing a left tibio-tarsus, a])parently

{Fig.) referable to this species ; from the Upper Miocene of

(Eningen, Switzerland. The greater part of the shaft is

crushed flat, and part of the posterior distal trochlea is

broken away. The length of the entire bone is 0,164.

The comparative shortness of the specimen, the small size

of the distal extremity, and the narrow intercondylar

gorge (fig. 34) at once serve to distinguish this bone from

Fig. 34.

Phasiamis alius.— Distal extremity of the left tibio-tarsus; from the

Upper Miocene of CEningen. \.

Pavo. From Tetrao it is distinguished by the deeper

intercondylar gorge, and the greater length and horizontal

position of the extensor bridge, which is crushed down upon

the shaft. The specimen cannot be distinguished from

the type tibio-tarsus figured by Milne-Edwards in the

work cited. Van Breda Collection. Purchased, 1S71.

Phasianus medius, Milne-Edwards ^

Known by the distal part of the tarso-metatarsiis, which is smaller than that

of P. archiaci.

Hab. Europe (France).

From the Middle Miocene of Sansan (Gers).

Phasianus desnoyersi, Milne-Edwards -.

Founded upon a metacarpus which indicates a species intermediate in size

between the two preceding.

Hah. Europe (France).

From the Miocene of the Orleannais.

' Oiseaus Fossik-s de la France, vol. ii. p. 242 (18G9-71). " Ibid. p. 243.



142 CARTN-ATJ!;.

Genus GALIjUS, Brisson '.

Thu tarso-metatarsns is comparatively long, considerably flattened

from back to front, with the inner ridge on the posterior surface

moderately developed ; there is a long spur in the male.

Gallus, sp. a.

The following specimen agrees in size with the coi'responding bone

of G. sonnerati.

Hah. New Zealand.

32114. The left tarso-metatarsus ; from the superficial deposits of

Waingongoro, North Island, New Zealand. This specimen

belonged to a female, and has a length of 0,081.

Walter Mantell Collection. Purchased, about 1855,

Gallus, sp. h.

Most of the undermentioned specimens indicate a species of

somewhat smaller size than average-sized races of O. dom^stica.

They probably belong to the same species as the one recorded by

Meyer from the caverns of the Lahn Valley '.

Hab. Europe.

30517. Fifteen imperfect bones ; from the cavern-deposits of the

Lahn Valley, Central Germany. These comprise three

imperfect coracoids ; two specimens of the imperfect distal

extremity of the left humerus ;
a left ulna, wanting the

distal extremity ; the proximal extremities of the right and

left ulnas ; the distal portions of the right and left ulnae
;

three fragments of the radius ; the imperfect proximal half

of the left metacarpus ; and the distal extremity of the

left tarso-metatarsus. The specimens indicate individuals

of different dimensions ; the metacarpus being relatively

larger than the humeri.

Hastiiif/s Collection. Purchased, 1855.

Gallus bravardi, Gervais *.

Known by part of a tarso-metatarsus, of which it ib said " la taille etait inter-

m^diaire a celle du paon et du coq ordinaire."

Hah. Europe (France).

From the Upper Pliocene of Ardes, near Issoire (Puy-de-D6rae).

1 Ornithologie, vol. i. p. 166 (1760).

'' See Milne-Edwards, ' Oiseaus Fossiles de la France,' vol. ii. p. 254.

3 Mem. Ac. Montpellier, vol. i. p. 220 (1850).
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Gallus aesculapii, Gandry ^

Founded upon the tarso-metatarsus of a male, which is somewliat larger than

that of G. sonnerati.

Hah. Europe (Greece).

From the Lower Pliocene of Pikermi (Attica).

Family MEGAPODIID^.

All the larger Australian Galiina3 belong to this family.

Genus TALEGALLA, Lesson \

Calcgalla latijamt, Gray\

Syn. Alectura lathami, Gray ^.

The undermentioned specimen is provisionally referred to this,

the largest existing species.

Ilah. Australia.

43879. The left coracoid, wanting the two extremities ; from the

Pleistocene cavern-deposits of the Wellington Valley, New
South Wales. This specimen, which undoubtedly belongs

to a Gallinaceous bird, agrees in all essential characters

with the coracoid of a smaller individual in the Museum,

and may be safely referred to the present genus.

Presented by the Trustees of the Australian Museum, 1870.

Suborder XII. FULICARIyE.

Schizognathous birds, in which the angle of the mandible is trun-

cated, the coracoid has a large subclavicular process, and the delto-

pectoral crest and facet for the pectoralis minor in the humerus are

normal.

The hind limbs are comparatively long, and the wings very short

and feeble.

The tarso-metatarsus, as in most Gallinae, has the external tibial

cup on a lower level than the internal one ; the second trochlea is

shorter than the fourth ; the talon is complex but variable ; the

' Comptes Eendus, toI. liv. p. 504 (1861). See also 'Animaux Fossilea et

Geologie de I'Attique.' p. 312.

- Zool. Voy. Coquille, vol. i. p. 71.5 (1826).

—

Tallegallus.

" Zool. Miscell. no. 1, p. 3 (1831).

—

Alectura. * Loc. cit.
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length is generally greater than in the Gallina? ; there are two

tubercles for the tibialis anticus ; and the groove for the extensor

communis frequently has a bony bridge in the adult. The phalan-

geals are more or less elongated.

The tibio-tarsus is very similar to that of the Gallinte, although

generally larger ; but may be distinguished by the external condyle

(of which the anterior face is flattened) being much larger than the

internal one ; the distal extremity (as in Falica) may be inflected '.

The femur differs from that of the Gallinae by the smaller size of

the great trochanter, the longer and more nearly horizontal neck,

and the absence of a po[)liteal depression.

The furcula is imperfectly U-shaped. The coracoid is of moderate

length, with a large recurved subclavicular process, at the base of

which is a foramen ; the sternal facet is but little expanded, aud

only slightly oblique ; while the hyosternal process is low aud tri-

angular.

The humerus is small and slender, with a low delto-pectoral

crest, at the summit of which the peetoralis minor is inserted in the

usual manner ; the head is bordered inferiorly by a coraco-humeral

groove, and the shallow subtrochanteric fossa has no pneumatic

foramen ; there is no ectepicondylar process ; the condyles are

small ; and the surface for the brachialis anticus extends close up

to the inner border of the bone.

The ulna is short, much curved, and usually thick, with a large

proximal extremity. The metacarpus has an arcuated smaller bar

as in the Gallinge, but there is no intermetacarpal process.

Family RALLIDtE.
Includes all the members of the suborder.

Genus RALLUS, Brisson".

The type genus. For pala3ontological purposes the term must be

used in a wide sense so as to include Aramides, Porzana, and Crex.

Rallus dispar, Milne-Edwards ^.

Founded upon a tarso-metatarsus which is nearly of the same size as that of

R. aquaticus, and has a similar elongated form, but approximates to Gallinula

in the depth of the intercondylar gorge.

Hab. Europe (France).

From the Middle Miocene of Sausan (Gers).

1 The tibio-tarsus of Fulica is relatively longer and more slender than in the

Anseres.

- Ornithologie, vol. v. p. 151 (1760).

3 Oiseaux Fossiles de la France, vol. i. p. 155 (1807-68).
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Rallus beaumonti, Milne-Edwards '.

Apparently allied to C're.v prafciisis, but with longer toes and a larger and
stouter Inimerus^the former chai-acter allying the species to Gallintda.

Hah. Europe (France).

From the Middle Miocene of Sansau (Gars).

Rallus major, Milne-Edwards -.

Known by the Inunerus. which indicates a species nearly as large as Fulica

atra.

Hah. Europe (France).

From the Middle Miocene of Sansan (Gers).

Rallus, sp.

Known by the imperfect tarso-metatarsus, -which is rather larger

than that of R. porzanoides.

Hah. Europe (Germanj^).

21493 d. The distal half of the right tarso-metatarsus ; from the

Lower Miocene (Upper Ohgocene) of Weissenau, near

Majeiice. This specimen very closely resembles the corre-

sponding and somewhat larger bone of the existing B.

celehensis, showing the same wide groove on the anterior

surface. Purchased, 1847.

Rallus porzanoides, Milne-Edwards ^.

Founded upon the tarso-metatai'sus, which closely resembles that of the

existing For;ana mariicita ; the humerus probably belonging to the same species

being shorter and more slender tlian in the latter.

Hob. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

Rallus christ3d, Milne-Edwards ^

A large species known by the hind limb, which is considered to approximate

to that of the American Ara7nidcg.

Hah. Europe (France).

From the Lower Miocene of Allier.

' Oiseaux Fossiles de la Prance, vol. ii. p. 152 (1869-71).
- Ibid. p. 157. ^ P'id. p. I.i0. * Ihid. p. 146.
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Ballus eximius, Milne-Edwards '.

A species with a smaller and more slender hind limb than the preceding, and

approximating still more closely to Aramides.

Hah. Europe (France).

From the Lower Miocene of AUicr.

Rallus intermedials, Milne-Edwards -.

An aberrant small species with a beak somewhat shorter than B. aqiiaticua,

and diflering by the smaller size of the wing and the small and narrow

sternum.

Hab. Europe (France). '

From the Upper Eocene (Lower Oligocene) of Montmartre.

Genus OCYDROMUS, Waglerl

As compared with the followiug extinct forms, the Hails of this

geuus arc comparatively small, without the power of flight. The

skull has the cranial box larger and narrower than in Aptornis,

with the temporal fossae less deep and the basioccipital not produced

downwards. The sternum is of moderate width, with the coracoidal

grooves extending nearly to the middle line. The tarso-metatarsus is

comparatively long, with several channels in the talon for the flexor

tendons. The terminal phalangeals of the pes are much curved.

The cervical vertebrae are comparatively long.

©cutivomuiS emit, Gray *.

The only species, now inhabiting the jS"orth Island of New Zealand.

Some of the undermentioned specimens indicate a larger individual

than the single recent skeleton of 0. australis preserved in the

Museum, and may belong to a larger species. The occurrence of

this genus in the superficial deposits of New Zealand was first

indicated by Mantell in the ' Quart. Journ. Geol. Soc' vol. vi. p. 333

(1850).

Eah. New Zealand (North Island).

The foUowimj specimens ivere obtained froin superficial deposits at

Waingongoro, North Island, and were purchased from Walter

Mantell, Esq., about 1855.

33125. The right humerus of a large individual, imperfect at the

extremities.

' Oiseaux Fossiles de la France, vol. ii. p. 149 (1869-71).
- Ibid. p. 144.
3 Nat. Syst. Amph., Saug. u. Vogel, p. 98 (1830).
' This, vol. iv. p. -238 (1862).
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32245. The distal extremity of the right femur, with the anterior

surface slightly imperfect.

32245 a. The terminal phalangeal of the third digit of the pes. The

form of this specimen agrees in every respect with that of

the corresponding bone of the recent skeleton.

Genus APTORNIS, Owen '.

Includes very large Rails allied to Ocydrohius, with abortion of the

wings and the carina of the sternum. The skull is highly convex,

with a beak of moderate depth, long slit-like nares, a very wide

brain-case, large and deep temporal fossae, and the basioccipital much
produced downwards. The cervical vertebra3 are short, with ex-

tremely complex lateral arches ; the anterior ones having the neural

surface much expanded, while in those of the middle region the

lateral arches unite beneath the centrum.

The coracoids are very narrow and may be anchylosed to the

sternum ; the latter being also narrow, without a distinct cai'ina,

and the coracoidal grooves merely occupying the antero-external

angles. The tarso-metatarsus is very short and stout, with the talon

forming one very large tube for the passage of two of the extensor

tendons. The terminal phalangeals of the toes are nearly straight.

The sternum has the extremely narrow form and long distal lateral

processes characteristic of the suborder. The quadrate is characterized

by the extremely large size of its distal articular surface.

Aptornis otidiformis, Owen*.

Syn. Dinornis otidiformis, Owen '\

The type species. Skull with the temporal fossse of median depth,

and the middle line of the supraoccipital not forming a distinct

prominence. Total length of cranium about 0,165. Length of type

tibio-tarsus 0,225. Coracoids distinct from sternum. The skull is

referred to this species as being a smaller form than A. defossor.

Hub. Xcw Zealand (North Island).

The following sjiccimens ivcre ohtained from siiperjlcud deposits

yieldimj remains of Dinornithidie.

21684. The slightly imperfect cranium ; from the menaccenite

{Fig.) beds * of Te Rangatapu, near Waingongoro, Xorth Island.

• Trans. Zool. Soc. vol. iii. p, 347 (1848).

- IbUI. p. 247 (ISii).—Dinornis. ^ Loe. eit.

' See Manteli's ' Petrifactions and their Teachings,' pp. 101, 103.

l2
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Figured by Owen in the ' Trans. Zool. Soc' vol. iii. pi. Hi.

figs. 1-7 (as Dinorms), and in his ' Extinct Birds of New
Zealand, pi. xliii. figs. 1-7 ; also figured in Mautell's ' Pe-

trifactions and their Teachings,' p. 110, figs. 2Q, 27, as

Dinornis. Mantel! Collection. Purcliased, 1838.

21685. The imperfect occipital region of the cranium ; from the

same locality. This specimen agrees in all respects with

the preceding one. Mantell Collection.

21690. The imperfect left half of the calvarium ; from the same

locality. Mantell Collection.

21691. The slightly imperfect left quadrate ; from the same locality.

Mantell Collection.

21691 a. The left quadrate, with the distal articular surface im-

perfect ; from the same locality. Mantell Collection.

21691 b. The imperfect left quadrate ; from the same locality.

Mantell Collection,

21716. The sternum ; from Waiugongoro. Figured by Owen in

{Fig.) the ' Trans. Zool. Soc' vol. iv. pi. iv. figs. 5-8, where it

is referred to Notornis \ The left coracoidal groove is

entire. Mantell Collection.

21715. The imperfect jjelvis and sacrum ; from "Wainganui, North

{Fig.) Island. Figured by Owen in the ' Trans. Zool. Soc'

vol. vii. pi. slii. figs. 1-3, and pi. xliii. fig. 1 ; also in the

' Extinct Eirds of New Zealand,' pi. Ixxxv. figs. 1-3, and

pi. Ixxxvi. fig. 1. Mantell Collection,

21614. Fragment of the pelvis and sacrum ; from Wainganui.

{Fig.) Figured by Owen in the ' Trans. Zool. Soc' vol. vii. pi. xliii.

fig. 3, and in the 'Extinct Birds ofNew Zealand,' pi. ixxxvi.

fig. 3. Mantell Collection.

32165. Fragment of the pelvis and sacrum ; from Wainganui. The

{Fig.) fractured extremity, showing the anterior aspect of the

fourth sacral vertebra, is figured by Owen in the ' Trans.

Zool. Soc' vol. vii. pi. xliii. fig. 4, and in the ' Extinct

Birds of New Zealand,' pi. Ixxxvi. fig. 4.

Walter Mantell Collection. Purchased, about 1855.

See ' ProL'. Zool. Sou.' 1882, pp. \)7 and 089.
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21609. The left femur ; from the North Island. Figured by Owen
{Fir/.) in his ' Extinct Birds of New Zealand,' pi. Ixviii. figs. 3, 4.

The extreme length is 0,160 ; and the contour is almost

identical with that of the femur of Ocydromus.

Mantell Collection.

21610. The distal extremity and part of the shaft of the right femur

;

from Waingongoro. Mantell Collection.

21610 a. The distal portion of the right femur ; from Waingongoro.

Mantell Collection.

21611. The proximal extremity of the left tibia ; from Waingon-

goro. Mantell Collection.

21611 a. The imperfect proximal extremity of the right tibia ; from

Waingongoro. Mantell Collection.

32161. The proximal part of the right tibia ; from the North Island.

Walter Mantell Collection.

32162. The right tibio-tarsus, wanting the proximal extremity

;

from Waingongoro. This specimen, which is mentioned

by Owen in the ' Trans. Zool. Soc' vol. iii. p. 347, accords

in all respects with the type tibia figured in pi. xxv. figs.

5, 6, and pi. xxvi. figs. 5, 6, of the same volume (also in

' Extinct Birds of New Zealand,' same pis. and figs.).

Walter Mantell Collection.

21612. The imperfect distal extremity of the left tibio-tarsus; from

Waingongoro. Mantell Collection.

21613. A fibula : fi-om Waingongoro. Mantell Collection.

21608. The right tarso-metatarsus ; from Waingongoro. Figured

(jPiV/.) by Owen in his ' Extinct Birds of New Zealand,' pi. 1.

figs. 5-8. Mantell Collection.

21718. The left tarso-metatarsus ; from Waingongoro.

Mantell Collection.

21608 a. A slightly larger left tarso-metatarsus ; from Waingon-

goro. Mantell Collection.

32160. A nearly similar left tarso-metatarsus; from Waingongoro.

Walter Mantell Collection.

32160 a. A right tarso-metatarsus agreeing in size with the pre-

ceding : from Waingongoro. Walter Mantell Collection.
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21710. An imperfect left tarso-metatarsus agreeing nearly in size

•with the preceding ; from Waingongoro.

Mantell Collection.

21710 a. A slightly imperfect small left tarso-metatarsns, not im-

prohahly belonging to a female of this species ; from

Waingongoro. Mantell Collection.

21712. The left metatarsus of a young individual ; from Waingon-

goro. The divisions between the three component elements

are still visible ; the tarsal moiety having been lost.

Mantell Collection.

21731. The axis vertebra ; from Waingongoro. This bone may be

distinguished from the axis of the DinornitJdda; not only

by its much greater elongation, but also by the larger size

of the haemal spine, the more intimate connection between

the odontoid process and the centrum, and the presence of

distinct prezygapophyses. Mantell Collection,

21731 a. A similar but more imperfect axis vertebra : from the

same locality. Mantell Collection.

32089. The third cervical vertebra ; from the North Island. May

be distinguished from the third cervical of the Dinornithidce

by its greater length, wide distal expansion, single neural

spine, larger hsemal spine, and the contour of the anterior

articular surface of the centrum. In all these respects it

resembles the corresponding vertebra oiPo7'2)7iyrio, although.

relatively shorter. Walter Mantell Collection,

32092. The fourth cervical vertebra ; associated with the preceding.

The haemal spine is shorter than in the latter.

Walter Mantell Collection.

32087. The fifth cervical vertebra ; associated with the preceding.

The haemal spine has become very small.

Walter Mantell Collection.

21755. The seventh (?) cervical vertebra ; from Waingongoro. In

this part of the neck the vertebrae begin to diminish in

width, although still retaining the broad neural surface.

Mantell Collection.

21746, The eighth (?) cervical vertebra ; apparently associated with

the preceding. Mantell Collection,

32088. A similar vertebra ; from the North Island. This specimen

is nearly perfect. Walter Mantell Collection.
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30088. A middle cervical vertebrn ; from the North Island. Here

the neural surface has become constricted, and the lateral

arches have united beneath the centrum.

Walter Mantell Collection.

32077-79. Three associated middle cervical vertebrae; from the

Xorth Island. Walter Mantell Collection.

31752. A similar vertebra ; from the North Island.

Walter Mantell Collection,

21754. Two similar vcrtebrrc, one imperfect ; from the North Island,

Walter Mantell Collection,

21735. A similar vertebr;i ; from Waingongoro. Mantell Collection.

21737. Three posterior cervical vertebrae: from the North Island. In

these and the following specimens there is no union of the

lateral arches below the centrum.

Walter Mantell Collection.

21743. A similar vertebra, showing the haemal spine ; from the

North Island. Mantell Collection.

21723. An imperfect posterior cervical vertebra ; from the North

Island. The centrum has become very short and wide,

and when entire had a haemal spine ; the specimen closely

resembles the posterior cervicals of Porphyrio, but is

relatively shorter. The form of the neural arch, which

has no trace of a spine, at once distinguishes this specimen

from the cervicals of the Dinornitliidce.

Mantell Collection.

21743 a. Two anterior dorsal vertebrae ; associated with the pre-

ceding. The haemal spine arises from the anterior border

of the centrum. Mantell Collection.

21743 b. Two associated dorsal vertebrae rather later in the series

than the preceding ; from Waingongoro.

Mantell Collection.

21742. Two anterior dorsal vertebrae ; from Waingongoro.

Mantell Collection.

21727. Six associated dorsal vertebrae ; from the same locality.

Mantell Collection.

21743 C. A posterior dorsal vertebra : from the North Island. The

hicmal spine has almost disappeared. Mantell Collection.



1 52 CAEINAT.'R.

21723. Two similar vertebrae ; from "Waingongoro.

Manfell Collection.

21754. A nearly similar and apparently associated specimen; from

the same locality. Mantell Collection,

32099. A similar vertebra ; from the North Island.

Walter Mantell Collection,

32073-4. Five dorsal vertebrtc ; from the North Island,

Walter Mantell Collection.

Aptornis defossor, Owen ^

Larger than the preceding species. Skull (approximate length

0,185) with the temporal fossae very deep, and a very strongly

marked prominence on the supraoccipital above the foramen magnum.

Length of tibio-tarsus, typically, 0,285. Coracoids anchylosed to

sternum.

Hah. New Zealand (South Island).

Thefollowing specimens, which include the types, ivere obtained from

superficial deposits containing remains of Dinornithidse.

46498-50. The imperfect skull ; from a cave 14 miles from Oamaru,

(Fig.) South Island. The brain-case, which is in a damaged

condition, is separated from the beak, and the quadrates

are likewise detached. These specimens are some of the

types ; and the anterior portion of the cranium, the left

quadrate, and the mandible are figured by Owen in the

' Trans. Zool. Soc.' vol, vii. pis. xl., xli. ; the beak being

represented in pi. xl. figs. 1, 2, in conjunction with the

hinder part of the next specimen, the mandible in pi. xl.

fig. 1, and pi. xli. figs. 6-8, and the quadrate in pi. xli.

figs. 2-4. These figures are reproduced in pis. Ixxxiii.

and Ixxxiv. of the ' Extinct Birds of New Zealand.' The

quadrate presents all the peculiar features found in Ocy-

dromus, and is totally unlike the corresponding bone of

Porphyria. Presented by Rev. R. Taylor, 1864.

46621. The nearly entire cranium ; from Timaru, South Island.

{Fig.) One of the types ; figured by Owen in the ' Trans. Zool.

Soc' vol. vii. pi. xl. figs. 1-3, and in the ' Extinct Birds

' Trans. Zool. Soc. vol. vii. p. 3Jj4 (1871).
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of New Zealand,' pi. Ixxxiii. figs. 1-3. In figs. 1, 2 the

beak is drawn from the preceding specimen. In the

present example there is a squamous ossification in the

nasal aperture which is wanting in the latter.

Presented by Sir li. Owen, K.C.B., 187-5.

46622. The mandible, wanting the left ramus ; from Timarii.

Presented hy Sir E. Owen, K.O.B., 1875.

A. 54. The imperfect cranium, with the rostral portion in frag-

ments, locality unknown.

Presented hy Sir Oeorge Orey, K. C.B.

46623, 46593. The sternum and left coracoid ; from Timaru. The
{Fiij.) sternum is figured by Owen in the ' Trans. Zool. Soc' vol.

viii. pi. xiv. figs. 2-4, and also in his ' Extinct Birds of

New Zealand,' pi. Ixxxi. figs. 2-4, The distal extremity

of the right coracoid is anchylosed to the antero-cxtcrnal

angle. The left coracoid, which has now been attached

to the sternum, is figured by Owen, with an incorrect

restoration of the distal extremity, in the ' Trans. Zool.

Soc' vol. ix. pi. xxxvii. figs. 4-7, and also in his ' Extinct

Birds of New Zealand,' pi. liii. figs. 4-7, as the coracoid of

Cnemiornis. The broken surface fits exactly on to that

of the sternum.

Presented hy Sir R. Oiuen, K.G.B., 1875.

46626. The left humerus ; from Timaru. Figured by Owen in the

(i'7r/.) ' Trans. Zool. Soc' vol. v. pi. Ixvi. figs. 7-10, as Cnemior-

nis, but referred to the present species in vol. ix. p. 266.

The essential characters of this bone are the same as in

Ocydronms, but the present bone is still more aborted.

Presented hy Sir II. Oiuen, K.C.B., 1875.

46627. The left humerus, associated with the preceding.

Presented hy Sir R. Oivcn, K.C.B., 1875.

46624. The nearly entire pelvis and sacrum ; from Timaru. Fi-

{Fi(j.) gured by Owen in the ' Trans. Zool. Soc' vol. viii. pi. xiv.

fig. 1, and pi. XV., and also in the ' Extinct Birds of New
Zealand,' pi. Ixxxviii., and pi. Ixxxix. fig. 1. The general

contour is precisely the same as in Ocydromus ; this being

especially shown by the lozenge-shaped superior surface of

the postacetabular region.

Presented hy Sir R. Owen, K.C.B., 1875.
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44165. The nearly entire pelvis and sacrum ; locality unknown.

This specimen resembles the preceding one in every

respect. Purchased, 1873.

46501. The left femur ; from a cave near Oamaru. One of the

{Fkj.) types. Figured by Owen in the ' Trans. Zool. Sec' vol.

vii. pi. xliii. figs. 5-7 ; and also in his ' Extinct Birds of

New Zealand,' pi. ixxxvi. figs. 5-7-

Presented hy Rev. P. Taylor, 1864.

46628. The right femur, with the proximal trochanter, imperfect

;

from Timaru. Presented hy Sir B, Owen, E.C'.B., 1875.

46629. The left femur ; from Timaru.

Presented by Sir P. Oiven, E.C'.B. , 1875.

46502. The right tibio-tarsus, with the enemial crest imperfect

;

{Fiy.) from a cavern near Oamaru. One of the types ; figured

by Owen in the ' Trans. Zool. Soc' vol. vii. pi. xli. fig. 9,

and also in his ' Extinct Birds of K"ew Zealand,' pi. Ixxxiv.

fig. 9. Presented by Rev. R. Taylor, 1864.

46670. The left tibio-tarsus, from Timaru.

Presented hy Sir R. Owen, K.C.B., 1875.

46671. The right tibio-tarsus, with the inner condyle imperfect

;

from Timaru. This specimen appears to have been asso-

ciated with the preceding, and since both are rather

smaller than No. 46502 they probably belonged to a female

individual. Presented hy Sir R. Owen, K.C.B., 1875.

46503. A fibula ; from a cave near Oamaru. One of the types ;

{Fig.) figured by Owen in the ' Trans. Zool. Soc' vol, vii. pi. xli.

fig. 10 ; and also in the ' Extinct Birds of New Zealand,'

pi. Ixxxiv. fig. 10. Presented by Rev. R. Taylor, 1864.

46630. The left tarso-metatarsus ; from Timaru, One of the types ;

{Fig.) figured by Owen in the ' Trans, Zool. Soc' vol. vii. pi. liv.

figs. 1-5, and also in his ' Extinct Birds of New Zealand,'

pi. Ixxxvii, figs, 1-5.

Presented hy Sir B. Owen, K.C.B., 1875.

46625. The right tarso-metatarsus, probably belonging to the same

individual as the preceding ; from Timaru.

Presented by Sir R. Oiven, K.C.B., 1875.

32179. The right tarso-metatarsus ; locality unknown,
Walter Mantell Collection. Purchased, about 1855.
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32179 a. The left tarso-metatarsus, wanting the middle trochlea
;

locality unknown. Walter Mantell CoUection.

46672. Six phalangeals, one of which is terminal ; from Timaru.

The terminal phalangeal is considerably less curved than

the corresponding bones of Ocydromus.

Presented hy Sir E. Owen, K.C.B.. 1875.

A. 223. The atlas vertebra; locality unknown. This specimen

agrees exactly with the corresponding bone of the exist-

i ng Eallidce, having the same great relative length, and

the nearly complete ossification of the whole of the portion

below the arch. Presented hy Sir E. Oiuen, K.C.B.

46594. The fourth cervical vertebra ; from Timaru. Accords in all

respects with the corresponding vertebra of A. otidlformis,

No. 32092, but is considerably larger.

Presented by Sir B. Owen, K.C.B. , 1875.

46576. The fifth cervical vertebra ; associated with the preceding.

{Fig.) Eesembles No. 32057 of A. otidiformis. Figured by Owen
in the ' Trans. Zool. Soc' vol. v. pi. Ixii. figs. 3, 4, and

pi. Ixiv. figs. 1, 2, and in vol. ix. pi. xxxvi. fig. 6, and also

in the ' Extinct Birds of New Zealand,' pi. Ixvi. figs. 3, 4,

and pi. Ixvii. figs. 1, 2, as the third cervical of Cnemiornis.

Although shorter than the corresponding cervicals of Ocy-

dromus, both this and the preceding specimen agree with

the latter in the presence of distinct tubercles on the neu-

ral aspect immediately above the postzygapophyses.

Presented by Sir B. Owen, K.C.B., 1875.

46066. The eighth cervical vertebra ; from Timaru.

Presented by Sir B. Owen, K.C.B., 1875.

46583. A middle cervical vertebra ; from Timaru. Figured by
{Fiy.) Owen in the ' Trans. Zool. Soc' vol. v. pi. Ixiv. fig. 2, and

also in the ' Extinct Birds of New Zealand,' pi. Ixvii.

fig. 2, as a posterior cervical of Cnemiornis. The lateral

arches nearly meet beneath the centrum.

Presented by Sir B. Owen, K.O.B., 1875.

46577. A later middle cervical vertebra; from Timaru. Figured
{Fitj.) by Owen in the ' Trans. Zool. Soc' vol. v. pi. Ixiv. fig. 1,

and vol. ix. pi. xxxvi. fig. G, and in the ' Extinct Birds of

New Zealand,' pi. lx\-ii. fig. 1, as the twelfth cervical of

Cnemiornis. The lateral arches have united beneath the

centrum. Presented by Sir B. Owen, K.C.B., 1875.
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46607. A middle cervical vertebra probably later in the series than

the preceding : from Timaru. The lateral arches do not

unite below the centrum.

Presented hy Sir B. Owen, K.C.B., 1875.

46605. A posterior cervical vertebra ; from Timaru. This specimen

accords with the much smaller posterior cervical of D. oti-

diformis, No. 21723, and shows the large hsemal spine

similar to the one found in Porphyino and Ocydrormis.

Presented hy Sir E. Oiven, K.C.B., 1875.

46620. The imperfect first dorsal vertebra ; from Timaru.

Presented hy Sir B. Oiven, K.C.B., 1875.

46578. A slightly imperfect anterior dorsal vertebra ; from Timaru.

(Fig.) Figured by Owen in the ' Trans. Zool. Soc' vol. ix. pi.

xxsvi. figs. 11, 12, as Cnemiornis.

Presented hy Sir R. Owen, K.C.B., 1875.

46579. The dorsal vertebra immediately following the preceding

{Fifj.') specimen ; from Timaru. Figured by Owen in the 'Trans.

Zool. Soc' vol. is. pi. xsxvi. figs. 15, 16, as Onemiornis.

Presented hy Sir B. Owen, K.C.B., 1875.

46580. The vertebra immediately following the preceding; from

Timaru. Figured by Owen, op. cit. fig. 17, as Cnemiornis.

Presented hy Sir B. Owen, K.G.B., 1875.

46609. An imperfect late dorsal vertebra : from Timaru.

Presented hy Sir B. Owen, E.C'.B., 1875.

46675. A caxidal vertebra ; from Timaru.

Presented hy Sir B, Oiuen, K.C.B., 1875.

46673. Six ribs ; from Timaru.

Presented hy Sir B. Oiuen, K.C.B., 1875.

Specifically Undetermined Specimen.

21711. A right tarso-metatarsus, wanting the fourth trochlea ; from

the superficial deposits of New Zealand. This specimen is

more slender than the corresponding bone of ,4. defossor,

and is larger than that of A. otidiformis.

Mantell Collection. Purclicised, 1838.
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Genus NOTORNIS, Owen'.

This genus presents the general characters of Forphyrio ; but the

occiput is wider and the temporal fossa; are deeper, the wings are

smaller and useless for flight, the leg-bones relatively shorter and

stouter, and the toes much shorter. Cervical vertebrae shorter and

wider.

Porphyvio is characterized by the short and stout beak, the small

oval nares, and rounded brain-case, in which the temporal fossae,

although long, are not deep. The tarso-metatarsus is long, with a

sharp internal border and a flattened posterior aspect, the second

trochlea being only slightly shorter than the fourth. The replace-

ment of the inner surface of this bone by a sharp ridge is character-

istic of Porphyrio, Notornis, and the Jacanas.

l^otornisi mantjllt, Owen -.

The type species ^. Considerably larger than any of the species

of Porphyrio. Doubtful if still existing *.

Hah. New Zealand (North and South Islands).

The foUowhifj specimens, which include the types, ivere obtained from

superficial deposits containing remaiiis of Dinornithidse.

21695. The imperfect cerebral region of the cranium ; from Wain-

(Fig.) ganui. North Island. One of the types ; figured by Owen
in the ' Trans. Zool. Soc." vol. iii. pi. Ivi. figs. 7-11, and

also in his •' Extinct Birds of New Zealand,' pi. xlvii. figs.

7-11. Mantell Collection. Purchased, 1848.

21698. The imperfect rostral portion of the cranium, and the asso-

{Fig.) ciated mandible, wanting the left ramus ; from Waingon-

goro. North Island. Two of the types ; figured by Owen
(in conjunction with the preceding specimens) in the ' Trans.

Zool. Soc' vol. iii. pi. Ivi. figs. 7-13, and in the ' Extinct

Uirds of New Zealand,' pi. xlvii. figs. 7-13. There are

but slight characters by which these and the preceding

specimens can be distinguished from Porphyrio.

Mantell Collection.

21696. The imperfect left half of the cerebral region of the cranium

;

from AVaingongoro. Mantell Collection.

1 Proc. Zool. Soc. 1848, p. 2. - Loc. cif.

^ The so-called Gallinula alba, of Lord Howe, and probably Norfolk Island,

is also a species of Notornis. See Owen, Proc. Zool. Soc. 1882, p. 694.

* See Owcu, ojj. cit.
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32112. The occipital region of the cranium ; from "Waingongoro.

Walter Mantell Collection. PurcJtased, about 1855.

46653. The nearly complete hinder portion of the cranium ; from

Timaru, South Island, This specimen is considerably

larger than No. 21695. It shows the great width of the

occipital region and the larger size of the temporal fossaj

by which JS^otornis is distinguished from Porphyria.

Presented by Sir 11. Owen, K.C.B., 1875.

46646. The mandible, wanting the articular regions of the rami ;

from Timaru. Presented by Sir It. Owen, K.O.B., 1875.

21697. The left ramus of the mandible ; from Waingongoro. This

specimen indicates a larger individual than No. 21698, and

accords in relative size with No. 46653.

Mantell Collection,

21703. The right humerus ; from Waingongoro. This bone is but

slightly larger than the humerus o? PorjJiyrio melanonotus.

Mantell Collection.

21701. The right femur ; from Waingongoro. Figured by Owen in

{Fifj.) the ' Trans. Zool. Soc' vol. iv. pi. ii. fig. 1. The forward

curvature of the shaft is less marked than in Porphyrio,

but with this exception the two bones are very similar.

Mantell Collection.

32115. The distal portion of the left tibio-tarsus ; from Waingon-

goro. This bone accords in aU respects with the tibia of

Porphyrio, exhibiting the same ridges and prominences at

the sides of the extensor bridge. The greatest transverse

diameter across the condyles is 0,020, against 0,012 in

P. melanonotus. Walter Mantell Collection.

21713. The imperfect distal extremity of the left tibio-tarsus : from

Waingongoro. Alantell Collection.

21702. The left tarso-metatarsus ; from Waingongoro. Total length

0,119, transverse diameter across the trochleae 0,023; the

corresponding dimensions in Porphyria melanonotus being

0,101 and 0,013. The contour of the two bones is almost

identical. Mantell Collection.

32118. The distal end of the right tarso-metatarsus ; from Wain-

gongoro. The facet for the haUux is very strongly marked.

Walter Mantell Collection.
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21715. Tho iraperfecfc polvis aud sacrum; from Waingongoro.

(I''i(j.) Figured by Owen iu tlio ' Traus. Zool. Soc' vol. vii. pi. xlii.

fig8. 4, 5. Mantell Collection.

32095. The axis vertebra ; from the North Island. This specimen

is in a very fresh condition. Walter Mayitdl Collection.

21736 a. The fourth cervical vertebra ; from the North Island. The

resemblance to the corresponding vertebra of Aptornis is

very marked. Mantell Collection.

32094 a. A middle cervical vertebra ; from the North Island.

Walter Mantell Collection.

32097 a. A middle cervical vertebra ; from Waingongoro.

Mantell Collection.

21736 b. Two middle cervical vertebrte ; from the same locality.

Mantell Collection.

21736 C. A late cervical vertebra ; from the same locality.

Mantell Collection.

21736 d. A late cervical vertebra ; fi-om the same locality.

2IanteU Collection.

21736 e. Several imperfect dorsal vertebra) ; from Waingongoro.

Mantell Collection.

Genus GYPSORNIS, Milne-Edwards \

Founded on the tarso-metatarsus (wanting the distal extremity),

which indicates a bird rather smaller than Porphyrio melanonotus,

apparently allied to the Rails. This bone is elongated, with (as in

I

all the Eulicariaj) two points of insertion for the tibialis anticus, a

deep channel on the anterior face, which disappears inferiorly, and

no bridge over the extensor groove at the proximal extremity. It

appears to come nearest to the corresponding bone of Aramides.

Gypsornis cuvieri, Milne-Edwards ^

The type and only described species.

Hab. Europe (France).

' Oiseaux Fossiles de la Fnvnce, vol. ii. p. 140 (1869-71).

^ Loc. cit.
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29492. Fragment of gypsum showing part of a foot and the right of

a sternum not improbably referable to this species ; from

tho Upper Eocene of Montmartrc. The sternum would

agree in relative size with the tarso-mctatarsus,and appears

to be of the narrow form characteristic of the Ballidce. The

phalangeals are much shorter than in existing Ballidce,

Purchased.

Suborder XIII. ALECTORIDES.

The schizognathous birds included in this suborder differ so

markedly in their osteology that it is almost impossible to give

characters to all the members. The angle of the mandible is, how-

ever, always truncated, and the humerus never has an ectepicondylar

process.

Family GRUID^.

The beak is long and pointed. The legs are long ; the length of

the tibio-tarsus considerably exceeding that of the tarso-metatarsus,

and the femur being relatively longer than in the Ciconiidce \

The tarso-metatarsus is long and slender ; the iutercotylar tubero-

sity is elongated transversely ; the tibialis anticus has two distinct

points of insertion ; the inner ridge of the talon is well developed

and has a closed tube on its outer side, but the outer part of the

talon slopes regularly from the inner ridge to the outer border of

the bone in an absolutely characteristic manner ; the anterior face

of the bono is grooved, the posterior surface being either grooved or

rounded. The distal trochlese are long and stout, and disposed in a

strong curve ; the third is longer than the fourth, from which it is

separated by a very wide interval ; the second only reaches to the

base of the third, and is directed backwardly so that the whole of

the inner face of the third is exposed -. The impression for the

hallux is slight. The phalangeals, although long, are shorter than

in the CiconUdo} ; and the hallux is present.

The tibio-tarsus is long and more or less curved ; its anterior face

is flattened and bordered distally on the inner side by a prominent

ridge, externally to which is the deep extensor groove, with the

bridge sunken and the tubercle prominent (fig. 35) ; the extensor

' Altbougb the Ciconiidm are widely separated from the Grttidce, it is advisable

to point out bow their limb-bones may be distinguished.

^ This arrangement is the satne as in the Phxiiicopfcridce, but the second

trochlea is I'elatively longer in the latter.
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groove (as in the Anseres) is placed intenially to the middle line of

the shaft, and its aperture below the bridge is elongated transversely.

The distal condyles are widely separated on the anterior face, the

outer one being much the larger of the two ; and the posterior

trochlear surface is stiU. shorter and wider than in the Ciconiidce.

The femur has no pneumatic foramen.

The furcula, which may bo anchylosed witli the carina of the

sternum, is V-shaped. The coracoid is short and stout, with a very

oblique and much expanded sternal border ; the byosternal process

is truncated and terminates in a small tubercle ; the internal steruo-

coracoidal surface is very deep, and has an enormous pneumatic

foramen ' ; the intermuscular ridge on the ventral or anterior sur-

face is very prominent, extending throughout the length of the bone

and forming a crest superiorly ; the subclavicular process is large

and recurved, with a foramen on the inner side ; the scapular fossa

is slight, and the glenoid ca\ity large and ovoid.

The wings are shorter than in the Ciconiidie, owing to the cir-

cumstance that the ulna is only slightly longer than the humerus.

The humerus is relatively larger and more massive than in the

Ciconiida' ; the head is much larger than the trochanter, and the

coraco-humeral groove very shallow ; the subtrochanteric fossa is

deeper than in the Ciconiidce, and the delto-pectoral crest thicker

and more prominent. At the distal extremity the condyles are

larger, and the ectepicondylar prominences less developed ; the sur-

face for the brachialis anticus is very large and rugose.

Genus GRUS, PaUas^

The type genus. For palaeontological purposes this genus must

be taken to include all the existing members of the family ; the

characters on which Antliropoides, Tetrapteryx, and Balcmriai are

separated being, for the most part, not applicable to extinct forms.

Gnis primigenia, Mihie-Edwards^.

Syn. (?) Grus turfa, Portis-*.

Of large size ; the distal extremity of the tibio-tarsus having a width of 0,025
;

extensor bridge of the tibio-tarsus elongated.

' A similar foramen occurs in the PsopAnrf<B, but the sternal border of the

bone is much less oblique.

- Miscell. Zool. p. (i6 (17()6>.

^ Oiseaux Fossiles de la France, vol. ii. p. 33 (1869).

* Mem. R. Ac. Torino, ser. 2, vol. xxsvi. p. 327 (1884).

U
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Tliere do not appear to bo any characters by which this species can be dis-

tinguishod from the existing Indian G. antigonc.

Hah. Europe (France and Italy).

From Pleistocene deposits.

Grus melitensis, Lydekker '.

Typically of the approximate size of G. antic/one, from which it is

distinguished by the smaller and narrower head of the coracoid and

the shorter bar over the extensor groove of the tibio-tarsus. Some

individuals probably referable to this species were larger than

G. antigone. The characters of the tarso-metatarsus recall those of

G. australasiana.

Hah. Malta.

Tlie. following specimens., of tvhich the first two are the types, were

obtained from the Pleistocene deposits of Zehhug Cave., and were

presented by Admired Spraft, C.B., 1878.

49365. The proximal half of the right coracoid. Figured by the

{Fig.) writer in the ' Proc. Zool. Soc' 1890, pi. xxvi. fig. 4.

This specimen, in which the channel between the sub-

clavicular process and the body of the bone is blocked by

matrix, presents all the characteristic features of the cora-

coid of G. antigone, but is at once distinguished by the

smaller and narrower head.

49322 m. Fragment of the left innominate. This specimen exhibits

the posterior wall of the acetabulum, the portion of the

ischium lying below the obturator foramen, and the proxi-

mal extremity of the pubis. Although slightly larger, it

agrees in all respects with the corresponding region of the

innominate of G. antigone.

49322 n. Fragment of the shaft of the right tibio-tarsus, being the

portion immediately above the distal articular extremity.

The upper border of the bridge over the groove for the

extensor tendons is preserved.

49361. The imperfect distal extremity of the left tibio-tarsus. This

{Fig.) specimen (fig. 35) is described and figured by the writer,

oj). cit. pi. xxvi. figs. 5, 5 a, 5 b. Its transverse diameter

is 0,025, against 0,0255 in the corresponding bone of

' Proc. Zool. Soc. 1890, p. 408.
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O. antlgone. The sliorter extensor bridge distinguishes

this specimen from the latter.

49358. The distal extremity of the left tarso-metatarsus of a larger

(/'7y.) Crane probably referable to the present species. Figured

by the writer, op. cit. pi. xxvi. figs. 2, 2 a. The greatest

transverse diameter is 0,032, against 0,026 in the corre-

sponding bone of G. antigone. The proportions and rela-

tions of the three trochlete are precisely the same as iu

the latter.

Fi». 35.

Gnis melitcnsis.—Anterior aspect of the distal extremity of the left tibio-tarsus
;

from tlie Pleistocene of Malta. \. a, bridge over groove for extensor

tendons ; h, intercondylar tubercle.

49324 b. The second and third phalangeals of the third digit of the

pes. These accord in all respects with the somewhat

smaller corresponding bones of G. antigone, the second

phalangeal exhibiting the symmetrical proximal articular

surface by which this bone is at once distinguished from

the corresponding phalangeal of C'ygnus.

49324 c. A phalangeal which is not improbably the second of the

fourth digit.

49324 d. The proximal phalangeal of the third digit of the pes

belonging either to a small or immature individual of the

present species or to an allied one.

49324 e. The proximal phalangeal of the second digit of the left pes

belonging to an individual of rather larger size than that

to which the preceding pertained.

is.2
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Grus pentelici, Gaudry ^

Very imperfectly known ; slightly larger than G. cinerca.

Hob. Europe (Greece).

From the Lower Pliocene of Pikermi (Attica).

Grus excelsaj Milue-Edwards ^

Imperfectly kuown. Somewhat larger than G. cinerea, with a

short bridge over the extensor groove of the tibio-tarsus.

Bab. Europe (France).

31275. The distal extremity of the left humerus ; from the Lower

Miocene (Upper Oligocene) of Allier. This specimen,

although of slightly larger size, accords with the corre-

sponding type-fragment figured by MUne-Edwards in his

' Oiseaux Fossiles de la Erance,' pi. Ixxv. fig. 8, 9, and

also presents but slight differences from the humerus of

G. antigone. The characteristically large surface for the

origin of the brachialis anticus is distinctly seen.

Bravarcl Collection. Purchased, 1852.

31667. The imperfect proximal extremity of the left tarso-meta-

tarsus ; from Allier. Slightly larger than the specimen

figured by Milne-Edwards, op. cit. figs. 1-4, and agreeing

in all essential characters with the corresponding bone of

existing species of the genus. Bravarcl Collection.

The two following specimens may perhaps belong to this species.

31666. The proximal extremity of the left tarso-metatarsus of a

large immature wading-bird ; from Allier, At the time

of death the tarsus was separate from the three meta-

tarsals, which are not fi;lly united. Bravarcl Collection.

31754*. A nearly similar specimen, with less of the shaft remain-

ing ; from Allier. Bravard Collection.

Grus problematica, Milne-Edwards -K

Known only by the anterior extremity of the cranium, and only provisionally

referred to the genus.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

' Comptes Kendus, vol. liv. p. 504 (1861). See also ' Animaux Fossiles

et Geologic de I'Attique,' p. 313.

^ Oiseaux Fossiles de la France, vol. ii. p. 24 (1869).

= Ibid. p. 30.
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Grus hordwelliensis, Lydekker (n. sp.).

Known by the distal portion of the tibio-tarsus, which indicates

a bird of somewhat smaller size than the living G, virgo.

Ifcib. Europe (England).

30333. The distal portion of the right tibio-tarsus ; from the Upper
(Fig.) Eocene (Lower Oligocene) of Hordwell, Hampshire. The

type ; the distal extremity is figured in woodcut fig. 30,

Allowing for the abrasion of the external surfaces of the

ectocondyle, this specimen can scarcely be distinguished

Fiff. 36.

Grus hordweUiensis.—Anterior aspect of the distal extremity of the right tibio-

tarsus ; from the Upper Eocene of Hordwell. \. a, extensor bridge ; h,

intercondylar tiibercle.

structurallj' from the corresponding bone of G. virgo.

The long and deeply sunken bridge over the extensor

groove, as well as the transversely extended aperture of

the channel below the groove, are well seen. The contour

of the unfigured portion of the shaft is precisely the

same as in existing species. This specimen indicates a

far larger bird than the one on which Geranopsis is

founded. Hastings Collection. Pvrcliased, 1855.

Grus princeps (Portis ^).

Sja. TalcBogrus pruiceps, Portis ^.

Of the size of C'konia alba. This species is the type of Palwogriis, but the

writer cannot see how the distal extremity of the tibio-tarsus, by which it

is known, can be generically distinguished from Grus.

Hub. Europe (Italy).

From the Upper Eocene (Lower Oligocene) of Monte Zuello.

' Mem. E. Ac. Torino, ser. 2, vol. xssyi. p. 362 (1884).

—

Falxogrus.

' Log. cit.
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The foJhuing form is provisional])/ indudcd in illis family.

Genus GERAIVOPSIS, Lydekker (n. gen.).

Known by the coracoid, which is of the general type of that

of Grus, but narrower, with a shorter and less oblique head, a less

reflected subclavicular process, and a deeper scapular fossa.

The

(p. 72).

Hah.

30331*

Geranopsis hastingsise, Lydekker (n. sp.).

type species. Of the approximate size of Ihis pngana

Europe (England).

, The left coracoid, with the postero-distal angle imperfect

;

from the Upper Eocene (Lower Oligocene) of Hordwell,

Hampshire. The type, woodcut fig. 37. This specimen has

the enormous pneumatic foramen on the distal border of

the inner or dorsal surface characteristic of the Gruidce.

There is also the same obliquity of the sternal border

;

Fig. 37.

Geranopsis hastingsim.—Ventral and dorsal aspects of the left coracoid ; from

the Upper Eocene of Hordwell. {. Letters as in f]g. 23 (p. 84).

and the sternal articular surface is likewise similar. The

channel between the subclavicular process and the shaft

has a pneumatic foramen in the same position as that of

Grus. Hastings Collection. Purchased, 1855.
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Family OTIDID^.

The beak is of medium length. The legs are much shorter than

in the preceding family ; the tibio-tarsus being longer than the

tarso-metatarsus.

The tarso-metatarsus is a comparatively short bone, with the

terminal extremities greatly expanded ; the talon is of moderate

size, with one closed tube, and the inner ridge scarcely more promi-

nent than the outer one ; the anterior face is grooved in its upper

portion. The distal trochlear form a very slight curve ; the second

being longer than the fourth, and not directed backwardly. The
hallux; is wanting. The phalangeals are very short.

The tibio-tarsus is comparatively short; its extensor groove is

very shallow, and its long and flat bridge is not sunk below the

margin of the bone ; the intercondylar tubercle is very minute and

situated on a prolongation of the bridge connected with the ecto-

condyle ; a falciform depression, bounded superiorly by the exten-

sor bridge, divides the two condyles ; the entocondyle is placed

much inwardly of the axis of the shaft.

The furcula is U-^haped. The coracoid is comparatively slender

;

with the sternal border but slightly oblique, an elevated and trun-

cated hyosternal process, no pneumatic foramen, and no foramen at

the base of the subclavicular process, which is short and approxi-

mated to the head.

In the wings the ulna is considerably longer than the humerus.

The large subtrochanteric fossa of the humerus is perforated by a

number of cribriform pneumatic foramina, the delto-pectoral crest

forms a regular arch, the coraco-humeral groove only extends

to the inner border of the head, and the surface for the brachialis

anticus is large and ill-defined.

Genus OTIS, Linn."

Including Ilotibara, Eouaparte '-.

The type genus. PaLneontologically it is necessary to follow those

writers ^ who include Ilouhara in Otis.

> Syst. Nat. ed. 12, vol. i. p. 264 (1766).

2 Saggio, p. 144 (1831).

* See Saunders, ' Yarrell's British Birda,' 4th ed. vol. iii. p. 221.
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Otis affinis, Lydekker (n. sp.).

A small species agreeing very closely in size with the existing

0. {Honiara) undtdata. The imperfect and crushed condition of

the type does not admit of the osteological differences being indi-

cated.

Hab. Europe (Bavaria).

36745. Slab of rock showing a large portion of the skeleton, in

a crushed condition ; from the Middle Miocene of Schneit-

heim. The type. The specimen shows the furcula, a

coracoid, and the bones of the wings and legs. The

furcula has the U -shaped form and thick mesial region

characteristic of the family ; while the coracoid is of the

same comparatively short type as in the living species.

The following table shows the lengths of the limb-bones

in the fossil species and in 0. undidata:—
0. affinis. 0. undulata.

Length of humerus 0,130 0,126

ulna 0,155 0,153

metacarpus 0,069 0,066

femur 0,078 0,078

tibio-tarsus 0,141 0,137

tarso-metatarsus .... 0,095 0,090

This close resemblance in the proportions of the limb-

bones between the recent and fossil skeletons, coupled

with the identity in the form of the furcula, shows that

the fossil undoubtedly indicates a species of Eustard. This

identification is confirmed by the phalangeals of the pes,

which are indistinguishable from those of the existing

species. Purchased, 1861.

Suborder XIV. LIMICOL^.

Exclusive of the aberrant (Edicnemidce (classed by some writers

next the Otidida?), the Limicolse are more or less long-billed

schizognathous birds, with a produced and recurved angle to the

mandible, an ectepicondylar process to the humerus, and no fenes-

tration in the proximal phalangeal of the second digit of the

manus.

The general osteological features are very similar to those of the
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Gavise. In the skull, however, the supraorbital grooves, when

present, either do not meet in the middle line, or, if they do, are

ill-defined, and without the deep temporal grooves of the Gavise.

The tarso-mctatarsus, which is generally very long and slender

in the Scolopaciche, but more or less shortened in the Charadnidce,

differs from that of the Gaviaj in that the postero-external border of

the second trochlea (which is short and directed backwards) is

produced into a tubercle.

The posterior trochlear surface of the distal extremity of the

tibio-tarsus presents a distinct median ridge, which is wanting or

very slightly developed in the Gavite.

The coracoid diflers from that of the Gaviae by its more arched

sternal border, the absence of a subclavicular perforation, and the

non-inflection of the hyosternal process and anterior sternal angle.

The wings are generally' shorter than in the Gavire, the humerus

never having the tricipital fossa found in the recent representatives

of the latter. The absence of fenestration in the proximal phalan-

geal segment of the manus is absolutely distinctive.

Family (EDICNEMID^.

This aberrant family of Limicolae is readily distinguished by the

short beak and the absence of an ectepicondylar process to the

humerus, in which respects it shows affinity with the Otididce.

Genus MILNEA, Lydekker (n. gen.).

Known by the humerus, which resembles that of (Edicnemus,

but is distinguished by the absence of a longitudinal ridge on the

dorsal aspect descending from the head, the smaller subtrochanteric

fossa, and the deeper impression of the brachialis anticus, which is

divided into two distinct moieties.

The humerus cannot be identified with any of the genera de-

scribed by Milne-Edwards from the Allier Miocene, and its resem-

blance to the corresponding bone of (Edknemns, leaves little doubt

that it indicates an allied form.

Milnea gracilis, Lydekker (n. sp.).

The type and only described species. Of the dimensions of

(Edicnemus scohjxuv, the length of the humerus being 0,082.

Hub. Europe (France).
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47457. The left humerus ; from the Lower Miocene (Upper Oligo-

cene) of Allier. The type ; woodcut fig. 38. This bone has

the same general contour as the humerus of CEdicncmus
;

the essential points of resemblance being in the form of

the head, in the deep grooves for the humero-coracoidal

Fig. 38.

Milnca cfracilis.—Eorsal and palmar aspects of the left humerus ; from tbe

Lower Miocene of Allier. {. a, radial condyle ; b, ulnar do. ; c, impression

of bracliialis anticus.

ligament, the length and contour of the del to-pectoral

crest, the general form of the impression of the brachialis

anticus, and the sharp tuberosity above the radial con-

dyle. The ectepicondyle is more inclined inwards in the

fossil, and is thus approximated to the ulnar condyle.

Bravard Collection. PurcJiased, 1852.

i
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Family SCOLOPACIDiE.

All the members of this family have very elongated bills, and

long and slender lea-s.

Genus TRINGA, Brissou K

The skull has no distinct supraorbital grooves, and no median

fronta] depression, the protile being nearly straight. The tarso-

metatarsus has very short distal trochlea?, is distinct!}' com]>ressed

from hack to front, and is of moderate length and slenderness.

The phalangeals of the pes are comparatively short and thick.

Tringa gracilis, Milne-Edwards ^

Approximating in size to the existing T. canutus, but with a

shorter humerus, and the tibio-tarsus and tarso-metatarsus rela-

tively much longer and more slender. Length of humerus 0,034.

Bab. Europe (France and Germany '').

31354. The left humerus ; from the Lower Miocene (Upper Oligo-

cene) of Allier. Agrees in all respects with the specimen

figured by Milne-Edwards in his ' Oiseaux Fossiles de la

France,' pi. Ixiv. fig. 17.

Bravard Collection. Purcliased, 1852.

31355. An imperfect left humerus provisionally referred to this

species ; from Allier, Bravard Collection.

31664. A left tibio-tarsus, without the proximal extremity, belong-

ing either to the present or a closely allied form ; from

Allier. Appears to be somewhat more slender than the

specimen figured by Milne-Edwards, op. cit. pi. liv.

figs. 5-6. Bravard Collection.

31711. A left tarso-metatarsus agreeing in relative size with the

preceding specimen ; from AUier. Appears to have been

somewhat longer than the imperfect type tarso-metatarsus

figured by Milne-Edwards, ojj. cit. pi. Ixiv. figs. 1-3, but

is in other respects very similar. Its much more slender

' Ornithologie, vol. v. p. 177 (1760).

^ Oiseaux Fossiles de la Frauee, vol. i. p. 411 (1807-68).

3 W'eissenau, near Mavence.
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form than the corrcsjjondiug bone of the existing T. canutus

is very noticeable. Bruvard Collection.

Genus TOTANUS, Cimer\

This skull has distinct supraorbital grooves and a median frontal

depression, the profile being deeply angulated in advance of the

orbit. The tarso-metatarsus is more slender and less compressed

than in Tringa. and the phalangeals are longer and more slender.

Totanus, sp.

Agreeing closely in size with the existing T. ocliroj^us.

Hah. Europe (Switzerland).

A. 152. A split slab of rock showing the imperfect bones of one of

the hind limbs ; from the Upper Miocene of (Eningen.

The femur is wanting, the proximal extremity of the

tibio-tarsus destroyed, and both extremities of the tarso-

metatarsus are imperfect. The terminal phalangeals of

the third and one of the lateral digits are missing. The

proportions of the bones are almost exactly the same as in

T. oehro^ms., so that there can be little doubt as to the

generic reference. In Tringa the phalangeals are much
shorter. No history.

Totanus lartetianus, Milne-Edwards ".

A small species of about two-thirds the dimensions of the existing

T. canescens. The tibio-tarsus is relatively shorter than in that

living species, and thus approaches the Charadriidce.

Hah. Europe (France).

31267. The right coracoid, with the proximal extremity and the

posterior sternal angle imperfect ; from the Lower Miocene

(Upper Oligocene) of Allier. Accords with the specimen

figured by Milne-Edwards in his ' Oiseaux Eossiles de la

France,' pi. Ixiii. figs. 12-15 ; and also closely resembles

the corresponding bone of existing species.

Bravard Collection. Purc7iased, 1852.

1 Lemons d'Anat. Compar. vol. i. pi. 2 (1800).

^ Oiseaux Fossiles de la France, vol. i. p. 402 (1867-68).
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Totaniis (?) scarabellii, Portis '.

Founded upou a cruslied hind limb, provisionally referred to this genus.

Hah. Europe (Italy).

From the Pliocene of Gabbro

.

Genus non det.

The undermentioned specimen indicates a bird agreeing with

Totanus in the length and slenderness of the phalangeals of the

pes, its size being slightly superior to that of Totanus ochropus.

Hah, Europe (France).

29489. A split slab of gypsum showing the imperfect bones of one

of the hind limbs ; from the Upper Eocene (Lower Oligo-

cene) of Montmartre. The femur is wanting. The pro-

portions of the bones are very similar to those obtaining in

recent species of Totanus. The small hallux characteristic

of the Limicolas is well shown.

Hastings Collection. Purchased, 1855.

Genus ELORIUS, Milne-Edwards'.

Apparently allied to Limicola. The coracoid is more slender,

with a short hyosternal process and a narrow sternal articular sur-

face. As in Limicola, the inner ridge of the talon of the tarso-

metatarsus does not join with the next ridge to form a closed tube

for the inner flexor tendon ; but the shaft is thicker and the proxi-

mal extremity relatively narrower.

The skull provisionally referred to this genus has the straight

facial profile of Limosa, with the same broad interorbital bar and

prominent lachrymals, but the preorbital grooves, which meet in the

middle line, are more defined.

Elorius paludicola, Milne-Edwards \

The type and only described species. Somewhat smaller than

the existing Totanus canescens, with a rclativelj* stouter tarso-meta-

tarsus, of which the length is 0,054.

Jfab. Europe (France).

' Mem. R. Ac. Torino, ser. 2, vol. xxxviii. p. 181 (1888).

- Oiseaux Fossiles de la France, vol. i. p. 407 (1SG7-68).

^ Loc. cit.
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31265. The imperfect left coracoid ; from the Lower Miocene (Upper

Oligocene) of Allier. So far as can be determined this bone

agrees with the coracoid figured by Milne-Edwards in his

' Oiseaux Fossiles de la France,' pi. Ixiii. figs. 27-29, and

provisionally referred to this species.

Bravard Collection. Purcliased, 1852.

31707. The left tarso-metatarsns, wanting the proximal extremity ;

from Allier. Resembles the type specimen figured by

Milne-Edwards, oj). cit. figs. 23, 24. Bravard Collection,

Elorius ? sp.

From their general resemblance to the skull of Limicola the under-

mentioned specimens are referred provisionally to the present genus

;

they agree in relative size with E. jialudicola.

Bab. Europe (Bavaria).

The folloiuing specimens ivere obtained from tlie Middle Miocene of

LierJieini, near Ifahnenberg, and iverepurchased in 1877.

48177. The hinder portion of the cranium, partly embedded in

matrix. The specimen is broken off a short distance in

advance of the lachrymals, and shows the whole of the

brain-case and the interorbital region.

48173. Mass of matrix showing the hinder part of the cranium.

48175. The hinder portion of the cranium in matrix. Some parts

of the bone of the brain-case are chipped away, revealing

a natural cast of the brain.

48176. The imperfect hinder region of the cranium, broken off in

advance of the lachrymals.

48181. The brain-case.

48178. The imperfect hinder part of the cranium, in matrix.

48183. The hinder part of the cranium.

48185. The brain-case.

48182. A similar specimen.

48179. A similar specimen.
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Genus NUMENIUS, Brisson'.

In the talon of the tarso-metatarsus the inner ridge unites with the next ridge

to form a closed tube for the innermost flexor tendon ^.

Numenius antiquus, Milne-Edwards ^.

Known by the tarso-metatarsus, which indicates a somewhat smaller species

than the existing N. phaopus.

Hah. Europe (France).

From the Middle Miocene of Sausan (Gers).

Numenius (?) gypsorum, Gervais '•

.

Syn. Tantalus fossilis, GiebeP.

Numenius (Limosa) gypsorum, Milne-Edwards ^.

Founded upon crushed portions of the skull and skeleton, which do not admit

of precise generic determination.

Hah. Europe (France).

From the Upper Eocene (Lower Oligocene) of Montmartre.

In'cekt.e Sedis.

Genus DOLICHOPTERUS, Aymard ^.

Syn. (?) Camaskelus, Aymard "*.

Founded upon wing-bones which present resemblances to those of the

Laridcs, the tarso-metatarsus probably belonging to the same form (upon which

Camaskelus was founded) ap]5roximating to that of the Charadriidce.

Dolichopterus viator, Aymard ".

Sj-n. fj) Camaskelus palitstris, Ajma.vA'^°.

Of the approximate size of Charadrius pluvialis.

Hah. Europe (France).

From the Lower Miocene (Middle Oligocene) of Rouzon, near Puy-en-Velay

(Haute-Loire).

1 Ornithologie, vol. v. p. oil (1760).
'^ There is a closed tube in the talon of Scolopaa:, but the arrangement of tlie

outer ridges is dilferent.

^ Oiseaus Fossiles de la France, vol. i. p. 415 (1807-68).

* Oiseaux Fossiles, p. 39 (IS-M); teste Milne-Edwards.

' Faima der Vorwelt, toI. ii. p. 28 (1847).

° Oiseaux Fossiles de la France, vol. ii. p. 5.51 (1SG9-71).

' Congres Scientifique de France, vol. i. pp. 234, 267 (1856)
« Ibid. pp. 233, 267. " Ihid. pp. 234, 267. " Ibid. pp. 233, 267.



176

Suborder XV. GA VIJ^.

Long-winged ' schizognathous birds, with the angle of the mandible

truncated, an ectepicondylar process to the humerus, two fcnestrse

in the proximal phalangeal of the second digit of the manus, and

slight U2)ward extension of the cnemial crest of the tibio-tarsus.

The skull has well-marked supraorbital grooves, which usually

meet in the middle line.

The legs vary considerably in length, the tarso-metatarsus being

short in Sterna and long in Larus.

The tarso-metatarsus in the typical forms is of considerable length,

with an angulated shaft, a large inner ridge to the talon, and two

open channels for the flexor tendons - ; the second distal trochlea is

shorter than the fourth, and directed somewhat backwardly.

The tarso-metatarsus is generally long and slender ; its cnemial

crest extends but slightly above the head ; the fibular ridge is very

short ; the distal condyles are inclined somewhat inwardly (although

not to such an extent as in the Anseres), are very short, and have a

long inferior surface ; there is no intercondylar tubercle near the

extensor bridge.

The femur is nearly straight, with a tall great trochanter, a very

short neck, a slightly expanded distal extremity, in which the outer

condyle is the longer, the anterior intermuscular ridge continuing

throughout the length of the bone without joining the great tro-

chanter '\ and no pneumatic foramen.

The coracoid is long and nearly straight ; the hyosternal process

is narrow and hook-like, and there is a marked and characteristic

inflection of the anterior sternal angle ; the intermuscular ridge is

slight and approximated to the posterior border ; the subclavicular

process is large and plate-like, and the shaft is often perforated at

its base * ; the sternal articular surface occupies the whole width of

the bone and is but little arched.

The humerus (fig. 39) is long and slender, with a deep subtro-

chanteric fossa devoid of pneumatic foramen, and, in recent forms,

another similar fossa for the triceps placed more internally near the

head ; there is a deep coraco-humeral groove, passing externally into

1 The extinct Mijialiornis, if referable to this suborder, is an exception in

this respect.

- In the shorter tarso-metatarsus of Sterna the inner dexor channel becomes

a closed tube.

^ This character distinguishes the femur from that of the Gallina.

' Milne-Edwards states that this perforation is invariably present ; but it is

absent in many recent skeletons in the Museum.



LARID.B. 177

a V-shaped channel running parallel to the delto-peetoral crest, for

the insertion of the deltoid ; the section of the proximal portion of

the shaft is triangular—a ridge on the dorsal aspect running down-

wards from the head ; there is a large ectepicondylar process, and a

very deep supracondylar fossa on the palmar aspect.

The ulna is slightly shorter than the humerus, and is relatively

stouter and more curved than in the next suhorder.

The proximal phalangeal of the index digit of the manus is per-

forated bv two fenestra?.

Family LARIDtE.

Includes all the existing members of the suborder.

Genus LARUS, Linn.'

The type genus. To include the undermentioned fossil forms

this generic term must be used in a considerably wider sense than

Fig. 39.

Larus elegans.—Palmar aspect of the right humerus ; from the Lower Miocene

ofAllier. \. a, radial condyle; 6, ulnar do.; r, supracondylar depres-

sion ; d, ectepicondylar process.

in recent ornithology. The tarso-metatarsus is elongated and has

no channel on the anterior face.

Larus elegans, Milne-Edwards -.

A small species, rather more than half the size of the existing L.

ridibundus, and distinguished from all living forms by the relatively

longer and more slender legs. Length of humerus 0,050 ; tricipital

' Syst. Nat. ed. 12, vol. i. p. 221 (1766).

' Oiaeaux Fossiles de la France, vol. i. p. 360 (1867-6S).
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fossa of this bone rudimental. Length of tarso-metatarsus 0,034.

Supraorbital grooves of skull not meeting in middle line, as in

Sterna.

Hab. Europe (France).

Except ivhen the contrary is stated, the following specimens were ob-

taitied from the Lower Miocene {Upper Oligo"ene) of AUier,and

belong to the Bravard Collection. Purchased, 1852.

31266. The right coracoid, imperfect proximally. This specimen

agrees in relative size with the undermentioned humeri,

and shows the crotchet-like projection of the anterior angle

of the sternal surface, by which the coracoid of the Laridce

is distinguished from that of the Limicolfe.

31332. The right humenis. This specimen (fig, 39) resembles the

(Fig.) one figured by Milne-Edwards in his ' Oiseaux Fossilcs de

la France,' pi. Ivii. figs. 2, 3. The rudimental fossa for

the head of the triceps, with the ridge separating it from

the subtrochanteric fossa, is distinctly shown.

31329. The right humerus.

31331. The right humerus, imperfect proximally.

31328. The left humerus.

31327. The left humerus, wanting the distal portion.

31330. The left humerus, wanting the proximal extremity.

31330 a. A similar specimen.

27684. Slab of rock showing the dorsal aspect of the left humerus,

in a somewhat crushed condition ; from the Lower Miocene

of Antoign, near Issoire (Puy-de-D6me).

Croizet Collection. Purchased, 1848.

31335. The right humerus, wanting the proximal extremity.

31340. The distal half of the right humerus.

31345. The distal part of the right humerus.

31424. The right ulna. Accords with the specimen figured by

Milne-Edwards, op. cit. pi. Ivii. figs. 4, 5.
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31424 a. The left ulna. Both in this and the preceding specimen the

prominence of the points of attachment of the secondaries

is well shown.

31425. A slightly larger left ulna, with the proximal extremity

imperfect.

31421. A nearly similar right ulna, imperfect proximally.

31430. The distal half of the right ulna.

31427. The distal portion of the left ulna.

31431. The distal part of the right ulna.

31547-50. Four specimens of the metacarpus. These specimens

accord with the one figured by Milne-Edwards, op. cit.

pi. Ivii. figs. 6, 7.

31603-5. Three specimens of the femur, the two entire ones belonging

to the right side, while the one of which the distal half is

wanting belongs to the left. They are very similar to the

example figured by Milne-Edwards, op. cit. pi. Ivi. fig. 19,

and their characters are those of existing Luridce.

31634-8. Five imperfect specimens of the tibio-tarsus, some of

which are probably referable to this species. The least

imperfect specimen is somewhat larger than the example

figured by Milne-Edwards, op. cit. pi. Ivi. fig. 15, so that

it may belong to L. totanokles.

Larus; sp.

Apparently closely allied to L. elegans, but perhaps, on account of

its higher geological horizon, specifically distinct.

Hab. Europe (Bavaria).

48188 h. The left humerus, wanting the distal extremity ; from the

Middle Miocene of Lierheim, near Hahnenberg. The

contour of this bone accords in all respects with that of

the humerus of L. elegans, but the subtrochanteric fossa

is filled with matrix. Purchased, 1877.

48186*. The imperfect hinder portion of the cranium ; from Lier-

heim. Closely resembles the skull of L. elegans figured by

Milne-Edwards in his ' Oiseaux Fossiles de la France,'

pi. Ivii. fig. 1. Purchased, 1877.

n2
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Larus totanoides, Milne-Edwards '.

Somewhat larger than L. elega^is, with different proportions in

the bones. Length of humerus 0,057, and that of tarso-metatarsus

0,037.

Hub. Europe (Prance).

Tlie foUowing specimens were obtainedfrom the Lotver Miocene {Upper

Oligocene) of Allier, and, unless the contrary is stated, form part

of the Bravard Collection. Purchased, 1S52.

31351. The right humerus, with the proximal extremity imperfect,

accords with the still more imperfect example figured by

Milne-Edwards in his ' Oiseaux Fossiles de la France,'

pi. Ivii. figs. 2, 3.

31353. The proximal half of the right humerus.

31353. A slightly imperfect right humerus of rather smaller dimen-

sions, provisionally referred to this species. It is relatively

more slender than the humerus of L. elegans.

31422. A right ulna, imperfect proximally, probably referable to this

species.

31426. A left ulna, wanting the proximal portion, of the same type

as the preceding.

24955 h. The right tarso-metatarsus. Resembles the specimen

figured by Milne-Edwards, op. cit. pi. Ivii. figs. 12, 13.

Presented by — Talbot, Esq., 1849.

31710. A slightly larger right tarso-metatarsus, with the distal

extremity imperfect.

Larus desnoyersi, Milne-Edwards ^

Of the size of the existing L. ridibundus, the length of the humerus

being 0,085 and that of the tarso-metatarsus 0,045.

Hab. Europe (France).

31521-24. Four slightly imperfect specimens of the metacarpus;

from the Lower Miocene (Upper Oligocene) of Allier.

These specimens resemble the one figured by Milne-Edwards

in his ' Oiseaux Fossiles de la France,' pi. Ivi. figs. 5, 6.

Bravard Collection. Purchased, 1852.

' Oiseaux Fossiles de la France, toI. i. p. 358 (1867-C8).
- IhU. p. 344.



HALCTORNIS. 181

Family uxcektain.

Genus HALCYORNIS, Owen '.

Founded upon the evidence of the hinder portion of the cranium,

which apparently agrees in general contour, and especially in the

size and relations of the temporal grooves, "svith the LaridcB, the

alleged absence of distinct supraorbital grooves seeming to be very

doubtful.

There is no evidence whatever to support the view that this

genus is allied to the Alcedinida; ; and if the undermentioned

humerus be rightly referred the relationship to the LaridcE will be

evident.

Haleyornis toliapicus (Konig").

Syn. Lams toliapicus, Konig^.

The type and only described species. Somewhat smaller than

Larits ridihundus.

Hah. Europe (England).

A. 130. The hinder portion of the cranium _;
from the London Clay

{Fiij.) (Lower Eocene) of the Isle of Sheppey. The t3-pe ; figured

by Konig in his ' Icones Foss. Rectiles,' pi. xvi. fig. 193,

and also by Owen in his ' British Fossil Mammals and

Birds,' p. 554, fig. 23L The wide separation of the

Fig. 40.

VHalcyornis ioliapicits (A) and Lams murinvs (B).—Palmar aspect of the distal

extremity of the left humerus. \. a, ulnar condyle ; b, radial ditto; c,

supracondylar depression ; d, ectepicondylar process.

temporal grooves on the occipital aspect at once distin-

guishes this specimen from the skulls of the Alcedinidce

;

while the narrow interorbital bar is another feature in

' Brit. Foss. Mamm. & Birds, p. 554 (lS4fi).

* Icones Fo&«. Sectiles, pi. ivi. fig. 193 (1825).

—

Lams.
' IjOc. cit.
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which it differs from the latter and resembles the Larldtp.

The imperfection of the middle of the fronto-pariotal

region renders it difficult to be sure as to the presence of

supraorbital grooves, but the appearance suggests their

presence. No history.

A. 10. The distal extremity of a left humerus in a somewhat

(Fig.) waterworn condition provisionally referred to this species

;

from the London Clay of Sheppey. This specimen

(fig. 40, A) is probably the one referred to on p. 328 of

Owen's ' Palseontology,' 2nd ed., as indicating the presence

of a member of the Larida' in the London Clay. The

general characters, especially the deep supracondylar fossa

on the palmar aspect for the origin of the flexor brevis

antibrachii, are essentially those of the Laridte; and a

projection on the preaxial border above the radial condyle

seems to indicate the presence of an ectepicondylar pro-

cess. The specimen agrees exactly in relative size with

the cranium, and if rightly referred indicates that the

genus is closely allied to the Laridir.

Shriibsole Collection. Purchased, 1880.

Incert^ Sedis.

Family ^GIALORNITHID^.

The single representative of this family appears to be allied to

the Laridcp, but distinguished by the much shorter wings, the

absence of a V-shaped channel for the deltoid on the palmar aspect

of the humerus, and the shallower distal palmar depression of the

latter.

If included in the Gaviae some of the characters here given as of

subordinal value will apply only to the family Laridce. The posi-

tion and large size of the ectepicondylar process of the humerus at

once distinguish this form from the Picarise \

^ In pi. clxv. fig. 2 of Milne-Edwards's ' Oiseaux Fossiles de la France,' the

proximal phalangeal of the manus of Mcrops is represented to be fenestrated in

the manner of that of the Larida and tlie present family
; such fenestration

does not, however, occur in a skeleton of Mcrops in the Museum of the Royal

College of Surgeons.
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Geuus AGIALORIVIS, Lydekker (n. gon.).

The humerus (fig. 41) is short and stout, with a long, prominent,

and augulated delto-pectoral crest, a deep coraco-humeral groove, a

large and flattened ectepicondylar process, a laterally compressed

head, no tricipital fossa, and the surface for the brachialis anticus

confused with the palmar depression. The ulna is longer than the

humerus, and has a well-marked surface for the insertion of the

brachialis anticus. The proximal phalangeal of the second digit of the

manus is indistinguishable from that of the Laridce. The anterior

sternal angle of the coracoid is inflected, and there is a perforation

at the base of the subclavicular process.

The humerus indicates that the genus was exceedingly common
at the period of the Phosphorites ; and the other bones are referred

to the genus partly from these characters, and partly from the

probability of their belonging to this common form.

-Sgialornis gallicus, Lydekker (n. sp.).

The type species. Length of humerus 0,026.

Hub. Europe (France).

The followhuj sjiecimeiis luere obtained from the Phosphorites of Bach,

iiear Lalbenque (Lot), and were purchased in 1884.

A. 60. Thirteen specimens of the humerus. The types ; one of

(Fig.) those of the right side being represented on an enlarged

scale in the accompanying woodcut. In addition to the

J^t/ia/ornis gal/u-iis.—'Palmar aspect of the right humerus (A) and of the

proximal phalangeal of the index digit of the left manus (B); from the

Quercy Phosphorites. 5. Letters as in fig. 39, p. 177.
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features already noticed, these bones resemble the humerus

of the Laridce in the prominence above the ulnar con-

dyle for muscular attachment, and the presence of two

pits for the same purpose on the inner side of the distal

extremity. The form of the dclto-pectoral crest, the

position and shape of the facet for the pectoralis minor,

the flatness of the head, and the prominence of the ulnar

tuberosity, are also essentially Larine features.

A. 61. Three specimens of the right ulna.

A. 63. Eleven specimens of the metacarpus. In the parallelism of

the two bars, and the prominence of the proximal spur,

these specimens agree with the Laridce.

A. 64. Three specimens (one imperfect) of the proximal phalangeal

{Fig.) of the second (index) digit of the manus. These specimens

(fig. 41, B) agree in every detail with the corresponding

extremely characteristic bone of the Laridcr.

A. 62. Two specimens of the right coracoid. Length 0,019. In

their slender shape, the inflection of the anterior angle of

the sternal border, and the contour of the whole sternal

surface, these bones resemble the coracoid of the Laridce
;

but they appear to have had no crotchet-like hyosternal

process. The perforation at the base of the subclavicular

process is small.

Suborder XVI. TUBINARES.

Long-winged Schizognathous birds with sharply hooked beaks,

the temporal fossae of the skull widely separated, the angle of the

mandible truncated, an ectepicondylar process to the humerus, no

fenestration of the proximal phalangeal of the second digit of the

manus, and a marked upward extension of the cnemial crest of the

tibio-tarsus.

The skull has supraorbital grooves, which attain an extreme

development in Diomedea, but are always separated by a wide bar.

The tarso-metatarsus is very like that of the Gavise, but the

inner lidge of the talon is smaller, and there are frequently two

closed tubes for the flexor tendons. The tibio-tarsus is distin-

guished by the extension of the cnemial crest above the proximal
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articular extremity, and the presence of an extensor bridge. The

femur is shorter and more curved than in the Gavise, this being

most marked in Puffinus.

The coracoid is readily recognized by the extreme expansion of

its sternal extremity ; the hyosternal process is small and crotchet-

like ; and there is a foramen at the base of the subclavicular

process.

The humerus is relatively longer, more compressed, and more

slender than in the Gavia3, and lacks the distinct tricipital fossa of

the existing species of the latter ; the extremities are relatively

small ; the delto-pectoral crest is short and triangular ; and there

may or may not be a subtrochanteric pneumatic foramen. The

ulna is very long and slender, and the proximal phalangeal of the

second digit of the manus has no fenestration.

The cervical vertebrse are comparatively short and without

neural spines ; in the posterior region of the neck the neural region

is extremely short, the zygapophyses are widely expanded, and

there is a haemal spine.

Family PROCELLARIID^.
This family may be taken to include all the members of the

suborder ".

Genus PUFFINUS, Brisson 2.

The forms included in this genus are of considerable size,

althoiigh much smaller than Ossifrar/a and Diomedea. The tarso-

metatarsus is comparatively slender, with two closed tubes in the

talon, and the distal trochlcse somewhat approximated. The

humerus has a very deep subtrochanteric fossa, devoid of a pneu-

matic foramen, a deep depression for the brachials anticus, and a

very prominent ectepicondylar process. In Daption the humerus is

relatively shorter ; while the species of Oceanites and Frocellaria

are of smaller size.

Puffinus, sp. a.

Somewhat larger than the existing F. cldororhynchus, but dis-

playing the same deep palmar fossa and blunt ectepicondylar pro-

cess. It is quite probable that this form may be identical with a

living species.

Hah. South Pacific.

' Ocanifesie regarded by some authoritief^ ap the type of a Fecnd faruilj".

' Ornilbolopir. vol. n. p. ]3l (17fiO).
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The following specimens, %i'liicli were presented hy R. Fitzgerald, Esq.,

in 1885, were obtained from a beach-deposit on Lord Howe
Island, off the coast of Australia, which has yielded remains of

the Chelonian genus Miolania '.

A. 75. The hinder portion of the cranium, partially embedded in

matrix.

A. 79. The right coracoid, with the postero-distal angle imperfect.

A. 79 a. The left humerus, wanting the distal portion, and with

the proximal extremity imperfect.

A. 79 b. The right humerus, wanting the proximal portion, and

with the ectepicondylar process broken away. The deep

palmar fossa is shown.

A. 79 c. The proximal half of the left humerus.

A. 79 d. The right ulna, wanting the distal extremity.

A. 78 e. The right tibio-tarsus, wanting the middle portion of the

shaft.

A. 76. Six associated dorsal vertebrae with the ventral aspect

embedded in matrix, together with other fragmentary

bones.

Puffinus, sp. b.

Smaller than the preceding ; and nearly the size of the existing

P. obscurus.

Hub. South Pacific.

A. 78. The hinder portion of the cranium ; from a beach-deposit on

Lord Howe Island, off the Coast of Australia.

Presented by R. Fitzgerald, Esq., 1885.

Puffinus, sp. c.

Allied to P. obscurus, and perhaps not specifically distinct from

the preceding. The humerus shows the shallow palmar distal

fossa and the long and sharp ectepicondylar process characteristic of

P. obscurus.

Hah. Xew Zealand.

A. 174. The left humerus; from the superficial deposits of New
Zealand. This specimen has a length of 0,069 against

0,062 in the corresponding bone of P. obscurus.

Ao history

' See Cat. Foss. Eept. & Aiiijihib. pf. iii. p. Kil.

J
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Puffinus, sp. d.

Of rather larger size thun the preceding form.

Hah. Bermuda.

8738-40. The imperfect right and left humerus, the distal portion

of the left ulna, and two specimens of the imperfect right

metacarpus ; from superficial deposits at Bermuda.

Mantell Collection. Purchased, 1838.

Genus OSSIFRAGA, Homhron & Jacquinot '.

The following osteological characters distinguish this genus from

Dlomedea. The beak is moderate, with the nares large, slit-like,

separated by a narrow bar, and situated midway between the tip

of the beak and the lachrymal ; an oval vacuity in the oral surface of

the premaxilla\ The talon of the tarso-metatarsus has the inner

groove converted into a tube. There is a foramen in the superior

surface of the carina of the sternum.

©siiStfraga gtgantta (Gmelin ').

Syn. Procellaria gigantea, Gmelin '.

The type and only described species. Length of skull 0,170.

Hah. Pacific.

T)ie folhnv'inij specimens were ohtained from the superficial deposits

of \Vain(/0)h/oro, North Island ; and were purchased from
WaUtr Mantell, Esq., about 1855.

A. 131. Three specimens of the imperfect extremity of the cranial

rostrum. These specimens exhibit the anterior border of

the nares, and the characteristic oval vacuitj- on the oral

surface of the premaxillse immediately behind the hook of

the beak.

32175. Three specimens of the left coracoid, wanting the posterior

portion of the sternal expansion.

32175 a. The imperfect right coracoid.

32178. The right scapula.

32175 b. Two specimens of the anterior portion of the sternum.

The least imperfect one shows the characteristic foramen

in the superior surface of the upper part of the carina,

' Comptes Eendus, vol. xviii. p. 356 (1844).

= Syst. Nat. vol. i. p. .^fiS (1788).—Proreftaria.

^ Loc. cit.
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32244. The slightly imperfect right metacarpus.

32244 a. A smaller and more imperfect right metacarpus.

32173 c. The sacrum and greater part of the left innominate.

32173 d. The imperfect right innominate.

32173 e. The acetabular region of the right innominate.

32245. The distal part of the right tibio-tarsus. The characteristic

form of the bridge over the extensor tendons is well

shown.

32245 a. The distal portion of the right tibio-tarsus of a smaller

individual.

32245 b. The proximal portion of the left tibia, showing the large

cnemial crest.

32233. The right tarso-metatarsus. The conversion of one of the

grooves of the talon into a closed tube at once distinguishes

this bone from the tarso-metatarsus of Diomedea.

32233 a. A somewhat larger left tarso-metatarsus, with the

extremities imperfect.

32229. An associated series of cervical and dorsal vertebrae. The

posterior cervicals exhibit verj' clearl)' the extreme short-

ness of the neural region and the great lateral expansion

of the zygapophyses, which are so characteristic of this

group.

Genus DIOMEDEA, Linn.'

All the species are of very large size. The skull has the supra-

orbital groove of great depth : the beak being very long, with small

nares, approximated to the lachrymal, and no vacuity on the oral

surface of the prem axillae. The tarso-metatarsus (fig. 42) is

moderately shoit and stout, with a deep channel on the anterior

surface, and a sharp ridge on the outer border of the posterior

surface ; the talon has one deep outer groove and two shallow inner

grooves ; the distal trochlese are slightly expanded, the second only

slightly shorter than the fourth, and but little reflected, and the

foramen situated on the vertical line between the third and fourth

trochlea relatively high up. The humerus is greatly elongated,

with a shallow subtrochanteric fossa, which contains a pneumatic

' Svst. Kat. cd. 12, lol. i. p. 214 (I'iW).
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foramen, a slight depression for the brachialis anticus, and a

comparatively small ectcpicondylar process.

The superior surface of the carina of the sternum has no vacuity.

JDiomctJta cIjIorovI)i)nd)fl, Graelin '.

Much smaller than the typical D. exulans, with a sharj) median

ridge on the beak behind the nares.

Nab. Pacific.

32163. The anterior and palatal portion of the cranium ; from

superficial deposits at Waikouaitu, New Zealand, which

contain remains of Dinarnithidce.

Walter Mantell Collection. Purchased, about 1855.

32225. The imperfect posterior portion of the cranium ; from

similar deposits. Walter Mantell Collection.

32226. The imperfect posterior portion of the cranium, in a very

fresh condition ; from New Zealand.

Walter Mantell Collection.

Diomedea anglica, Lydekker (n. sp.)

Somewhat smaller than D. exidans, with a proportionately more

slender tarso-metatarsus.

Hab. Europe (England).

A. 87. Plaster-casts of the right tarso-metatarsus and of the asso-

ciated proximal phalangeal of the fourth digit. The
originals were obtained from the Eed Crag (Upper
Pliocene) at FoxhaU, Suffolk, and are preserved in the

Museum at Ipswich. They are described and figured by
the writer in the ' Quart. Journ. Geol. Soc.' vol. xlii.

pp. 366, 367, fig. 2 ; the figure being reproduced in

woodcut 42. They agree in all general respects with the

corresponding bones of existing species.

Made in the Musexim, 1886.

' Syst. Nat. vol. i. p. 568 (1788).
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Biomedea anglica.—The right tarso-metatarsus (A) and first phalangeal of the

fourth digit (B) ; from the Eed Crag. }. (From the Quart. Journ. Geol.

Soc.)

Incertm Sedis.

Genus HYDRORNIS, Milne-Edwards ^

Founded upon a tarso-metatarsus of somewhat larger size than that of Quer-

guedula crecca, which, while agreeing with the Anseres in the extreme shortness

and backward inclination of the second trochlea, approximates to Puffinus in

the more complex talon, the slight degree of lateral compression, the channel on

the anterior surface, and the muscular ridges on the posterior surface ; although

differing by the low proximal iutercotylar tuberosity. The two points of inser-

tion of the tibialis anticus are united, indicating a limb adapted for swimming.

Oiseaux Fossiles de la France. Tol. i. p. .%2 (1867-68).
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Hydromis natator, Milne- Edwards '.

Hah. Europe (France).

From tlie Lower Miocene (Upper Oligocene) of Allier.

Suborder XVII. PYGOPODES.

Schizognathous birds, with moderately long or short wings, the

beak comparatively straight and often much compressed, the tem-

poral fossae of the skull separated only by a thin ridge, the angle of the

mandible truncated, no ectepicoudylar process to the humerus, aud

an upward extension of the cnemial crest of the tibia, which may
anchj'lose with the patella.

The skull has very large supraorbital grooves, which are only

separated in the middle line by a narrow ridge.

The tarso-metatarsus is comparatively short, with a sharp ridge

on the outer border of the anterior surface, and the second trochlea

relatively shorter and more reflected than in the Tubinares ; the

talon may or may not contain a closed tube.

The tibio-tarsus is readily characterized by the upward extension

of the cnemial crest, and the general absence of an ossified bridge

over the extensor groove, which is very deep aud wide ; the anterior

intercondylar gorge is wide, and the posteiior distal trochlear sur-

face short and wide, with prominent lateral ridges. The length of

the femur varies considerably iu the two families.

The coracoid is more or less expanded distally, and always has a

large and very prominent hyosternal process placed considerably

above the posterior sternal angle ; and the large subclavicular pro-

cess is perforated at the base.

The humerus varies greatly in length ; it always has a long and

prominent delto-pectoral crest and a protuberant bicipital surface
;

while there is no ectepicoudylar process or subtrochanteric foramen.

Family COLYMBID^.

The tarso-metatarsus is much compressed laterally (most so in

j
Cohjmbus), and has the talon very prominent, with one or more

[
closed tubes for the flexor tendons. The tibio-tarsus is at once

characterized by the anchylosis of its cnemial crest to the patella,

\ to form a long spine-like process, and the femur is short, and in the

type genus much curved.

' Oiseiiux Fossiles de la France, vol. i. p. .%2 (18(>7-68).
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The coracoid is much expanded distallj-, and the sternal articu-

lation extends a long way up its inner surface. The humerus is

long, with scarcely any subtrochanteric fossa.

The compression of the beak is but slight.

Genus COLYMBUS, Linn.'

The type genus.

CoImiibiiS Stptcntvionalts, Linn.^

Hah. Northern Europe.

A. 211. Casts of the associated femur, tibio-tarsus, and tarso-meta-

tarsus. The originals were obtained from the Pleistocene

of Mundesley, Norfolk, and are preserved in the Museum

of Practical Geology, Jermyn Street. They are described

and figured by E. T. Newton in the ' Geol Mag.' decade 2,

vol. X. p. 97, pi. iii. (1883).

Presented by E. T. Newton, Esq., 1890.

Genus COLYMBOIDES, Milne-Edwards \

Imperfectly known ; founded upon a humerus presenting some

of the characters of Colymhus, with others found in Podiceps. The

undermentioned coracoid approximates to that of Colymhus, and is

unlike Podiceps, the same being true of the sternum.

Colymboides minutus, Milne-Edwards *.

The type species. Founded upon a humerus, which is about half the length

of that of Coli/mhus septentrionalis.

Hab. Europe (France).

From the Lower Miocene (Upper Oligocene) of Allier.

Colymboides anglicus, Lydekker (n. sp.).

Known by the coracoid, which is considerably more than half the

size of the corresponding bone of Colymhus septentrioncdis.

Hah. Europe (England).

30330. The left coracoid ; from the Upper Eocene (Lower Oligo-

(Fig.) cene) of Hordwell, Hampshire. The type figured in wood-

cut 43, with a restoration of the missing process on the

1 Svst. Nat. ed. 12, vol. i. p. 221 (1766). ^ Loc. cit.

^ Oiseaux Fossiles de la France, vol. i. p. 297 (1867-()8). * Lnc cit.



ALCIDiE. 193

posterior bonier of the distal extremity. The contour of

this specimen accords very closely with that of Colymbus

(compare Milne-Edwards, ' Oiseaux Fossiles de la France,'

pi. xlviii. figs. 4-5), exhibiting the same curvature of the

head, with a long articular surface for the furcula, the

same great expansion of the distal extremity, on which

the broken surface for the attachment of the process on

the posterior border is distinctly visible. The surface

for articulation is of the narrow form, with the large up-

ward extension on the inner aspect of the bone character-

istic of the family. Hastings Collection. Puixhased, ISoo.

Fi- 43.

Colymboidcs cdujUcus.—Ventral aspect of the left coraeoid ; from the Upper

Eoceue of ITordwcll. \. Letters as in fig. 23 (p. 84).

30330. The imperfect anterior portion of a sternum probably refer-

able to this species ; from HordwcU. The left coracoidal

groove fits the preceding specimen. In the presence of a

deep concavity in the middle line between the coracoidal

grooves, the inner surface of this specimen agrees with the

sternum of Cohjmhus, to which it approximates in the

slight development of the episternal process.

Hastings Collection.

Family ALCID.E.

The tarso-mctatarsus is not compressed laterally, and has a

slightly developed talon, usually with three open grooves, but the

innermost of which may form a closed tube {Alca tarda). The
cncmial crest of the tibia extends only a short distance above the

o
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proximal articular surface. The femur i« comparatively long and

straight.

The distal expansion of the coracoid is but slight, the sternal

articulation does not extend far up on the inner surface, and in the

type genus the inner sternal angle is much inflected. The humerus

is comparatively short, and in the type geuiis is small and much

compressed laterally.

The compression of the beak is generally strongly marked—most

so in the type genus.

Genus ALCA, Linn.

'

Tiie type genus. The beak is straight, large, much compressed,

and strongly deflected towards the extremity.

Alca impennis, Linn.
^

The largest species. The wings are aborted and useless for flight.

Hah. Northern Europe and America.

A. 152. The imperfect skeleton ; from a Guano deposit at Funk

Island, off Newfoundland. Nearly all the bones with the

exception of the phalanges are present, but all of them do

not belong to one individual. Ftuxhased, 1875.

Suborder XVIII. IMPENNES.

This group is sufliciently distinguished by the structure of the

tarso-metatarsus (fig. 44), which is very short and wide, with the

three metatarsals only united by thin plates of bone, and vacuities

between them below the tarsus. The tibio-tarsus is moderately

long, with the cnemial crest extending far down on the shaft, the

distal extremity inclined inwardly, no intercondylar tubercle on the

extensor bridge, and the proximal extremity of the entocondyle free

and hook-like ^ The coracoid is long, narrow, and gradually

widening distaUy ; the distal part is very concave on the dorsal and

convex on the ventral surface ; and the proximal part of the dorsal

surface is flattened ; there is no hyosternal process, the postcro-

sternal angle being truncated ; and the subclavicidar process is very

1 Syst. Nat. ed. 12, vol. i. p. 210 (1766). - Loc. eit.

^ This character, together witli tlie more proniiuent extensor bridge, at ouee

distinguishes the tibio-tarsiis of the Impennea from that of the Auseres.



SI-HENISCID.E. 195

large, placed high up, and not unt'requently unites with a lower

I)i-ocess to enclose a large oblong foramen. The scapula is very-

largo and wide. The wing-bones arc compressed, and the proximal

ones very small ; the humerus having a very large subtrochanteric

fossa and aborted condyles.

Family SPIIENISCID.E.

Includes all the members of the suborder.

Genus EUDYPTES, Vieillot '.

The species arc generally of smaller size than those of Aiiteno-

diftes (Avhich is unknown in IN^ew Zealand), and the beak is much
deeper. It appears impossible to distinguish genericaUy many of

the bones of the two genera, but in the tarso-metatarsus of the

present genus the outer interosseous foramen is longer and nar-

rower than the inner one, and the groove prolonged from it on to

the anterior face of the bone is deeper than in Aptenochjtts.

CulllipttiS antipoUum (Hombr. & Jacq. ^).

Syu. Catarrhactes antipodes, Ilombr. & Jacq.^

A large species. The undermentioned specimens of the tibio-

tarsns are characterized by the great width of the anterior inter-

condylar gorge, and are thus readily distinguished from the corre-

sponding bone of E. adeJiir', in which this gorge is narrow. The

Fig. 44.

Eudi/pics aiitipodioii.— The right tarso-tnetatarsus ; from the superficial

deposits of New Zealand, j-

' Analyse, pp. 67 & 70 (1816).

- Aun. Sci. Nat. vol. xvi. p. 520 {lS-i\).—Cafarrh<ic(es. ' Loc. cii.

o2
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reference of all the specimens is provisional, since there is no recent

skeleton of this species in the Museum.

Hub. Antarctic Regions and New Zealand.

32167*. The left tibio-tarsus ; from superficial deposits in New
Zealand. The length, exclusive of the cncmial crest, is

0,123.

Waller ManteU Collection. FurcJuised, about 1855.

32167**. A slightly smaller light tibio-tarsus, probably specifically

identical with the preceding specimen ; from the same

deposits. The distal extremitj- is slightly imperfect.

Waltei- Mantcll Collection.

32119. The right tarso-mctatarsus; from the superficial deposits of

(7'7(/.) Waikouaitu, New Zealand. This specimen (fig. 44) agrees

exactly in relative size with the preceding.

Walter ManteU Collection.

CBiitJyptfg djrwsiofomitS (Forster'X

Syn. Aptenodytes chrysocomc, Forster ~.

Eudyptes pachyrhynchus, Gray ^.

Considerably smaller than the preceding species, the length of the

tilno-tarsus being 0,105 (exclusive of the cnomial crest).

Hab. Antarctic llegions and New Zealand.

32116. Tile left humerus; from the superficial deposits of Waiko-

waitu, New Zealand. This specimen is indistinguishable

from the corresponding bono of a recent skeleton. It may
be readily distinguished from the larger humerus of E.

adellce by the form of the depression on the dorsal surface

external to the subtrochanteric fossa.

Walter ManteU Collection. Purchased, about 1855.

Genus EUDYPTULA, Eonaparte '.

Includes the smallest representatives of the family.

1 Coinm. Soc. Eeg. Sci. Gott. vul. iii. j). 135 (1781).

—

Jphiwdyfcs.
^ Loc. ci(.

^ Voy. of Erebus and Terror—Birds, p. 17 (1844).
' Comptes Rendus, to], xlii. p. 775 (]8.")f!).

I
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^utJnptula minor (Gnidiii ').

Syn. Aptenodi/tcs minor, Gmeliu '-.

The type species.

Uab. Antarctic Regions and Now Zealand.

32119*. A left tarso-metatarsua belonging either to this species or

to the closely allied E. undina ; from superficial deposits

at Waikouaitu, New Zealand.

W(tUer Maiitell Collection. Purchased, about 185-5.

Undetermined Bones of Cabinat.e.

a. From the Phosphorites of Bach, near Lal/jenque (Lot), France,

A. 59. A small and imperfect sacrum. Purchased, 1S84.

A. 65. A proximal phalangeal of the pes. Probably belongs to a

wading bird. Purchased, 1884.

b. From the Upper Eocene (Loiver Olir/oeene) of Hordwell, Hants.

30327. A right eoracoid, wanting the head. Indicates a bird of the

approximate size of Ihis lom/irostris. There is a minute

perforation at the base of the subclavicular process.

Hastings Collection. Purchased, 1855.

30326. A rather shorter left eoracoid, wanting the proximal ex-

tremity. There is a larger subclavicular perforation.

Hastings Collection.

30329. A riglit eoracoid, wanting the distal extremity, with a rela-

tively wide and perforated subclavicular process.

Hastings Collection.

A. 148. The imperfect right (?) ulna of a very large and long-

winged bird. The proximal portion is wanting, and the

distal extremity appears to be very unlike that of any

existing bird. (?) Hastings Collection.

A. 149. The imperfect proximal portion of a left ulna not im-

probably referable to a smaller individual of the species to

which the preceding spcciraon belonged.

{'!) Hastings Collection.

36795. The right ulna of a comparatively small bird. This spe-

cimen indicates a short-winged bird, and would agree

' Syst. Nat. vol. i. p. .5.58 {l7HS).~A2)ff/wdi/fa. ^ Loc. cif.
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approximately in relative size with the coracoids men-

tioned above. Presented by S. Lainr/, Esq., 1862.

A. 150. A slightly smalle-r imperfect ulna, in matrix. No history.

A. 147. The distal extremity of a right femur. Would agree fairly

in relative size with the coracoids entered above.

No Jiistory.

25266. An imperfect trunk vertebra. Indicates a bird of the same

approximate size as the preceding specimen.

Hastings Collection.

c. From the London Clay of the Isle of Sheppey.

38935. Fragment of rock containing imperfect portions of the

skeleton of a bird of the approximate size of Lithomis

vulturinus. The specimen exhibits the imperfect sternum

and portions of the shafts of some of the bones of the

wings. BoiverhanJc Collection. Purchased, 1865.

38934. Fragment of rock containing portions of the skeleton of a

bird of the same approximate size as the one to which the

preceding specimen belonged. The recognizable bones in-

clude a cervical vertebra, the imperfect distal portion of a

humerus, the proximal portion of an ulna, the imperfect

right metacarpus, and fragments of other long bones.

BowerbanJc Collection.

A. 71. The distal extremity of a right humerus. This specimen,

which is somewhat waterworn, agrees in size with the

corresponding bone of Lithomis vultunmis, but exhibits

no distinctive Accipitrine features. It has no ectepi-

condylar process.

Presented Inj W. H. Shrubsole, Esq., 1885.

38933. An imperfect sacrum. Figured by Owen in his ' British

(Fir/.) Fossil Mammals and Birds,' p. 553, fig. 233.

Bowerbnnl- Collection.

Eggs of Carinat^.

25452*. The egg of a Passerine bird ; from the Lower Miocene

{Fiy.) (Upper Oligocene) of Weissenau, near Mayence. De-

scribed and figured by Becker in the ' Neues Jahrb.' 1849,

p. 71, pi. iii. fig. 4. Resembles the egg of the Yellow-

Hammcr. Purchased, 1S49.
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25453**. An egg probably referable to one of the Gavia? ; from

(Flf/.) the Lower Miocene of Weissenaii. Described and figured

by Becker, o^). cii. p. 6!), pi. iii. fig. 2. Accords closely

in size and contour with the egg of Larus ridihvndus.

Purchased, IS-ti).

118. A crushed egg ; from the Lower Miocene (Upper Oligocene)

of Puy-de-U6me. Agrees in size with the egg of the

Common Cormorant. Purchased. Before 1840.

46343. An egg, with one side imperfect ; from the Lower ^Miocene

of Pont-du-Chateau (Puy-dc-D6me). This specimen is as

large as tlie egg of a domestic duck, and agrees with the

eggs of that group in the fine structure of the shell. It

is thus shown that it cannot belong to Phoenicopteriis or

the Ciconiidce, where the shell is either finely punctate or

rugose, Cunnington CoUection. Purcliased, 1875.

29698. A crushed egg, in matrix, apparently similar to the pre-

ceding specimen ; from the Lower Miocene of Cournon

(Puy-de-D6mo). Croizet Collection. Purchased, 1348.

27726. Five similar specimens ; from Cournon.

Croizet Collection.

27633. A similar specimen ; from Cournon. Croizet Collection.

27833. The smaller extremity of a similar egg ; from the Lower

Miocene of Perignat (Puy-de-D6me). Croizet Collection.

27726. A large crushed egg, in matrix; from Cournon.

Croizet Collection.

48172. Portions of large eggs, in matrix ; from the Middle Miocene

of Steinheim, Bavaria. They are too small for Pelecanus.

Purchased, 187G.

Feathers of Carinatje.

A. 154. Slab of tufa showing the imperfect impression of a tail- or

wing-feather ; locality unknown. Xo histonf.

42803. A split fragment of rock showing the two impressions of a

small body-feather ; from the Upper Miocene of (Euingen,

Switzerland. Van Breda Collection. Purchased, 1S71.
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A. 155. Fragment of rock showing the impression of a small tail-

or wing-feather ; from the Lower Miocene (Upper Oligo-

cene) of Puy-de-D6me, France. No history.

28491 a. Nine fragments of rock exhibiting impressions of small

feathers; from Puy-de-D6me.

Croizet Collection. PurcJiased, 1848.

42757. Fragment of lignite showing the impression of part of a

feather; from the Lower Miocene of Rett, near Bonn,

Siebengebirge. Van Breda Collection. PurcJiased, 1871.

33067. Fragment of lignite showing the impression of a body-

feather ; from Rett. PiircJiased, 1858.

49462. A split fragment of lignite with the impression of a smaller

body-feather ; from Rett. PurcJiased, 1877.

A. 80. Fragment of rock showing the imperfect impression of a

feather ; from the Middle Eocene of Bournemouth,

Hampshire.

Presented by J. Starkie Gardner, Esq., 1886.

Inccrtm Sedis.

Genus EUPTERORNIS, Lemoine '.

Founded upon the distal portion of an ulua, indicating a bird nearly as

large as a Goose.

Eupterornis remersis, Lemoine ^.

Hab. Europe (Franco).

From the Lowest Eocene CCernaysian) of Rhelnis.

Series B. ODONTOENITHES.

Functional teeth present ; and the mandibular rami not anchy-

losed at the symphysis. Distal portion of ischium distinct from

ilium.

Suborder XIX. ODONTORM^.
Teeth implanted in distinct alveoli ; vertebral centra amphi-

coelous ; carina of sternum well developed.

' Recherchcs sur Ics Oiseaux Fussiles dcs Environs de Ecinis, p. 5G (1878).

- Loc. cit

.



iCHTnTORNrxnTD.i:. 201

Faiiiilj ICHTHYOENITIIIDvE.
Inthetyp;calM^o.«/,(fig.45), of .bo North-An>ericau Cretaceous, the

and .eflected and a very shght talon
; the tibio-tarsus has no extensor bridge

t ,0 eoraooul has a produced hyosternal proeess, as in t],e Gavi^ and Limicol.
•'

;Tel 1 "T''''^""''"'^''^^'
'"'• '^' '""'•'"""^ deyelopn,ent of the delto-pectoral crest. Apatonus, of the sa.ne deposits, appea,-s to be an allied genus.

»

Ichthyornis !'/c/or.-Ecstoration oflhe skeleton ; from the Cretaceous
of Kansas, h. {Afier Mai-y//.)
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Suborder XX. ODONTOLC^.

Tcetli implanted in a groove ; vertebral centra sadclle-shaped

carina of stornnm (when known) aborted.

Family ENALIORNITHID^.

Very imperfectly known, and provisionally ]>laced here on

account of the resemblance of the femur and tarso-metatarsus to

the corresponding bones of Coh/mbits and Ifexperomis.

Genus ENALIORNIS, Seeley '.

Syu. Pdlcporohjmhts, Seeley^.

Peluffornis, Seeley '.

Founded upon isolated fragmentary bones, which may or may

not all belong to one genus, and neither of which is definitely

described as the type.

The tarso-metatarsus probably referable to this genus is

characterized by the lateral compression of its distal extremity,

which doubtless indicates swimming habits. The second trochlea

is much shorter than either of the others and greatly reflected.

The fourth trochlea is slightly wider and longer than the third ; a

feature in -which this bone approximates to Hesperomis. The

general contour of the tarso-metatarsus is very similar to that of

Baptornis, Marsh \ from the North-American Cretaceous ; but in

the latter the reflection of the second trochlea is less marked, and

the length of the fourth trochlea does not exceed that of the third.

It is probable that the tarso-metatarsus of Enaliornis, like that of

Baptornis, had no talon (hypotarsus).

Enaliornis barretti, 8eeley '.

Syn. raWocohjmhus barretti, Seeley^.

Enaiiornis barrett ', Seeley
''.

Pelagornis barretti, Seeley •*.

1 Index to Aves etc. in Cambridge Museum, pp. xvii, 7 (18(i9).—Name only.

2 Proc. Camb. Phil. Soc. vol. i. p. 228 (18G4).—Name only (misprinted);

subsequently withdrawn.
^ Ann. Mag. Nat. Hist. ser. 3, vol. xviii. p. 110 (186fi").—Preoccupied, see

p. 47.

^ Amer. Journ. ser. 3, vol. xiv. p. 8(> (1877).

'' Proc. Camb. Phil. Soc. I. c.—PatcBocolj/mhus. " Loc. cir.

' Index fo Aves etc.. I.e. " Ann. Mag. Nat. Ilibt. I.e.
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Tho type species. The tarso-metatarsns indicates a liinl of the
dimensions of Cohimhns septentnonalis.

Hah. Europe (England).

A. 112. Cast of the distal extremity of the left tarso-met a tarsus
probal.ly referable to this genus and species. The
original, which is in the collection of T. Jesson Esq
was obtained from the Cambridge Greensand, and is
described and figured by Seeley in the 'Quart. Journ
Geol. Soc' vol. xxxii. p. 500, pi. xxvii. figs 24 25 It
differs from the corresponding bone of Cohjmhm iu the
following points. In Cohjmhus the third trochlea is
both wider and longer than the fourth; the posterior
surfnces of these trochleoe do not extend nearly so high up
in the fossil as iu the recent bone ; the profile of tl.e
second trochlea is angulated in the fossil and rounded in
the recent bone; and there is no deep depression above
the trochleas on the posterior aspect of the former In all
these resj,ects the fossil approximates to Baptornis and,m a less degree, to Ilesperoniis.

Made in the Museum, 1889.

A^163. The distal extremity of the right femur; from the Cam-
{J^ig.) bridge Greensand. This specimen (fig. 4G, B) agrees with

the one figured by Seeley, op. di. pi. xxvii. fio-. i^ jt

Cofi/mbus sepfenMonalis (A) and EnallornL^ harrctti (B). Distal
extremity of the right femur. |.

presents a marked resemblance to the corresponding bone
of Cohjmhus (fig. 46, A), but the .shaft was less curved.

Purchased, 1885.
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Family HESPEllORNITHID/E.

General skeletal structure approximating to that of Colymbus,

but the carina of the sternum and the wings aborted, and the scapula

Fis. 47.

Hcitperorim rcgalis.—Skeleton, restovcd ; from the Cretaceous of Kansas.

About i. {After Marsh.)

and coracoid placed after the llatite manner, although not anchyloscd

together.

Skull approximating in contour to that of Colijmhvs, but with two
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vomers, instead of the (lcei)ly cleft single vomer of the latter
;

appaieiitly no basiptorygoitl processes ; angle of maudible prolonged

backwards.

The tarso-metatarsus is of moderate length, laterally compressed,

grooved anteriorly, without talon, and the distal trochlea; gradually

diminishing in size and length from the fourth to the second, the

latter being reflected. The tibio-tarsus (fig. 49, B) approximating to

that of Cuh/mbus, but with tho spike-like patella (fig. 49, C) not

anchylosed to the cncmial crest, and perforated by a foramen for the

tendon of tho ambiens muscle ; no extensor bridge. The femur

(fig. 49, ¥,) is short and expanded laterally and compressed from back

to front to a greater degree than in Coh/mhus (fig. 49, D). The
pelvis (fig. 50) is of the elongated type found in Coh/mhus, but the

shaft of the ischium is entirely free from the ilium. The cervical

vertebra; (especially those in the anterior part of the series) closely

resemble those of Cohjnihus.

The writer's study of the skeleton leads him to endorse the conclu-

sions arrived at by D'Arcy Thompson ' as to the close affinity of

Hesi^eroniis with Coli/mhus, and its total distinctness from the llatita;,

the apparent resemblances in the pectoral girdle and sternum to

the latter being apparently due to the loss of the power of flight.

The arguments in favour of this view being fully detailed in the

memoir cited, need not be recapitulated.

Genus HESPERORNIS, Marsh \

Syn. Lcstornis, Marsh *.

The type and only described genus.

Hesperornis regalis, Marsh \

The type species. In a standing position about one metre in

height.

Hab. North America.

The originals of the undermtntioned sjKcimens, which are preserved

in the Museum of Yah CoUaje, Philadelphia, tvere obtainedfrom
the Cretaceous of Kansas. The casts were presented by Prof.

0. C. Marsh.

A. 19. Cast of a portion of the left ramus of the mandible, showing
three teeth.

' Stud. Mus. Uumlee, vol. i. art x. (1890).
'' Amer. Joun:. ser. o, vul. iii. p. o7 (187l')' ^ -^^«/. vol. xi. p. JO'J (1876).
* Ibid. vol. iii. p. o7 (1872).
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A. 30. Cast of a fragment of the right ramus of the mandible, showing
the imperfect dental alveoli.

A. 21. Cast of the axis vertebra. Original figured by Marsh in his

'Odontornithes,' pi. iii. fig. 1.

A. 22. Cast of fourth cervical vertebra. Original figured by Marsh,
up. cit. pi. iii. fig. 3.

Vm. 4S.

Hcsperornis rcgalis.—Anterior (A) aud postei-ior (B) aspects of tlie thirteenth

cervical vertebra ; from the Cretaceous of Kansas. \ . s, neural spine ; s,

prezygapophysis ; s, postzygaj)Opliysi8 ; d, upper transverse process (dia-

popbysis)
; ;j, lower transverse process (parapophysis) ; n.c, neural caual

;

f, costal canal. {After Marsh.)

A. 23. Cast of the twelfth cervical vertebra. Original figured by

Marsh, op. cit. pi. iv. fig. 3. A figure of the thirteenth

cervical is given in woodcut (fig. 48).

A. 24. Cast of the fifteenth cervical vertebra. Original figured by

Marsh, oj). cit. pi. iv. fig. 6.

A. 25. Cast of the first dorsal vertebra. Original figured by Marsh,

op. cit. pi. iv. fig. 7, where it is reckoned as the sixteenth

cervical.

A. 27. Cast of the fifth dorsal vertebra. Original figured by Marsh,

op. cit, pi. V. fig. 4, where it is reckoned as the third

dorsal.

A. 26. Cast of the eighth dorsal vertebra. Original figured by Marsh,

op. cit. pi. V. fig. 7, as the sixth dorsal.



FiL'. -III.

L_ ._._^.,_^H tarsus of C'o/y/«/)w,j. B. do. o{ Hesprronus, >,. C. Left patella of 77cw-^H roriiif, \. I). Pojtenur aspect of left femur of Colyiulm.-^, \ E Do. of^H Hc-^pcronit!^, J. (After D'Arcv Thompson, Stud. Mus. Dundee, 1800 )
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A. 28. Cast of a caudal vertebra.

A. 29. Cast of a slab of rock, showing the left lateral, ventral, and

dorsal aspects of the pelvis and sacrum. Original figured

by Marsh, op. cit. pis. x., xi. (sec fig. 50).

Fi-. 50.

Hcsperoniis regalis.—Left side of p-ilvis ; from tho Cretaceous of Kansas. \.

il, iliiiiii ; is, iscbiuin ;
[i^, pubis

; p, pectineal process of do ; a, acetabulum.

{After Marsh.)

Fig. 51.

Hespcrornis rcr/alis.—Left side of the pectoral girdle and sternum ; from the

Cretaceous of Kansas, i. s, scapula ; h, humerus ; c, coracoid
; /, furcula

;

sf, sternum. {After Marsh.)

A. 30. Cast of the left femur. Original figured by Marsh, oj). cit.

pi. xiii. ; see fig. 49, E. Allowing for the crushed con-

dition of the proximal extremity, the resemblance to the

corresponding bono of Coh/nihus is very marked.
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A. 31. Cast of the left tibio-tarsus, in a crushed condition. Original

figured by Marsh, op. cit. pi. xiv. ; see fig. 49, B.

A. 32. Cast of the left patella. Original figured by Marsh, op. cit.

pi. XT. figs. 1-3
; see woodcut 49, C. The basal perforation

is shown.

A. 33. Cast of the left tarso-metatarsus. Original figured by Marsh,

opt. cit. pi. xvi.

A. 34:-43. Cast of the phalangeals of the left pes, and of the metatarsal

of the hallux. Figured by Marsh, oj). cit. pis. xviii., xix.

Hesperornis crassipes, Marsh \

Syn. Lestornis o-assipes, Marsh ^.

Of larger size than //. re(jaJts, vrith a stouter tarso-metatarsus
;

these difl'erences being regarded as probably of more than sexual

value.

Bah. North America.

A. 44. Cast of a slab of rock showing the ventral aspect of the

sternum. The original, which forms a portion of the type

skeleton, was obtained from the Cretaceous of Western

Kansas, and is preserved in the Museum at Yale College.

It is figured by Marsh in his ' Odontornithes,' pi. viii.

figs. 1-3. Presented hy Professor 0. 0, Marsh.

' Amer. Journ. ser. 3, vol. xi. p. 500 (1876).

—

Lestornis.

^ Loc. cit.
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Order 11. KATIT^.

The sternum is keelless, and the wings are more or less rudimen-

tary. The long axes of the scapula and coracoid arc placed approx-

imatelyin the same line, or form a very obtuse angle at their junction,

the latter bone being short and broad ; the furcula is incomplete,

without median union of the rami. The ischium docs not unite with

the hinder part of the ilium ; the preacetabular portion of the ilium

is very large, and may exceed the postacetabular moiety in length
;

and the two ilia are parallel. The uncinate processes of the ribs

are small, rudimentary, or absent, and do not exceed three in num-

ber. In the skull the quadrate is overlapped by a descending process

of the squamosal ; the proximal articular head of the quadrate is

undivided ; and the vomer is broad behind, and interposed between

the pterygoids, palatines, and basisphenoidal rostrum.

Very frequently there is no bony bridge over the extensor groove

of the tibio-tarsus ; the fibula always remains free from the latter

bone ; and the talon (hypotarsus) of the tarso-metatarsus is simple,

usually consisting of two low crests, separated by a wide channel,

but in StruiJiio with only one crest. The lateral arches of the cer-

vical vertebrae never unite beneath the centrum.

The species are of purely terrestrial habits, and generally of large

size. Teeth are absent; and the centra of the vertebrae saddle-

shaped.

Family STEUTHIONIDiE.

The beak is short, the humerus long ; there is no hallux, or

second digit to the pes, and no extensor bridge to the tibio-tarsus
;

and the pubes unite in a ventral symphysis.

The tarso-metatarsus is very long and slender, grooved anteriorl}^,

with only one ridge to the talon, and of the two trochlcaj the fourth

is very much smaller than the third. The tibio-tarsus is long and

slender, flattened from back to front, with no distinct extensor groove,

and its condyles very similar to those of the Casuariidce, but the

lateral borders of the posterior trochlear surface more prominent

;

its cnemial crest does not extend above the level of the articular

surface. The pelvis is sufficiently characterized by its pubic sym-

physis. The coracoid has a very large central foutanelle, sug-
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gesting a division between a prccoracoidal and true coracoidal

moiety. The cervical vertcbra3 are elongated.

The male is much larger than the female.

Genus STRUTHIO, Brisson '.

Syn. i>frttfJtiolit/iic--^, Uraiidt -.

The only geuus of the family; the so-called Sinithiolithus, pro-

posed on the evidence of a fossil egg, being apparently not separable.

Struthio asiaticus, Milne-Edwards '.

Syn. Struthio pahcindicus, Falconer ' (MS.).

Meyaloscelornis sivalensis, Lydeklcer ' {in parte).

Apparently closely allied to the existing S. camelus, but with re-

latively shorter and stouter cervical vertebra"', and somewhat thicker

metacarpals.

JIab. India.

Thefolhwinfi specimens, which include the types, were obtainedfrom
the Pliocene of tlie Siwalil- Hills.

23105. A specimen comprising nine cervical vertebroe in natural

(i''(r/.) juxtaposition, some imperfect bones of the wing, and the

distal portion of the right tarso-metatarsus, together with

the greater portion of the proximal phalangeal of the third

digit in apposition with the latter. The mass also includes

the atlas and two later cervical vertebriB and an incisor of

an antelope. Described by Davies in the ' Geol. Mag.'

decad. ii. vol. vii. pi. 1 9, with a figure of the tarso-meta-

tarsus and phalangeal in pi. ii. fig. 1 ; also described, with

a figure of the same bones, by the present writer in

the ' Palpeontologia Indica,' ser. 10, vol. ii. p. 144, pi. xv.

fig. 3. The wing-bones comprise the radius and ulna, the

metacarpus, and the proximal phalangeal of the second

digit. The tarso-metatarstis cannot be distinguished from

the corresponding bone of S. camelus.

Presented by Colonel Colvin, 1848.

39732. The imperfect distal portion of the left tibio-tarsus. Noticed

(Fiy). by Davies, oj). cit. p. 21, and figured by the writer, op. cit.

' Ornithologie, vol. v. p. 3 (1700).

^ Bull. Ac. Imp. St. POteisboiirg, vol. xviii. p. 161 (1873).
" Oiscaux Fossiles de la France, vol. ii. p. 587 (1869-71).
* See ' Falconer's Pa]«ontological Memoirs,' sol. i. p. xii (1S6S).

° Kec. Geol. Surv. lud. vol. xii. p. 56 (1879).

p2
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pi. XV. figs. 2, 2 a, where it is incorrectly referred to the

right side, Cautley Colleclion. Presented, 1842.

A. 116. Cast of the greater portion of the shaft of the right tihia

and fibula. The original, which is one of the types of

Mer/aJosccloniis, is preserved in the Indian Museum,

Calcutta, and is figured by the writer, o/>. cit. pi. xv. figs.

1, 2. Prohahly presented hi/ 0. Falconer, Esq., 1869.

Struthio chersonensis (Brandt ').

Syn. Struthiolifhiis chersonensis, Brandt \

Founded upon a fossil egg fi-ora the Government of Cherson, Kussia, which

indicates a much larger species than S. camelus. The species is referred pro-

visionally to Struthio by Nathusius ''.

Family ^PYORNITHIDtE.

The hallux and second digit of the pes are present, and the

tihio-tarsus has no extensor bridge or distinct groove. The skull

and wings are apparently unknown.

The tarso-metatarsus, which was probably of moderate length, is

of extreme width, and much flattened from back to front, with no

foramen in the groove between the third and fourth trochlefe ; the

middle of the upper part of the anterior surface is much depressed

;

the third trochlea is much the largest, and has its groove very ob-

lique ; the second is narrower and longer than the fourth. The tihio-

tarsus is long, massive, and flattened from front to back, with only

a very slight extensor groove ; its proximal extremity is much
expanded, with the cnemial crest twisted towards the outer side, and

prolonged inferiorly into a ridge traversing nearly the whole length

of the anterior surface ; the condyles are very similar to those of

the Casuariidce. The femur is extremely short and stout, with

numerous pneumatic foramina opening into the large popliteal

depression. The pelvis and coracoid are unknown.

The tarso-metatarsus was fully as wide as that of Pacliiiornis

elepliantopus, but was still more flattened from back to front, and

was probably considerably longer.

1 Bull. Ac. Imp. St. Petersbourg, vol. iviii. p. 161 (187S).—S(ruthiolithus.
'' Loo. cit.

= Zool. Am. vol. ii. pp. 47-50 (1S86).
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Genus ^PYORNIS, I. Gcoffroy '.

Syn. Epiornis, Owen-, Grandidier ^.

EpT/ornis, Auct.

The type and only described genus. Established on the evidence

of the eggs.

.Spyornis maximus, Geoffroy ''.

Syn. Epioniis or Epyornis uKLvimus, auct.

The type and largest species. The height was approximately some

two metres, but the build was much more massive even than in

Pachyornis elephantopus, to some of the larger specimens of which

the limb-bones approximate in size.

Hah. Madagascar.

41835. Cast of the imperfect left femur. The original was obtained

from the marsh of Amboulitsate, and is preserved in the

Paris Museum of Natural History. It is described and

figured by Bianconi in the ' Mem. Ac. 1st. Bologna,' ser. 2,

vol. ix. p. 117, pis. xv.-xvii. ; and also by Milne-Edwards

and Grandidier in the ' Kecherches sur la Eaune Ornitholo-

gique Eteinto des lies Mascareignes et de Madagascar,'

p. 94, pis. xxi.-xxiii. The length is 0,320, and the width

of the distal extremity 0,190 ; the corresponding dimen-

sions of the femur of one of the large species of Dinornis

being 0,357 and 0,150.

Presented hij fJie Parts Museum of Natured Ilistory, 1869.

41836. Cast of the left tibio-tarsus. The original, which is pre-

served in the Paris Museum, was obtained at the same

locality as the preceding specimen, and probably belongs

to the same individual. It is described by Bianconi, op.

cit. p. 126, and described and figured by Milne-Edwards

and Grandidier, ojy. cit. p. 88, pis. xvii.-xx. The length

is 0,610. A similar cast is noticed by Owen in the ' Proc.

Zool. Soc. ' 1852, pp. 10,11.

Presented hy tlie Paris Museum of Natural Ilistory, 1869.

1 Ann. Sci. Nat. ser. 3, vol. xiv. p. 209 (1850).

2 Pakvontology, 2ncl ed. p. 331 (1S61).—Also E. T. Newton, Trans. Zool.

Soc. vol. xii. p. 153(1880).

^ Coniptes Eendus, vol. Ixv. p. 476 (18G7). Both this and the following

term ai-o incorrect, tlie name being derived from ainvs, tall.

* Loc. cit.
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A. 17. The greater portion of the shaft of a larger left tibio-tarsus
;

from a marsh in Madagascar. The transverse diameter

at the distal extremity of the fibular ridge is 0,070 ; the

corresponding dimension of the preceding specimen being

0,059. Presented h>j J. Porter, Es^i., 18S2.

A. 81. Cast of the imperfect distal portion of the left tarso-metatar-

sus. The original, which is preserved in the Paris Museum,

is described and figured bj' Bianconi, op. cit. vol. iv. p. 87,

pis. xii., siii. The distal extremity of the second trochlea

is wanting. A specimen showing considerably more of

the shaft is figured by Milne-Edwards and Grandidier, oj).

cit. pis. XV., xvi. Purchased.

A. 82. Cast of the imperfect distal portion of the right tarso-meta-

tarsus. The original, which is preserved in the Paris

Museum, was obtained with the preceding specimen, and

probably belonged to the same individual. Purchased.

41847. An egg. This specimen measures 0,921 (36 inches) in its

longest circumference and 0,768 (30'3 inches) in girth. It

is noticed by Capellini in the ' Mem. Ac. 1st. Eologna,' ser.

iv. vol. X. p. 16 (1889). Purchased, 1870.

A. 18. Fragments of egg-shell belonging to this or the next species.

Presented hy J. Porter, Esq., 1882.

.Slpyornis medius, Milne-Edwards & Grandidier '.

A provisional species founded upon a femur of somewhat smaller

size than that of the type species.

Hah. Madagascar.

41848. An egg probably referable to this species; from a marsh.

This specimen measures 0,774 (30*3 inches) in its longest

circumference, and 0,668 (26*3 inches) in girth. It is

noticed by Capellini in the ' Mem. Ac. 1st. Eologna,' ser.

iv. vol.x. p. 16 (1889). Purchased, 1870.

A. 83. Plaster cast of an e^g of nearly the same size as the preceding.

The original is preserved in the Paris Museum.

Purchased.

' In Milne-Edwards's ' Eecherches sur la Faiine Oi-nithologique Eteinte des

lies Mascareignes et de Madagascar,' p. 97, note 2 (18GG-73).
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Family APTERYGIDJj].

Skull with a loug and slender curved beak ; humerus very short

;

a hallux ; a deep extensor groove but no bridge to the tibio-tarsus
;

a superior notch to the sternum. All the species comparatively

small.

The tarso-metatarsus (fig. 53) is comparatively short, with the

anterior surface not grooved, the second trochlea shorter than the

fourth, the third more or less pedunculated, and usually a perfoi'ation

in the groove between the third and fourth. In the tibio-tarsus the

extensor groove is very deep, and separated only by a thin ridge

Fig. 52.

N
Apteryx avsiralis.—Left side of the pelvis,

,J nat. size, il, ilimu ; is, ischium ;
p'

,

pubis
; p, pectiueal process of do. ;

a, acetabulum. (^AJfer Marsh.)

from the inner border of the bone ; and there is no distinct intercon-

d3dar tubercle. The femur is slender, much curved forwards ; with

a narrow and deep distal anterior trochlea ; the popliteal depression

is shallow, without pneumatic foramina ; and the summit- of the great

trochanter is but slightly elevated above tne bead. In the pelvis

(fig. 52) the preacctabular portion of the ilium is much longer than

the postacctabular ; and the ischium and pubis are deflected below

the axial line of the ilium ; the depth of the ischium greatly exceed-

ing that of the pubis. The coracoid has a minute foramen. The

sternum is wider than long, and has distinct coracoidai grooves, a

deep superior notch, and widely separated and non-divergent lateral

processes. The cervical vertebra) are short.
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Tho females arc larger than the males ; and the feathers have no

aftcrshafts. In addition to the sexual difference great individual

variation in point of size is observahle in Ai>teryx oiveni ' ; a

circumstance which affords grounds for considering that an equal

variation may have obtained in the Dinornithidic.

Genus APTERYX, Shaw \

The type genus. In the tarso-metatarsus the two foramina above

the tubercle for the insertion of the tibialis anticus are situated in a

deep depression on the same horizontal line ; and there is a foramen

in the groove between the third and fourth trochleae.

3[ptfvi))f au^traltS, Shaw ^

The type species. Of large size and stout build, with a very long

rostrum. The tarso-metatarsus (fig. 53, C) is stout, the lower part

of its anterior surface somewhat convex, and its third trochlea

with a moderate peduncle ; the proximal extremity is wide, and

the foramen between the third and fourth trochleae opens on the

flat surface of the bone.

llah. New Zealand (South Island).

46647. Two specimens of the cranium, wanting the extremity of

the rostrum ; from a limestone fissure at Timaru, South

Island. These specimens, which were obtained in associa-

tion with remains of Ajptomls, agree in all resjiects with

recent examples.

Presented hy Sir li. Owen, K.C.B., 1S75.

A. 156. The right femur ; from a superficial deposit at Nelson,

South Island. No history.

A. 156 a. The left tibio-tarsus ; from Nelson. The deep extensor

groove, with the absence of a bridge, is well shown.

No history

.

A. 156 b. The left tarso-metatarsus ; from Nelson. This speci-

(Fiy.) men (fig. 53, C), which accords with recent examples of

the same bone, has a length of 0,074, and a width at the

proximal extremitj' of 0,020. No history.

1 See Buller, 'Eirds of New Zealand,' p. 3fi6 (1873).

- ' Naturalist's Miscellany,' vol. xsiv. pi. 1057 (1813).

^ Loc. cif.
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^ptfvnv niantcllt, Bartlett \

Allied to A. australis, with which it agrees closely in size. The

tarso-metatursus may be distinguished by its narrower proximal

extremity, and by the foramen in the groove between the third

and fourth trochlea?.opening obliquely on one side of the groove.

Hah. New Zealand (North Island).

A. 156 c. The right tarso-metatarsus ; from a superficial deposit,

probably in the North Island. The proximal extremitj-

is imperfect. This specimen agrees very closely with the

corresponding bone of a recent skeleton, in which the

length is. U,074, and the width of the proximal extremity

0,018. A rather larger specimen, from the superficial

deposits of the North Island, is figured in Owen's ' Extinct

Birds of New Zealand,' pi. li. figs. 7, 8. No liistonj.

32166. The imperfect sacrum ; from Waingongoro, North Island.

Walter Mantell Collection. Purchased, about 1855.

Fig. 53.

Pseuclapteryx gracilis (A), Apteryx haasti (B), and Aptcryx australis (C).—The
left tarso-ruetatarsus ; from Uie superficial deposits of New Zealand. |.

gfptn-nv Ijaa^tt, Potts =.

Of the size of the preceding species, but allied to A. oweni

^ Proc. Zool. Soc. 1850, p. 275.
'^ Tran.s. New Zealand lust. vol. ir. p. 204 (1871).
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having the same slender and flattened tarso -metatarsus, in which

the third trochk-a is strouglj' pedunculated.

Eah. Jfew Zealand (South Island).

A. 156 d. The left tarso-metatarsus, wanting the fourth trochlea

;

(/•^f/.) from the superficial deposits of Nelson, South Island. This

specimen (tig. 53, B) has a length of 0,07-t, and a width

at the proximal extremity of 0,012. The flatness of the

distal portion of the anterior surface and the marked

peduuculation of the third trochlea are well shown.

No lustory.

Sptcrpv olucnt, Gould \

The smallest species. The rostrum is of moderate length, and

the limbs relatively slender. The tarso-metatarsus is comparatively

slender, with the lower part of the anterior surface flattened, aud

the third troclilea supported on along peduncle.

Hab. JS^ew Zealaud (South Island).

A. 157. The left tibio-tarsus, slightly imperfect at the extremities ;

from a superficial deposit in JN^ew Zealand. No histori/.

32237. The right tarso-metatarsus, imperfect at the extremities and

somewhat weathered ; from a superficial deposit in. New
Zealand. This specimen, which has a length of 0-061,

« shows all the characteristic features.

WaUer Mantell Collection. ParcJiased, about 18.55.

Genus PSEUDAPTERYX, Lydokker (n. gen.).

Known only by the tarso-metatarsus, iu which the outer foramen

above the tubercle for the tibialis anticus is placed on a much lower

level than the inner one, and there is no depression on the anterior

surface of the shaft ; there is no foramen in the groove between

the third and fourth trochleae, but a distinct channel above this

groove.

Pseudapteryx gracilis, Lydekker (n. sp.).

The type aud only described species. Of the size of Apteryx

oiveni, with which species the structure of the distal portion of the

tarso-metatarsus accords.

Hab. New Zealaud.

' Pi-oc. Zool. Soc. 1847, p. 94.
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32237 a. The left tarso-metatarsus ; from a superficial deposit in

{lUij.) New Zealand. The tj-pe ; figured in woodcut 53, A. The

length is 0,059, and the width of the proximal extremity

0,0150.

Walter Mantell Collection. Purchased, about 1S55.

Family DINORNlTHIDiE.

Skull wilh a short and wide heak
; pectoral girdle very small or

absent, and no wing ; hallux present or absent ; an extensor bridge

Fig. 54.

Linomifhida.—Anterior aspect of the rigbt tibio-tarsus. ^. A. Dinomis
maximus. B. Dinomis gracilis. C. ^Icgalapteryx tenures. D. Anoma-
lopicryx didina.

to the tibio-tarsus, which is placed near the inner border of the

bone ; and no superior notch to the sternum. Most of the species

of very large size.
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The tarso-motatarsiis may be either long and slender (fig. 58), or

short and wide (fig. GG), and its anterior surface may or may not be

Pig. 55.

Dinornithidce.—Ventral aspect of mandible. A. Dmornis maximits, about ^.

B. Anomalopteryx parva
; ^. C E?neus, sp., -ij. D. Pachyornis elephmi-

tcjms, rather less than ^.

grooved ; the second trochlea is longer than the fourth, the third is

not pedunculated, and there is no perforation in the groove between

the third and fourth trochlese. In the tibio-tarsus (figs. 54, 65)

the cnemial crest rises well above the head ; the extensor groove

is separated by a considerable interval from the inner border of the
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bone ; there is a well-defined intercondj-lar tubercle ; the inter-

condylar gorge is deep ; and there is no deep pit on the lateral

surface of the entocondyle. The femur may be either slender or

stout (figs. 57, 60), bat is not markedly curved forwards ; the pop-

liteal depression is deep ; and the summit of the great trochanter

rises considerably above the level of the head. The pelvis (figs. 61,

63) approximates to that of the A^dtn/gidce, but the pectineal pro-

cess of the pubis is less developed, and the ischium and jiubis may
bo longer and more slender. The coracoid and scapula are aborted

and may be absent. The sternum (figs. 5(5, 62, 64), which may be

either long and narrow, or broad and short, differs from that of the

Apteryr/idiB by the absence of the superior notch, the divergent

lateral processes, and the reduction of the coracoidal grooves to

small facets, or their total disappearance. The cervical vertebrae

are relatively short, an expanded neural platform continuing as

far as the sixth.

In the skeleton of Anomalopteryx parva (the only one in which

the number of vertebra3is authenticated) there are 21 cervicals and

6 free dorsals. Detached vertebras are enumerated according to

this standard ; although it is quite possible that the number may
have varied in some of the other forms. None of the other mounted

skeletons in the Museum are authentic in regard to this point.

The feathers have aftershafts.

There has been considerable divergence of views as to whether

the members of this family should be included in a single or in

several genera ; but there appears to be no doubt that Haast is

right in adopting the latter course, the difference between Dinornis

proper and Paclnjornis being extreme. It is, indeed, true that

Anomalopteryx and Emeus connect the two ; but even so all the

genera admit of more or less complete definition.

The question of the number of species to be assigned to the

difEcrent genera is one of more difficulty ; and the materials in the

Museum are not sufficient to allow of a decisive opinion to be formed.

Certain bones presenting transitional characters between those of

forms usually distinctly recognizable suggest that some members of

the various species, if not of the genera, may have occasionally

interbred.

From the affinity of the Dinornithida; to the Apterygidce it is

inferred that the females were larger than the males.

llah. New Zealand and ? Australia.

The remains of Dinornithidce occur chiefly in superficial deposits,

some of which are evidently of very recent origin. Feathers re-

ferred to this family have, however, been recently recorded from
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of a representative of the Dinornithidce in Australia rests upon the

proximal extremity of a loft femur from Queensland, described by

Uo Vis " under the name of Dinornis qiwenslandice. This specimen

appears indistinguishable from the femora of true Dinornithidce, and

is quite different from the femur of JJromornis.

Genus DINORNIS, Owen \

Syu. ralapteryx, Owen ' {non IlaastJ. Mua and Movia, Reiclienbach^.

The type genus. The skull is broad and much depressed, with a

comparatively wide, somewhat pointed, and deflected beak ^, a

flattened frontal region, and a wide median ridge on the upper

surface of the premaxillae ; the mandible (fig. 55, A) is in the form

of a narrow U' with the angle much inflected, no distinct post-

articular process, and the symphysis moderately wide, narrowing

anteriorly, with a prominent and broad inferior ridge, widest in

front. The quadrate is elongated, with a very large pneumatic

Pis?. bQ.

Dinornis maximus.—Ventral aspect of sternum, a, costal process
;

b, lateral process.

foramen (fig. 68). The sternum (fig. 56) is nearly as long as broad,

very convex, with distinct coracoidal facets, three costal articula-

tions, very small and reflected costal processes, the lateral processes

very broad and widely divergent, and a wide xiphisternal notch. The

^ See Trans. N. Zealand Inst. vol. xi. p. 318 (1888).

^ Proc. R. Soc. Queensland, vol. i. p. 27, pis. iii., iv. (1884). See also

Etberidge, Rec. Geol. Surv. N. S. W. vol. i. p. 128 (1889).

3 Trans. ZdoI. Soc. vol. iii. p. 235 (1844—read 1839).

* 1/nd. p. 327 (1846). = Nat. Syst. Vogel, p. sxs (1852).

^ Haast (Ibis, ser. 3, vol. iv. p. 212) stated that Dinornis had a narrow beak,

but this was corrected by Hutton, Trans. N. Zealand Inst. vol. ix. p. 364.
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pelvis is narrow, with a high ilium, in which the inferior border of

the postacetabular portion is flat and does not descend as a sharp

ridgo bolow the level of the anterior postacetabular vertebrae ; the

pubis has a small pectineal process ; and the ventral aspect of the

true and postacetabular sacral vertebra) is very broad and much

flattened.

Fig. 57.

Dinornis maximus (A) and Pncki/ornis elephantopus (B). Ventral aspect of

right femur. 3. a, head ; h, great trochanter ; c, fibular condyle.

The distal extremity of the tibio-tarsus (fig. 54) is not inflected
;

there is no hallux * ; the tibio-tarsus and tarso-metatarsus (fig. 58)

are long and slender, the length of the latter exceeding, or at

least equalling, that of the femur, and also exceeding half that of

the tibio-tarsus. The femur (fig, 57, A) is comiiaratively long and

slender, with a short neck, the head rising but slightly and pro-

jecting only a small distance, the linea aspera in the form of a

long irregular line, the outer side of the distal extremity moderately

expanded, the popliteal depression small, deep, and sharply defined,

the profile of the inner condyle semi-ovoid and narrow, and the

anterior trochlear surface nearly flat. The phalangeals of the pes

are long and comparatively slender, the proximal surface of the

terminal segments not being trefoil-shaped.

In the vertebral column the middle cervicals are long and narrow,

^ Ilutton, Trans. N. Zealand Inst, vol. ix. p. 364, states that one individual

of D. nova-zcalandim had a hallux.
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with the postzygapophyses directed much outwardly and separated

by a very deep channel (fig. 59), and the posterior face of the

centrum low and wide. The dorsals have short transverse pro-

cesses and neural spine, the anterior and middle ones (those with

a hsemal spine or carina) having a large anterior pneumatic foramen

between the rib-facet and the transverse process ; in the posterior

dorsals the anterior border of this pneumatic foramen is situated

behind the corresponding border of the rib-facet, the foramen being

triangular in shape.

All the species are of comparatively large size ; and the genus

includes the tallest representatives of the family.

The reasons for regarding the term Palcqjferyx as a synonym of

Dinornis, and not the equivalent of Pachyornis, are mentioned

under the head of D. novce-zealandice,

Dinornis novae-zealandise, Owen ^

Syn. Dinornis giganteiis, Owen ^.

Dinornis ingens, Owen^.

Palapteryx iitgens, Owen*.

Moa gigantea, Reichenbacli ^.

Movia ingens, Reichenbacli".

The type species : the male, or so-called D. ingens, being also the

type of Palapteryx '' and Movia.

Founded upon the evidence of the tibio-tarsus. Somewhat

inferior in size to the largest individuals of D. maximus, from which

it differs by the relatively more slender tibio-tarsus and tarso-meta-

tarsus ; this being especially shown by the narrower distal ex-

tremity of the former, and the lesser expansion of the trochlea) of

the latter.

The tibio-tarsus, which attains a length of 0,887 (35 inches) in

the female, and 0,736 (29 inches) in the male, has a short and very

oblique extensor bridge ; its distal width varies between rather more

than one seventh to rather more than one eighth of the length.

The bones from the South Island provisionally assigned to this

' Proc. Zool. Soc. 1848, p. 8. Specimens belonging to more than one

species were included under this name. As the first-mentioned specimen is a

femur which is not absolutelj characteristic, it seems best to take the second, a

tibia, as the t5'pe.

2 Trans. Zool. Soc. -vol. iii. pi. sxTii. fig. 1 (1844).

=• Ibid. p. 247 (1844). * Ibid. p. 327 (1846).

5 Nat. Syst. Vogel, p. xxx (1852). ^ Loc. cit.

"^ Palapteryx was founded upon the two species Dinornis ingens and D.

struthioides, so that the subsequent attempt to take Fachjornis elephantopus as

the type of that genus is totally inadmissible. This was pointed out by Hutton.
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species show an approximation to D. maxiimis, thus suggesting that

the latter has been directly derived from the present species.

There can be little hesitation in regarding D. yvjanteus as the

female of the present species, the relative proportions of the tibio-

tarsus on Avhich it was founded being exactly similar to those in

the presumed male form. The so-called D. wjciis, which was
founded upon one of the bones previously described as D. novce-

zcalandicn (a name subse(juently disregarded), was originally only

provisionally separated from D. gifjanteus.

Ilah. Typically the North Island, but apparently also represented

by a rather smaller race in the northern part of the South Island.

Specimens from the North Island.

The folloiviny specimens belonc/ to tJie j)resumed female

form (D. giganteus).

18590. Cast of the left tarso-metatarsus. The original, which is

one of the types of D. giganteus, was obtained from the

superficial deposits of Poverty Bay, Xorth Island, and is

preserved in the Museum of the Ivoyal College of Surgeons.

It is figured by Owen in the ' Trans. Zool. Soc' vol. iii.

pi. xxvii. fig. 1, and also in his ' Extinct Birds of 'New

Zealand,' pi. xxvii. fig. 1 ; both figures being reversed.

The extremities are somewhat abraded, and the distinct

Unes of division between the lateral and median meta-

tarsals indicate that the specimen was not fully adult.

The extreme length is 0,468 (18'5 inches).

Presented by the Council of the

Royal College of Surgeons, 1844.

18588. Cast of the left tibio-tarsus. The original, which is one of

the types of D, giganteus, was obtained from Poverty Bay,

and is in the Museum of the Royal College of Surgeons.

It is noticed in the ' Trans. Zool. Soc' vol. iii. pp. 245, 246

(as t. 1), and also in the ' Extinct Birds of A"^ew Zealand,'

pp. 83, 84. The extreme length is 0,887 (35 inches), and

the width of the distal extremity 0,101 (4 inches). The

specimen is only slightly shorter than the corresponding

bone of the skeleton of D. maximus, but its distal extre-

mity is considerably narrower. This extremity is indeed

narrower than that of the tibio-tarsus (No. 32042) referred

to a male of B. maxhnus, of which the total length is

shorter than the present specimen.

Presented by the Council of the

Royal College of Surgeons.
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18589. Cast of the left femur. The original was obtained with

the preceding specimen, and is likewise preserved in the

Museum of the Eoyal College of Surgeons. It is noticed

by Owen in the ' Trans. Zool. Soc' vol. iii. p. 249, and

the ' Extinct Birds of New Zealand,' p. 87, as probably

referable to D. giganteus.

Presented by the Council of the

Eoyal College of Surgeons, 1 844.

21796. The distal extremity of a right tibio-tarsus apparently re-

ferable to a female of this species ; from Te llangatapu,

near Waiugongoro, North Island. In the shortness and

obliquity of the bridge over the extensor groove, the depth

of the groove, and the approximation of the intra-condylar

tubercle to the condyles, this specimen agrees with

No. 18588. Mantell Collection. Purchased, 1838,

21796 a. The distal extremity of an immature right tibio-tarsus

agreeing in contour with the preceding specimen ; from

the same locality. The astragalus is completely detached

from the shaft, and the bridge over the extensor groove

is not yet formed. This specimen, as weU as the pre-

ceding, shows the dark volcanic sand (menaccenite) in the

extensor groove, characteristic of the bones from this

locality (see ManteU's ' Petrifactions and their Teachings,'

pp. 101, 113). Mantell Collection.

21795. An immature left libio-tarsus, probably belonging to a

young female ; from Te Eangatapu. The cnemial crest

is stiU imperfectly attached to the shaft. This bone is

shorter than No. 18588, but would probably have been

longer if it had attained maturity ; the width of the

distal extremity is the same as in the latter. This speci-

men is noticed by ManteU in his •' Petrifactions and their

Teachings,' p. 113, and, together Avith the two foUowtng

specimens, is said to have formed part of an entire skele-

ton when discovered. The length is 0,759 (30 inches).

Mantell Collection.

21791. The left fibula, associated with the preceding specimen.

Noticed by ManteU, loc. cit. Mantell Collection.

21802. The left femur, associated with the two preceding specimens.

The extremities are imperfect; when entire the length

was approximately 0,355 (14 inches). Mentioned by

Mantell, loc. cit. Mantell Collection.
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21790. The imperfect proximal extremitj- of the right tibia ; from

To Eangatapu. This specimen agrees in size with the

undermentioned tibio-tarsus, No. 18591, and should

therefore be regarded as referable to a male bird.

Mantell Collection.

The follotvi)uj specimens belong to the typical or presumed

male form (D. ingens).

18591. Cast of the left tibio-tarsus. The original, which may be

taken as the type, and is also the type of D. ingens, was

obtained from Poverty Bay, and is preserved in the

lEuseum of the Royal College of Surgeons. It is men-

tioned by Owen in the ' Proc. Zool. Soc' 1843, pp. 8, 9,

as D. novce-zealandice, and figured in the ' Trans. Zool. Soc'

vol. iii. p]. XXV. figs. 1, 2, and pi. xxvi. figs. 1,2, and

also in the corresponding plates of the ' Extinct Uirds of

New Zealand,' as D. ingens. Its length is 0,730 (29

inches), and the width of the distal extremity 0.092 (3'6

inches). The proportions are precisely the same as in

the specimen No. 18588 : and the extensor bridge has a

similar shortness and obliquity.

Presented by the Council of the

Royal College of Surgeons, 1844.

28398. The left tarso-metatarsus ; apparently from the North Island.

This specimen, which agrees in relative size with the

tibio-tarsus, resembles the one from the North Island

figured by Owen in the ' Trans. Zool. Soc.' vol. iii. pi. xlviii.

fig. 1 (' Extinct Birds of Now Zealand,' pi. xl. fig. 1) as

D. ingens. Its length is 0,348 (13*7 inches); and its

proportions accord with those of the corresponding bone

of the female. Presented by — StoJces, Esq., 1853.

32132*. The proximal phalangeal of the fourth digit of the left

pes, probably referable to a male iudi\'idual of this species

;

from the meuaccenite bed of Te Eangatapu.

Walter Mantell Collection.

18592. Cast of the right femur. The original, which was obtained

from Poverty Bay, is preserved in the Museum of the

lloyal CoUege of Surgeons. It is figured by Owen in the

' Trans. Zool. Soc' vol. iii. pi. xxi. figs. 1, 2, and also in

the ' Extinct Birds of New Zealand,' pi. xxi. figs. 1, 2.

It would appear to indicate a smaller bird than the tarso-

metatarsus. Presented by the Council of the

Royal College of Surgeons, 1844.

a2
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32143. The loft femur ; from Waingongoro, North Island. This

specimen, of which the extremities are imperfect, agrees

in all respects with the preceding one.

Walter Mantell Oollection. PurcJiased, about 1855.

Vertebrce.

21757. A posterior cervical vertebra (about the 19th), in an im-

perfect condition ; from the menacccnitc bed of Te Ran-

gatapu. The haemal sinue is shown in a broken condition.

Mantell Collection.

21805. An imperfect posterior cervical (about the 21st), probably

associated with the preceding. Mantell Collection.

Specimens from the South Island, provisionalli/ referred

to this species.

38621. The right and left tibio-tarsus, in a weathered and imperfect

condition ; from the northern part of the South Island.

Both extremities are imperfect, and the distal extensor

bridge is wanting. These specimens are some two inches

sliorter than the type of D. (jiganteus, and in this respect

agree with the corresponding bones, Nos. 32041-42,

referred to the male of D. maximus, but, so far as their

imperfect condition admits of determination, they appear

to have a narrower distal extremity than the latter. They

are provisionally regarded as indicating a small race of

D. novce-zealandice.

Presented by Sir D. Cooper, Bart., 1864.

A. 96. An associated left tibio-tarsus and tarso-metatarsus ; from a

place about 70 miles from Christchurch, Canterbury. The

proportionate length of the tibio-tarsus to the preceding

specimen is almost exactly the same as that borne by the

corresponding bone of the male of the northern form to

that of the female. The tibio-tarsus is somewhat shorter

than the corresponding bone of the following specimen,

but the width of its distal extremity, which is 0,091

(3'6 inches), is very much less.

Presented by H. Wharton, Esq., 1886.

A. 11. The associated femur, tibio-tarsus, and tarso-metatarsus of

both legs of a bird provisionally referred to this species
;

from Glenmark Swamp, Canterbury, South Island. Both

specimens of the femur, and also those of the tibio-tarsus,

are imperfect. The length of the tibio-tarsus is the same
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as in No. 1S591 (p. 227), but the width of the distal

extremity is somewhat greater, heing 0,097 (3-8 inches).

The distal e.vtremity of the tarso-metatarsus is also more

expanded than in No. A. 9G. In these points, therefore,

these specimens approximate to D. maximns, although

in the slender form of their shafts they resemble typical

examples of D. novtp-zealmulice. Purchased, 1881.

The folhwing specimens are regarded as belonging to immature

individucds of this species.

21750 X. An associated series of twelve imperfect cervical vertebrae

;

from the menaccenite bed of Te Rangatapu. These spe-

cimens exhibit evident signs of immaturity in their rough

external surface. The centra are much less constricted

laterally than in adult vcrtebrfe, the valley between the

prczygapophyses (especially in the anterior vertebrae) is

less deep, and there are lateral pneumatic foramina in the

centra which completely disappear in the adult. There

are pneumatic foramina in the lamina of the arch, which

are found in some adult vertebrae of D. maximns, but

absent in others. The great elongation of the centra is

decisive as to the genus of the specimens.

Mantell Collection.

21750. An imperfect middle cervical vertebra belonging to an older

individual ; from the same locality. Nearly the whole of

the centrum is wanting, Mantell Collection.

21728. An imperfect anterior (3rd or 4th) cervical vertebra pro-

bably belonging to an immature individual of this species

;

from the same locality. The elongation is much greater

than in equal-sized specimens of the corresponding vertebra

of the succeeding genera. AlanteV Collection,

Dinornis maximus, Owen \

Syn. Dinornis rohustus, Owen" (in parte).

Dinornis fjif/anfeus, Owen (in parte).

' Trans. Zool. Soc. vol. vi. p. 497 (18G8).

^ This name was originally given in Trans. Zool. Soc. vol. iii. p. 321 (1847),

as D. ingens, var. robiistus. On jjage 346 of the same vol. (1848) it appeared

as Talapteryx iiu/etis, var. rohustiis; as Pcdaptcryx rohusfus in vol. iv. p. 90

(183U); ai\cl as binoriiis roUn^fiis on p. Ui3 of the fiftii \ol. (18.5.3).
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The largest species. The tibio-tarsus and torso-metatarsus are

relatively stouter than in the female of D, novce-zealandice; the

distal extremity of the former being very wide, and the trochlefc of

the latter much expanded. The tibio-tarsiis Tisuallyhas a long and

nearly horizontal extensor bridge ; and its distal width is about

one seventh of the length. The length of the tibio-tarsus may
reach 0,990 (39 inches) in the presumed female, and 0,822 (32-5

inches) in the male.

Bworvis rohvstvs was established as a variety of D. iiujaia

Fig. 58.

Dinornithidm.—The riglit tarso-metatarsus. I. A. Diiwrnis maociimis;

'• S.*_Dznornis struthioides ; C. Anomalopferyx casuarina ; D. Emeus crassus.

on the evidence of " the bones of the hind extremity from

the [so-called] Middle Island, which agree in length with those

of D. ingens," but are relatively thicker'. The length of the

type tarso-metatarsus is 0,368 (14-5 inches)'-. These specimens

were never properly described or figured. The bones subsequently

described by Owen under the name of D. robustus are of much
larger dimensions (vide infra, p. 234), and there is no evidence for

referring them to the same form as the type on which that species

was established.

' See Owen, Trans. Zool. SoCiVol. iii. p. 321.
'^ Owen, op. cit. p. 329.
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The .specimens mentioned on pages 240, 241 appear to indicate a

transition from the female of D. novre-zealand Ice to D. maximits, and

it is therefore probable that the latter should be regarded as a

modification of the former which has attained larger dimensions and

relatively more slender limbs. Haast ', after having been disposed

to refer some of the specimens from the South Island to D. nova-

zealandice (gif/anfeiis), ends bj- regarding them as inseparable from

D. maximiis.

Hah. South Island.

The following specimens, ivMch include casts of the types,

are recjarded as referable to female individucds.

A. 161. Casts of the associated left femur, left tibio-tarsus, and

right tarso-metatarsus. The originals, which are the

types, were obtained from Glenmark Swamp, about 45

miles from Christchurch, Canterbury, South Island ; and

at the time of their description were in the possession of

Major J. Michael, of the Madras Staff Corps. They are

figured on a small scale (with a restoration of the foot) by

Owen in his ' Palteontology,' 2ud ed. p. 330, fig. Ill, as

I), rjiganteus ; they are likewise described and figured by

the same writer in the ' Trans. Zool. Soc' vol. vi. pp. 498-

500, pis, Ixxxix., xc, and in his ' Extinct Birds of New
Zealand,' pp. 251-253, pis. ixxix., Ixxx. In the figures

the tarso-metatarsus is represented as being of the left

side. The length of the tibio-tarsus is 0,990 (39 inches),

and the diameter of its distal extremity 0,126 (b inches)
;

the length of the tarso-metatarsus being 0,506 (20 inches).

The extensor bridge of the tibio-tarsus is somewhat

oblique. Made in the Museum.

A. 161 a. Model of the left tarso-metatarsus. This specimen was

modelled from the right tarso-metatarsus of the preceding

series, and is mounted in the case with the tibio-tarsus

and femur. Made in the Museum.

A. 162. Casts of an associated right femur, right tibio-tarsus, and

left tarso-metatarsus, probably referable to a smaller

female. The originals, which at the time of their de-

scription were in the pcssession of the Duke of Argyll,

were obtained from Glenmark Swamp. They are noticed

by Owen in the 'Trans. Zool. Soc' vol. vi. p. 497, and-

also in his ' Extinct Birds of 'New Zealand,' p. 250. The

' Ibis, ser. 3, vol. iv. p. 214 (1874).
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length of the tarso-metatarsus is 0,456 (18 inches). When
compared with the tarso-metatarsus of the female of

D. novcF-zealandice this bone is slightly shorter, although

much wider at its distal extremitj\ 2Iade in the Museum.

A. 162 a. ilodel of the right tarso-metatarsiis. This specimen was

modelled from the left tarso-metatarsus of the preceding

series, and is mounted in the case with the tihio-tarsus

and femur. Made in the Museum.

46050. A nearly entire skeleton made up from the bones of more

{Fir/.) than one individual ; from Gleumark Swamp. The tibio-

tarsus is slightly longer than the corresponding bone of

IS'o. A. 162. The sternum, sternal ribs, and pelvis are

somewhat imperfect, and the atlas and axis vertebrae are

missing ; but the remainder of the specimen is nearly

perfect. This skeleton is noticed by Owen in the ' Trans.

Zool. Soc' vol. X. p. 147, and is noticed and figured in

his ' Extinct Birds of New Zealand,' p. 391, pi. xcvii.

The numerous figures of vertebrae given in the text of

these memoirs, and purporting to belong to this skeleton,

belong, however, mostly or entirely to Pachyornis elephan-

topus ; three of them being reproduced in figs. 69-71

of this Catalogue. An axis vertebra is figured, whereas,

as already mentioned, this element is missing in the

skeleton. The greater number of the cervical vertebrse

have no pneumatic foramen in the lamina of the arch,

although such a foramen is present in the later vertebrae.

The skull, of which the mandible is represented in fig. 55, A,

is imperfect at the junction of the beak with the cranium

proper, but is otherwise fairly well preserved ; the left

quadrate is restored in plaster. All the characteristic

featui'es are well shown, more especially those of the

upper and lower elements of the beak. The characters are

essentially those of the specimens marked Nos. 46631-3.

Judging from the undermentioned specimens Nos. 36640,

36641, it would appear that the pelvis does not belong to

the same individual as the cervical vertebra, since it is

relatively too small ; and it is not certain that the skull

is not referable to a larger individual.

By exchange, 1874.

46052. The imperfect right tibio-tarsus of an apparently immature

female bird • from Glenmark Swamp. The astragalus is
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firmly ancliylosed to the shaft, but the cnemial crest was

probably separate. J5// exchange, 1874.

46054. An imperfect immature right metatarsus, probably asso-

ciated with the preceding ; from Glenmark Swamp. The

division between the three metatarsals is distinctly visible ;

the tarsus was detached, and has been lost.

Bi/ exchange, 1874.

46053. A rather smaller but less immature tarso-metatarsus ; from

Glenmark Swamp. The tarsus is only partially anchy-

losed to the metatarsals. By exchange, 1874.

35832. The left tarso-metatarsus of a very large female : from

Glenmark Swamp. The dimensions of this specimen (of

which the length is 0,o4o=21'5 inches) are given by

Owen in the ' Trans. Zool. Soc' vol. vi. p. 500, and also

in the ' Extinct Birds of New Zealand,' p. 253 ; from the

context it would, however, appear as though these di-

mensions referred to No. A. 162, although this is clearly

not the case. Presented by the Rev. Dr. Lillies, 1860.

35837. The left fibula of a very large bird ; from Glenmark Swamp,

This specimen may have belonged to the same individual

as the preceding. Presented by the Rev. Dr. Lillies, 1860.

35836. A similar left fibula, imperfect distally ; from Glenmark

Swamp. Presented by the Rev. Dr. Lillies, 1860.

Tlic following specimens, which include some of those described by

Owen as D. robustus, mciy in all probability be regarded as

referable to male birds.

32039-42. The bones of the right and left hind limbs ; discovered

(Pig.) in 1848 at "Waikouaitu, on the eastern coast of the northern

half of the South Island. Figured by Owen in the ' Trans.

Zool. Soc' vol. iv. pi. xlvii. figs. 1, 2, as Dinornis robustus,

the plate being incorrectly lettered D. giganteus. The

length of the tarso-metatarsus is 0,430 (17 inches), which

far exceeds that of the specimens on which D. robustus

was founded (' Trans. Zool. Soc' vol. iii. p. 329), of which

the lengths are respectively 0,368 (14*5 inches) and 0,350

(13-8 inches)'. The length of the tibio-tarsus is 0,822

' See page 240.
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(32-5 inclies), and the transverse diameter of its distal

extremity 0,111 (4-4 inches). The width of the distal

extremity is therefore greater than in the larger bono

(No. 18590, p. 225), which is one of the types of the so-

called D. giganteus; its proportion to the length being

rather more than one-seventh, instead of more than one-

eighth. The extensor bridge is long and but slightly

oblique. The right tibio- tarsus is figured in woodcut

'54, A, and the tarso-metatarsus in 58, A.

Walter Mantell Collection. PurcJiased, about 1855.

32043. The left tibio-tarsus ; from Waikouaitu. This specimen is

indistinguishable from the corresponding bone of the pre-

ceding specimen. Walter Mantell Collection.

32043 a. A slightly larger right tibio-tarsus, with the proximal

extremity imperfect ; from Waikouaitu.

Walter Mantell Collection.

19452. The right tibio-tarsus, with the extremities somewhat im-

perfect ; from the South Island. The proximal extremity

agrees precisely with that of the specimen from the same

collection figured by Owen in the ' Trans. Zool. Soc'

vol. iii. pi. xlv. i]g. 1 (' Extinct Birds of New Zealand,'

pi. xxxvii. fig. 1) as D. <jiganteus (plate lettered D. gigas)
;

thus clearly shewing that this type of hone did not belong

to the so-called D. ingens, var. rohustus. This specimen

agrees in size with No. 32043.

Earl Collection. Purchased, 1845.

The imperfect skull, in several fragrneuts ; from the northern

part of the South Island. Figured by Owen iu the

' Trans. Zool. Soc' vol. vii. pi. xiii. figs. 9-12, and also in

the ' Extinct Birds of New Zealand,' pi. Ixxviii. figs. 9-13,

as D. giganteus. The fragments comprise the imperfect

cranial box, which has been vertically bisected, the left

quadrate, the imperfect premaxillse, and the greater part

of the mandible, in an imperfect condition. The specimen

is somewhat smaller than the skull of No. 46631, with

which it agrees closely in characters : the fragment of the

mandibular symphysis which now remains showing the

same strongly-marked inferior ridges.

Presented by — Luxmore, Esq., 1861.

36641. An associated series of seventeen cervical and two dorsal

(Fig.) vertebroe, with the imperfect pelvis and sacrum, belonging

36640.

(Fig-)



PTN'ORMTHin^. 235

to the same indivirlnal as the prccedinf!: specimen. Tlio

pelvis and sacrum have been longitudinally bisected, and

are figured by Owen in his ' Extinct Birds of J^ew Zealand.'

pi. cxiv. fig. 2, as D. maximus. The cervical vertebrae are

considerably smaller than those of the made-up skeleton,

No. 46050, and differ by having a foramen in the lamina

of the arch. The pelvis and sacrum are nearly the same

size as in the latter, and show the characteristic features.

Presented In/ — Luxmore, Esq., 1861.

44161. The proximal half of the left tibio-tarsus ; locality unknown.

Purchased, 1873.

44162. The right tarso-metatarsus, probably associated with the

preceding specimen. It is somewhat difficult to say

whether this and the preceding specimen are referable to

a large male or to a small female, since they are rather

larger than the specimens mentioned above.

Purcliased, 1873.

32038. The left tarso-metatarsus ; from Waikouaitu. This speci-

me7i, which is rather smaller than the preceding, resembles

No. 32039. Walier Mantell Collection.

19453. The left tarso-metatarsus ; from the South Island. This

specimen is slightly taUer and narrower than the pre-

ceding, and thereby makes a stt^p in the direction of

D. novce-zecdand'ue. Earl Collection.

32026. The left tarso-metatarsus; from Wail ouaitu. This specimen

is smaller than. No. 32038. WaUer Mantell Collection.

32026 a. A still smaller left tarso-metatarsi s ; from Waikouaitu.

The length is 0,404 (16 inches).

Wa '-er Mantell Collection.

19454. The imperfect distal half of a slightly smaller left tarso-

metatarsus ; from the South Island. It is difficult to say

whether this and the following specimen should be regarded

as indicating small females or large males.

Earl Collection.

32039. A smaller left tarso-metatarsus ; from Waikouaitu. Length

0,368 (14-5 inches). Walter Mantell Collection.
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Specimen!' of which a lanje pro^iortion or all are referahle to the

present species, hut of which the sex is uncertain.

35831. The right femur ; from the South Island. This specimen,

(Fiq.) from its large size, proliably indicates a female. Figured

in -^voodcut 57, A.

Presented hy the Eev. Br. Lillies, 1860.

46051. An imperfect and immature right femur: from Glenmark

Swamp. Sy e.rchanc/e.

19451. The right femur ; from the South Island. The ridges for

muscular attachment arc beautifully preserved.

Earl Collection.

38029. A smaller imperfect right femur ; locality unknown.

Presented hy Eev. F. Gray, 1863.

A. 183. Part of the shaft of the right femur, which has been longi-

tiidinally split ; from Waikouaitu, on the east coast of

the South Island. Exhibits the decussating ridges and

splints of bone by which the inner surface of the shaft is

strengthened. Walter ManteJl Collection.

32151. Three specimens of the proximal phalangeal of the third

digit of the -^es ; from the South Island. These speci-

mens belong to large individuals, and show the elongated

form characteristic of the genus.

Wcdtcr Mantell Collection.

32151a. Two smaller examples of the same segment of the pes;

from the South Island. Wcdter Mantell Collection.

35841. The proximaliphalangcal of the third digit of the left pes ;

from Glenmark Swamp. This specimen probably belonged

to a femalq, and may have been associated with the

tarso-metatarsus, No. 35832 (p. 233).

Presented hy the Rev. Dr. Lillies., 1860.

35839-40. Two specimens of the proximal phalangeal of the second

digit of the right pes ; from Glenmark Swamp. One is

somewhat smaller than the other.

Presented hy the Eev. Dr. Lillies, 1860.

32152 a. A smaller example of the same segment of the right pes ;

from the South Island. Walter Mdntell Collection.
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35848. The proximal phalangeal of the fourth digit of the right

pes ; from Glenmark Swamp. Indicates a full-sized hird.

Presented hj the Eev. Dr. Lillies, 18G0.

32153 a. Two smaller examples of the same segment of the right

pes ; from the South Island. Walter Mantell Collection.

19481. A nearly similar specimen ; from the South Island.

Earl Collection.

32153 b. Tlie proximal phalangeal of the fourth digit of the left pes

of a rather smaller individual ; from the South Island.

Walter Mantell Collection,

32153 C. The second phalangeal of the Urst digit of the left pes

;

from the South Island. Walter Mantell Collection.

32155. Specimens of the intermediate phalangeals of the third and

fourth digits of the pes ; from the South Island,

Walter Mantell Collection.

321 54. A series of specimens of terminal phalangeals of the pes
;

from the South Island. All exhibit the long and slender

form, and regular proximal surface, by which they are

at once distinguished from the corresponding bones of

Pacliyornis. Walter Mantell Collection.

19480-81. Two specimens of terminal phalangeals ; from the South

Island. The larger belongs to the second or third digit,

and the smaller probably to the fourth. Earl Collection.

46631-33. The imperfect skull ; from a fissure in a limestone

{Fig.) deposit at Timaru, South Island. Pigured by Owen in

the ' Trans. Zool. Soc' vol. v. pi. liii. figs. 1-3 & pi. liv.

fig. 1, and in the ' Extinct Birds of IS'ew Zealand,' pi. Ixii,

figs. 1-3 and pi. Ixtii. fig. 1, as D. robustiis. The portions

preserved comprise the brain-case, the right quadrate, the

imperfect premaxillse, the articular region of the right

ramus of the mandible, and the greater part of the

deutary. This specimen agrees very closely with the

slightly larger skull of the skeleton of No. 46050, the

only difference being that the basioccipital tubercles are

somewhat smaller in the present specimen, but this cannot

be regarded as a specific distinction. Assuming that the

skuU of No. 4Gt.»oO belongs to that skeleton, the present

specimen would be too large to have belonged to the bird

to which the bones from Timaru mentioned on page 240

pertained. The quadrate is represented in fig. 68, A, infra,

p. 'd'62. Presented by Sir B, Owen, K.C.B., 1875.
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21686. The hinder portion of a left mandibular ramus of rather

larger size than the corresponding bone of the preceding

specimen ; locality unknown. Mantell Collection.

A. 196. The corresponding part of a rather smaller left mandibular

ramus, in a more imperfect condition ; locality unknown.

Mantell Collection.

A. 213. The atlas vertebra, wanting part of the left side of the

{Fig.) arch; apparently associated with the skull No. 466.31.

Figured by Owen in the ' Trans. Zool. Soc' vol. v. pi. liii.

figs. 4-6, and in his ' Extinct Birds of New Zealand,'

pi. Ixii. figs. 4-6, with the missing part restored.

Presented by Sir R. Owen, K. O.B.

42129. Plaster-cast of the brain-cavity taken from a skull of this

{Fig.) species. Figured by Owen in the ' Trans. Zool. Soc'

vol. vii. pi. xlv. figs. 11-13, and also in the 'Extinct

Birds of New Zealand,' pi. xci, figs. 11-13.

Presented by Sir B. Owen, K.C.B.

46493. Cast of the sternum. The original is preserved iu the

Museum of Science and Art at Edinburgh, but the locality

whence it was obtained is not recorded. It is described

and figured by Owen in the ' Trans. Zool. Soc' vol. x.

pp. 174, 175, pi. xxxii., and also in his ' Extinct Birds of

New Zealand,' pp. 415, 416, pi. xcviii. ; a small figure being

given in woodcut 56, supra, p. 222. The specimen agrees

with the imperfect sternum of the skeleton No. 46050.

It exhibits the characteristic convex contour, the cora-

coidal facets, the three lateral costal articulations, the

large U-shaped xiphisternal notch, and the small costal

processes. Made in the Museum, 1875.

32050 a. A later middle cervical vertebra ; from Waikouaitu. This

specimen is about the 16th, and is slightly smaller than

the one figured by Owen in his ' Extinct Birds of New
Zealand,' pi. xxxii. figs. 4, 5. The length of the centrum

is 0,092, and the width of the posterior extremity 0,056.

The outward direction of the postzygapophyses aud the

deep valley between them are well shown. Tliere is a

pneumatic foramen in the lamina of the arch.

Walter Mantell Collection.

32050 b. Two imperfect posterior cervical vertebrte ('? 20th and
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21st) ; from the same locality. These specimens may

have been associated with the preceding.

Walter Maniell Collection,

31758. An imperfect posterior cervical vertebra ; locality unknown.

Maniell Collection.

32050 c. The first dorsal vertebra, with the processes slightly im-

perfect; from Waikouaitu. The position of this speci-

men is determined by the extreme sliortness of the neural

spine, the small size of the rib-facet, and the compara-

tively slight development of the anterior pneumatic

foramen. Walter Mantell Collection.

41164. The second or third dorsal vertebra ; locality unknown.

The pneumatic foramen and rib-facet are larger than in

the preceding specimen ; and the hsemal carina is con-

tinuous. Purchased, 1873.

32050 d. An imperfect middle dorsal vertebra ; from "Waikouaitu.

The pneumatic forameu is enormous ; aud there is a strong

haemal carina. Walter Mantell Collection.

32050 e. A posterior (? 5th) dorsal vertebra ; from Waikouaitu.

The haemal carina has completely disappeared. Apart

from its much larger size, the specimen may be at once

distinguished from the posterior dorsals of Pachyornis

(fig. 71) by the larger size and triangular contour of

the anterior pneumatic foramen, of which the anterior

border is situated considerably behind the line of the

anterior border of the rib-facet ; and also by the much
shorter neural spine and transverse processes.

Walter Mantell Collection.

32050 f. A later posterior dorsal vertebra ; from Waikouaitu. In

this specimen the pneumatic forameu is smaller, and

situated more behind the rib -facet than in the jjreceding

one. The relative shortness of the transverse processes is

well shown. Walter Mantell Collection.

Dinomis, sp.

? Dinornis rubustus, Owen.

The undermentioned bones indicate birds of smaller size than

those regarded us representing the male of 1). nuwimus, from
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which they also differ by the relatively shorter tarso-metatarsus,

the length of which scarcely exceeds that of the femur. The tarso-

metatarsus is much stouter thau that of D. struthioides.

Hah. South Island.

46639-43. The associated right femur, tibio-tarsus, fibula, and

tarso-metatarsus ; from a fissure in a limestone deposit at

Timaru, South Island. The tarso-metatarsus has a length

of 0,325 (12-8 inches), which comes nearer to that of the

type of D. rohustus (see page 233) than any others in the

Museum. The proportions of the tibio-tarsus and tarso-

metatarsus approximate to those obtaining in B. maxiimts,

Nos. 32039-42 ; but the second trochlea of the tarso-meta-

tarsus is relatively longer than in typical exam2:)les of that

species ; and this bone is scarcely longer than the femur.

Presented by Sir B. Oiuen, K.C.B., 1875.

46641. The left tibio-tarsus associated with the preceding specimens.

Presented hy Sir B. Owen, K.O.B., 1875.

46646. The left femur of the same individual.

Presented by Sir B. Owen, K.C.B., 1875.

46644. Five phalangeals of the pes associated with the preceding.

Presented by Sir B. Oiven, K.C.B., 1875.

46645. The left fibula, associated with the preceding.

Presented by Sir B. Owen, K.C.B., 1875.

A. 1 66. The left tibio-tarsus ; from an unknown locality in the South

Island. This specimen precisely resembles No, 46641.

Purchased.

19463. The left femur ; from the northern part of the South Island.

This specimen, of which the extremities are imperfect,

approximates to No. 4664G, showing all the characteristics

of Dinornis, as distinct from the other genera. The

shortness of the neck and the slight projection of the head

are very noticeable. Earl Collection. Purchased, 1845.

Specifically Undetermined Specimens,

The following sjjecimens indicate birds more or less closely allied to

D. noTiE-zealandise and D, maximus, but cannot be referred with

certainty to either of those species.

19456, A right tibio-tarsus, wanting the proximal portion ; from

the northern part of the South Island, This specimen
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appears to have been of the approximate length of the

corresponding bone of the presumed male form of D. maxi-

mus, but has a much narrower distal extremity. In this

respect it agrees with the tibio-tarsus of the female of

D. novce-zealancUce, but appears to have been considerably

shorter. Earl CoUection. Purchased, 1845.

32148. The proximal extremity of a right tibio-tarsus ; from

Waikouaitu, South Island. This specimen is probably

referable to a male of D. maxhnus.

Walter Mantell Collection. Purchased, about 1855.

19457. A left tarso-metatarsus : from the South Island. This

specimen is somewhat smaller than the corresponding

bone of No. A. 11 provisionally referred to D. novce-

zealandice, but has the same contour. Earl Collection.

33149. A smaller and stouter left tarso-metatarsus ; from Huamoa,

near Oamaru, South Island. This specimen has a length

of 0,1320 (12"5 inches); it might be taken to indicate

an intermediate form between the smaller individuals of

I), maximus and D. struthioide,'^.

Wcdter Mantell Collection.

47444*. A left tarso-metatarsus agreeing nearly in length with

some of the corresponding bones referred to D. struthioides,

but distinguished by the great expansion of the distal

trochlea ; from Otago, South Island. The length of this

specimen is 0,289 (11"4 inches), and the width across the

trochleae 0,126 (5 inches).

Presented hy the Trustees of the Otago Museum, 1876.

19460. A left femur, with the great trochanter and the distal

extremity imperfect ; from the South Island. The length

is about 0,320 (12-5 inches).

Earl Collection. Purchased, 1845.

19455. A right femur, agreeing closely with the preceding speci-

men ; from the South Island. Earl Collection.

A. 96. A right femur ; locality unknown. This specimen is like

the preceding one. Presented by H. Wharton, Esq., 1886.

32044 r. An immature left femur of one of the larger species of the

genus; from Waikouaitu. on the east coast of the South

7
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Island. The ossification of the distal extrcmitj- is incom-

plete, so that the popliteal depression is not closed in-

feriorly. The extreme shortness of the necic and slight

projection of the head indicate that the specimen belongs

to Dinornis. Walter Mantell Collection.

19458. An imperfect pelvis and sacrum ; from the northern part

of the South Island, The greater part of the left ilium is

wanting, and the pubes and ischia are imperfect ; the

hinder portion of the sacrum is also missing. Tlie charac-

teristic flattening of the ventral surface of the sacral

vertebriB, and also of the postacetabular portion of the

ilium, is -svell shown. Earl Collection. Purchased, 1845.

32040. The left acetabular region of the pelvis of a larger bird;

from Waikouaitu, on the east coast of the South Island.

From its large size this specimen probably belongs to

D.maximvs; it may at once be distinguished from the

pelvis of Pachijornis by the form and position of the

muscular rugosities immediately in advance of the ace-

tabulum. Walter Mantell Collection.

21760. An imperfect anterior dorsal vertebra : from the menaccenite

bed of Te Eangatapu, near Waingongoro, North Island.

The generic position of this specimen is indicated by the

extreme shortness of the neural spine, and the great

width and depth of the space between the postzygapo-

physes. The specimen is smaller than the dorsals of

D. maxinms, and larger than those of B. strutJiioides.

Mantell Collection.

Dinornis struthioides, Owen \

Syn. Dinornis (Palapteryx) struthioides, Owen ''.

Dinornis novce-zealandice, Owen^ (inpai-te).

A species of comparatively small size, founded upon the tarso-

metatarsus, which has the same general proportions as in D. maxi-

mus, its length being typically 0,304 (12 inches). The shaft of

this bone (fig. 58, B) is narrower than in the spccifiicaUy unde-

termined form mentioned on page 239. The tibio-tarsus has a

length of 0,545 (21-5 inches) to 0,583 (23 inches).

Some of the specifically undetermined specimens mentioned on

p. 241 suggest a transition from this species to D. maximris.

Bab. Typically the North, but also ranging into the South Island.

"- Trans. Zool. f?oc. vol. iii. p. 244 (1S44).

~ Ibid. Tol.iv. p. 141 (18.^S).

~ Proc. Zool. Sor. 184.3. p. R.
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a. The Skeleton.

A. 105. The imperfect skeleton ; from the South Island. The

series of bones comprises several vertebrse, the imperfect

pelvis and sacrum, the right femur, the tibio-tarsus and

tarso-metatarsus of both sides, and numerous phalangeals.

The tarso-metatarsus is slightly smaller than the under-

mentioned type. The tibio-tarsus has a length of 0,583

(23 inches), and a distal vridth of 0,088 (3-5 inches).

The length of the femur is 0,287 (11-3 iuches). The

femur accords with the undermentioned cast from the

North Island. The vertebrae comprise several imperfect

cervicals and dorsals, which exhibit the features charac-

teristic of the genus.

Presented by Mr. and J/rs. Chevalier, 1887.

b. The Tarso-metatai'sus.

18597. Cast of the left tarso-metatarsus, with the second trochlea

imperfect. The original, which is the type, was obtained

from Poverty Bay, in the North Island, and is preserved

in the Museum of the Royal College of Surgeons. It is

mentioned by Owen in the ' Proc. Zool. Soc' 1843, p. 9,

as D. novce-zealandioe, and described and figured in the

' Trans. Zool. Soc' vol. iii. pp. 243, 244, pi. xxvii. fig. 2,

and also in the ' Extinct Birds of New Zealand,' pp. 81,

82, pi. xxvii. figs. 1, 2. The length is 0,304 (12 inches).

Presented hy the Council of the Royal

College of Surgeons, 1844.

32276. A rather shorter right tarso-metatarsus; from Waiko-

(Fig.) uaitu, South Island. Figured by Owen in the ' Trans.

Zool. Soc' vol. iv. pi. xli. fig. 4, and also in his ' Extinct

Birds of New Zealand,' pi. liv. fig. 4 ; both figures being

reversed. On page 142 of the former and p. 216 of the

latter volume, this specimen is incorrectly stated to have

been the (left) one transmitted by Sir George Grey, and

to have belonged to the same individual as the under-

mentioned tibio-tarsus, No. 32273. It is, however, really

the specimen transmitted by J. E. Gowen, Esq. (as indi-

cated on its label), its mineral condition being quite dif-

ferent from tluit of No. 32273.

Presented hy Sir R. Owen, K.C.B., 1857

b2
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19486. A similar right tarso-mctatarsus ;
probably from the South

Ishiiid. Earl Collection. Purchased, 1845.

35834. A nearly similar left tarso-metatarsus ; probably from the

South Island. Presented hi/ the liev. Dr. Lillies, 1860.

32502*. A right tarso-metatarsus, agreeing with the three pre-

ceding specimens in length, but with the narrower distal

extremity of the type. No histortj.

A. 177. An imperfect right tarso-metatarsus; from Otago. This

specimen closely resembles No. 19466. No history.

47444, 14. An imperfect immature right metatarsus, probably refer-

able to this species ; from Otago. The three bones are

still widely separate at the proximal extremity.

Presented hi/ the Trustees of the Otat/o Museum, 1876.

47444, 15. The imperfect right metatarsus of a still younger bird,

probably specifically identical with the preceding speci-

men ; from Otago

Presented hj the Trustees of the Otago Museum, 1876.

32040. The entire right pes of an immature (? male) individual
;

locality unknown. The anchylosis of the tarsus to the

metatarsus is incomplete, and these bones cannot be specifi-

cally distingiiished from the tarso-metatarsus of No 32276
;

its length being 0,266 (10-5 inches). It is by no means

certain that all the bones belong to the same foot. The

terminal phalangeals are of the long and slender tj'pe

characteristic of Dinornis, and thus resemble those of the

foot figured by Owen in the ' Trans. Zool. Soc' vol. iv.

pi. ii. fig. 1 (' Extinct Birds of New Zealand,' pi. xlix.

fig. 1).

Walter Mantell Collection. Purchased, about 1855.

It is uncertain whether the foUowinc/ specimens should he referred

to D. struthioides or to D. gracilis.

19465. The proximal portion of a left tibio-tarsus ; from the South

Island. The dimensions of this and the following speci-

men are given by Owen in the ' Trans. Zool. Soc' vol. iii.

p. 329 (' Extinct Birds of New Zealand,' p. 137), under

the head of D. struthioides.

Earl Collection. Purchased, 1845.

19465 a. A right tibio-tarsus, wanting the distal portion, and with
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the proximal extremity imperfect ; found with the pre-

ceding specimen. Earl Collection.

c. Tlie Tibio-tars^is.

32273. The left tibio-tarsus of a male from a cave in the district

{Fig.) Ij'ing between the river Waikate and Mt. Tongariro, in

the North Island. This specimen, which was obtained and

transmitted by Sir George (irey, is described and figured

by Owen in the ' Trans. Zool. Soc' vol. iv. pp. 142, 143,

pi. xlii. fig. 2, where it is referred to the present species

;

the figure being reversed. It is also figured in the

' Extinct Birds of New Zealand,' pi. Iv. fig. 1, as D. gracilis
;

but is not the specimen described on p. 219 as the one so

figured, being really the one described on pp. 217-218 as

the one represented in fig. 1 of the plate. The length of

the specimen is 0,-545 (2i"5 inches—not 22 inches, as

given by Owen). In its comparatively short and stout

form this bone resembles the rather larger tibio-tarsus of

the skeleton. No. A. 105.

Presented hg Sir R. Owen, K.C.B., 1857.

32502. A similar left tibio-tarsus, in an imperfect and fractured

condition ; locality unknown. The width of the distal

extremity has been somewhat diminished by weathering.

No historg.

47444, 16. The imperfect right and left tibiaj of an immature bird

apparently referable either to the present or following

species ; from Otago, South Island. In each sj^ecimen the

summit of the cnemial crest was free and has been lost.

Presented hg the Trustees of the Otago Muscvm, 1876.

d. The Femur.

Some of the more slender of the following specimens iiroliahh)

helong to D. gracilis.

18597. Cast of the left femur. The original was obtained from

Poverty Bay, in the North Island, and is preserved in the

Museum of the Royal College of Sm-geons. It is mentioned

by Owen in the ' Proc. Zool. Soc' 1843, p. 8, as D. nwce-

zealandicp, and described by him in the ' Trans. Zool. Soc'

vol. iii. p. 251, pi. xxi. fig. 3, and also in his 'Extinct Birds

of New Zealand,' p. 89, pi. xxi. fig. 3. The summit of the

great trochanter is wanting.

Presenttd hg the Council of the

lioyal College of Surgeons, 1844.
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32274. A right femur, approximuting to the preceding specimen ;

{Fi(j.) from the Nortli Island. Mentioned and figured by Owen

in the 'Trans. Zool. Soc' vol. iv. pp. 141-142, pi. xli.

fig. 2, and also in the ' Extinct Eirds of New Zealand,'

p. 215, pi. liv. fig. 2 ; both figures being reversed. This

specimen, which is one of those transmitted by the Eev. W.

Cotton, accords in relative size with the tibio-tarsus.

The extreme length is 0,292 (11-5 inches), and the width

across the distal extremity 0,109 (4-3 inches).

Presented hy Sir R. Owen, K.C.B., 1857.

19464. A left femur of the same general type as the preceding

specimen ; from the South Island.

Earl Collection. Purchased, 1845.

44639. Part of the shaft of a left femur which appears to have

{Fig.) been of the same form as the preceding specimens ; locality

unknown. The type of the genus ; described and figured

by Owen in the ' Trans. Zool. Soc' vol. iii. p. 29, pi. iii.

;

it is also noticed in the Preface to the ' Extinct Birds of

New Zealand,' and figured in the plate facing page 73.

Presented hy B. Briglit, Esq., 1873.

19464 a. A right femur of larger size than No. 19464 ; from the

South Island. Earl Collection.

32144 a. A rather smaller left femur ; from Waingongoro, North

Island. This specimen is more slender than most of the

others, and should therefore probably be referred to

D. gracilis.

Walter Mantell Collection. Purchased, about 1855.

32144 b. A shorter and relatively stouter left femur ; from Wain-

gongoro. Walter Mantell Collection.

32144 C. A similar specimen ; from the same locality.

Walter Mantell Collection.

32144 d. A nearly similar left femur ; from Waingongoro.

Walter Mantell Collection.

e. The Skull.

A 195. An imperfect calvarium probably referable either to the

present or following species ; apparently from the menac-

cenite bed ^ of Te Rangatapu, near Waingongoro, North

' See p. 226.
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Island. lu its depressed form and general contour this

specimen resembles the skull of D. maximus, and differs

from those of Ammahpterijx and Emeus. The resemblance
to Dinornis is especiallj' shown on the palatal aspect, in
the rhinarial and quadratic regions. Thus the direction of
the cavity for the reception of the head of the quadrate is

directed much more anteriorly than in Emeus, but less

so than in Anomaloptery.r. ? Mantell Collection.

A. 197. The imperfect dentary bone of a mandible agreeing approxi-
mately in relative size with the preceding specimen

;

locality unknown. The dentary shows the peculiar cur-
vature, and the symphysis the contour characteristic of
Dinornis, as distinct from the other genera.

Presented hj Sir R. Owen, K.C.B.

46634.

f. Vertehrce.

A series of twenty more or less imperfect associated vertebrse
apparently referable to the present species ; from a fissure

in a limestone deposit at Timaru, South Island. The

Fig. 59.

DiTwmK struthtoid^. -Posterior aspect of a middle (?) fifteeuth cervical
vertebra. }. pz. postzygapophysis

; n. neural canal; ;,, lateral arch
(.parapophysis) ; hi/, haemal ridges of ditto.
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series comprises fourteen cervicals and eight dorsals. One

of the cervicals (about the 15th of the full series) is

represented in fig. 59, to exhibit the features by which ifc

may be generi:?ally distinguished from the rather later

cervical of Pachyornis represented in fig. 70, p. 3?5. In the

figured specimen there is no pneumatic foramen in the

lamina of the arch, although one appears in the later

cervicals. All these specimens closely resemble the ver-

tebrae of No. A. 105,

Presented hy Sir R. Oiven, K.C.B., 1875.

Dinornis gracilis, Owen'.

Founded upon bones of the limbs, of which the tarso-metatarsus

may be taken as the actual type. This bone is longer and more

slender than the type of D. struthioides, and thus indicates that the

present species bore the same relationship to the latter as is pre-

sented by D. novce-zealandice to D. maximvs. The tibio-tarsus is

likewise longer and more slender than that of D. stmtTiioides. The

femur is included among those mentioned under the latter heading

;

the femur referred by Owen to the present species being catalogued

below (p. 256).

The width of the distal extremity of the tibio-tarsus somewhat

exceeds one eighth of the total length.

Hob. Typically the North Island, but also recorded by Haast

from the South Island.

a. The Tarso-metatarsus.

32272. The left tarso-metatarsus; from the North Island. This

(Fig.) specimen, of which the extremities are imperfect, may be

taken as the actual type. It is described and figured by

Owen in the ' Trans. Zool. Soc.' vol. iv. p. 145, pi. xli.

fig. 3, and also in the ' Extinct Birds of New Zealand,'

p. 219, pi. liv. fig. 3 ; both figures being reversed, and the

specimen drawn as though it were complete. The length

is 0,330 (13 inches), and the approximate width across

the condyles 0,109 (4-3 inches).

Presented hy Sir E. Owen, K.C.B., 1857.

b. The Tibio-tarsus.

32271. The left tibio-tarsus; from a spot between Turakina and

(Fig.) Wainganui, North Island. This specimen, which was

found and transmitted by the Rev. Mr. Taylor, is one of

1 Trans. Zool. Soc. vol. iv. p. 143 (1853).
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the tj-pes. It is described aud figured by Owen in

the ' Trans. Zool. Soc.' vol. iv. p. 144, pi. xlii. fig. 1, and

referred to the present species ; the figure being reversed.

It is likewise figured in the ' Extinct Eirds of New Zea-

land," pi. Iv. fig. 2, but is not the specimen mentioned on

pp. 21 G, 217 of that volume as so figured, but the one

referred to on p. 219, which is incorrectly said to be the

one figured as D. struthioides. The length of this specimen

is 0,595 (23-5 inches), and the width of the distal extremity

0,071 (2-8 inches). It accords in relative size with the

preceding specimen, and from their similarity in minera-

logical condition it is highly probable that both may have

belonged to a single individual. Like the following tibio-

tarsus, the present specimen is too narrow at the distal

extremity to accord with the type tarso-metatarsus of

D. struthioides. Presented by Sir R. Owen, K.C.B., 1857.

32147. A slightly smaller right tibio-tarsus, with the extremities

{Fig.) imperfect ; from Waingongoro, North Island. This speci-

men (fig. 54, B, p. 219) accords in relative proportions with

the preceding.

Walter MantiU Collection. Purchased, about 1855.

32502. A series of twenty more or less imperfect vertebrae probably

referable to this species ; locality unknown. These speci-

mens are relatively longer and more slender than the

cervicals of D. struthioides. In nearly all of them there

is a pneumatic foramen in the lamina of the arch, but in

one of the most anterior ones this is present only on one

side, showing its slight importance. The contrast pre-

sented by the great elongation of the earlier cervicals to

those of the skeleton of Anomalopteryx imrva is very

striking. No history.

Genus MEGALAPTERYX, Haast '.

Distinguished from Dinornis by the extreme slenderness and

length of the femur and tibio-tarsus, aud the relatively shorter

tarso-metatarsus, of which the length is considerably less than that

of the femur.

' Trans. Zool. Soc. vol. xii. p. 161 (1886).
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The skull and sternum are unknown. The pelvis (fig. 61) is

much narrower than in Dinonds, with the ventral surface of the

postacetabular sacrals ridged and narrower, and a more developed

Fig. 60.

BinornithidcB. —Ventral aspect of the right femur. \. a, head ; b, great tro-

chanter; c, fibular condyle. A. Megalapteryx hectori. B. Anomalo-

pteri/x (y), sTp. C. Anomalopteri/x casuarhia (?). D. Emeus crassus {?).

pectineal process to the pubis. The femur (fig. 60, A) is markedly

curved forwards, with the distal extremity moderately expanded,

Fig. 61.

Megalapteryx hectori.—The left side of the pelvis, with section {a-b) behind

the acetabulum, l. Letters as in fie. 52.

the popliteal depression larger and less defined, the linea aspera

narrower and sharper, and a more distinct anterior intermuscular
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As is mentioned under the heading of the type species, this

genus was referred by its founder to the Apterygidce, to which it

makes some approximation in the contour and proportions of the

limb-bones and in the distinct pectineal process of the pubis.

Megalapteryx tenuipes, Lydekker ' (n. sp.).

Founded upon the tibio-tarsus, which is longer and relatively

more slender than in the type species ; its distal width being rather

more than one-ninth of its total length, which is about 0,405

(16 inches), the proportion of width to length in Dinornis gracilis

being about one-eighth.

This species had proportionately the longest and most slender

limbs of any member of the family.

Hah. South Island.

49990. The imperfect right tibio-tarsus ; from a mountain near Lake

(Fig.) Wakatipu, Queenstown, Otago, South Island. The type;

figured in woodcut 54, C. Allowing for the loss of the

cnemial crest, the approximate length may be given at

0,405 (16 inches); the width of the distal extremity

being about 0,044 (1-74 inch), or scarcely exceeding that

of the shorter tibio-tarsus of M. hectori.

Presented hij Sir E. Owen, K.C.B., 1879.

49989. The slightly imperfect left femur, probably belonging to

the same individual as the preceding; from the same

locality. The extreme length and slenderness of this

specimen clearly indicate its specific identity with the

type. The approximate length is 0,253 (10 inches), and

the width of the distal extremity 0,082 (3-2 inches). In

the width of the anterior trochlear gorge it resembles the

smaller femur of 21. hectori. There are two nutrient

foramina on the posterior aspect.

Presented by Sir R. Owen, K.C.B., 1879.

The foUoiuing specimens apparently indicate an allied or

identical form.

32270. A larger right femur which may represent a female of this

or an allied species ; from the Xorth Island. The pro-

portions of this specimen are nearly the same as those

of the preceding specimen ; the length being 0,155

(10*1 inches). Presented by Sir E. Owen, K.C.B., 1857.

' The specific name was proposed in MS. by Owen.
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33145. A slightly smaller and relatively narrower left femur, not

improbably referable to the same form as the preceding

specimen; from Waingongoro, North Island. The relative

narrowness is most noticeable at the distal extremity.

Walter Mantell Collection. Purchased, about 1855.

Megalapteryx hectori, Haast'.

The type species. Founded upon the evidence of the bones of

the limbs. Of smaller size than the preceding species, with a

relatively stouter tibio-tarsus, in which the distal width somewhat

exceeds one seventh of the total length. The tarso-metatarsua

is one half the length of the tibio-tarsus. The femur has a very

wide anterior trochlear gorge.

The length of the type tibio-tarsus is 0,350 (12 inches), and

that of the tarso-metatarsus 0,144 (5-65 inches) ; the specimens

provisionally regarded as the corresponding bones of the female

being somewhat larger.

Although, as already mentioned, there are some signs of approxi-

mation to the Apterygidce, yet the relative lengths of the three

distal trochlere of the tarso-metatarsus and the presence of an

extensor bridge to the tibio-tarsus are essential features of the

Dinornitliida;. The presence of a foramen in the groove between

the third and fourth trochleas of the tarso-metatarsus, on which

Haast lays stress as indicating marked affinity vt'iViiihQ Apterijgidce,

is of no importance, since it does not completely perforate the bone

(as it docs in Apterijx), but merely a thin flange of the same ; and a

precisely similar foramen is found in the tarso-metatarsus No. 21707

(p. 276) of Anomalopteryx. The separation of the two foramina

above the tubercle for the insertion of the tibialis anticus in the

tarso-metatarsus, although a feature found in the ApterygidcB,

is also of common occurrence in Dinornis, as is exemplified in the

type of D. gracilis (No. 32272), and in several specimens of the

tarso-metatarsus of D. ynaximus {c. g. No. 35832, p. 2-33).

Hah. South Island.

The originals of the followim/ specimens, vfliicli are the types, were

obtained from superficial deposits in the South Island, and are

preserved in the Ahiseum at Nelson. They were presented hy

Sir J. von Haast, K.C.M.G.

A. 93. Cast of the left femur. Original figured in the 'Trans. Zool.

Soc' vol. xii. pi. xxx. figs. 5, 6. Although compared by its

' Trans. Zool. Soe. vol. xii. p. 161 (1886).
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describer with Apteryx, the specimen has not the peculiar

curvature characteristic of the femur of that genus ; and

its proximal surface, in place of being concave as in the

latter, is convex as in Dinoniis.

A. 93 a. Casts of the left tibio-tarsus and fibula. Originals figured,

op. fit. figs. 3, 4, and 7.

A. 93 b. Cast of the left tarso-metatarsus. Original figured, op. cit.

figs. 1, 2.

Tlie foUowing specimens iirohahlij indicate the female of this species.

A. 45-46. An associated series of bones ; from near Lake Waka-

(/%.) tipu, Queenstown, Otago, South Island. These specimens

comprise the pelvis and sacrum, four posterior dorsal and

eight cervical vertebrae, three ribs, and the left femur and

tibio-tarsus. The femur and tibio-tarsus have nearly the

same proportions as in the type, but are larger. Thus the

femur has a length of 0,228 (9 inches), and a distal width

of 0,067 (2-6 inches) ; the length of the tibio-tarsus being

0,378 (13-9 inches), and the width across the distal

extremity 0,047 (1-85 inch). The pelvis (fig. 61)
resembles that of Dinornis in the narrow form of the

postacetabular portion, and in the circumstance that the

lower border of the postacetabular region of the ilium

is flat and does not descend below the level of the anterior

postacetabular sacral ribs : but it is narrower, with the

hinder sacrals keeled inferiorly. These features at once

distinguish the pelvis from that of Anomaloptenix parva
(fig. 63). A difference is also noticeable in the form

of the ischium and pubis, and especially in the presence

of a distinct pectineal process to the latter in Megalapteryx.

The femur and tibio-tarsus are much longer and more
slender than those of Anomalopterijx parva; both ex-

mities of the latter bone being much less expanded.

The largest of the cervical vertebrte—apparently the seven-

teenth—differs from the corresponding vertebra oiA. piarva

by the absence of any trace of a neural spine between the

lateral ridges of the post/.ygapophyses. Purchased, 1882.

38623. A left femur, with the extremities somewhat imperfect,

resembling the corresponding bone of the previous speci-

mens ; from the South Island.

Presented hi/ ,SVr Daniel Cooper, Bart., 1864.
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Genus ANOMALOPTERYX, Reichenbach '.

Syn. Si/ornis, Eeichenbacli ^.

Cela, Eeicbenbacli ^

Meionornis, Uaast '.

The skull is narrow and vaulted, with a long, sharp, and slightly

deflected beak, which has a constricted preraaxillary ridge, and the

quadrate (as in the following genera) with a very small pneumatic

foramen (fig. 68). The mandible (fig. 55, B) is V-shaped, with a

slight inflection of the angle, and a distinct postarticular process,

the symphysis being very narrow and pointed, with a long and

narrow inferior ridge, not expanding markedly at either extremity.

The sternum (fig. Q'2) is longer, flatter, and narrower than in

Diiwniis, having no distinct xiphisternal notch, three costal articu-

lations, long and narrow costal processes, slender lateral processes

which are often elongated, and usually no coracoidal facets. The

rig. 62.

Anomalopferyx casuanna ? (A) and A. parva (B).

a. costal process ; b, lateral ditto.

Sternum.

pelvis (fig. 63) is wider and lower than in Dinornis, with the

lower border of the postacetabular portion of the ilium descending as

a sharp ridge much below the level of the sacral ribs, and without

any distinct pectineal process. A hallux is present ^ The tibio-

tarsus and tarso-metatarsus are relatively shorter and stouter than in

Dinornis ; the latter being shorter than the femur, which is usually

' Nat. S3-st. Vogel, p. xxx (1852).—This generic term is selected instead of

Syornis, since the latter clashes with Sijnornis, Hodgson (1845).

^ Loo. cit. ^ Loc. cit.

* Ibis, ser. 3, vol. \v. p. 212 (1874).
" In the original definition of the genus Meio»orn>s said to be absent.
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stouter and relatively shorter than in Mecjalapteryx. The length of

the tarso-metatarsus is less than half that of the tibio-tarsus. The

femur, besides being usuallj- relatively shorter, is readily distin-

gui.shed from that of Dinornis by its more expanded extremities,

the rather longer neck, and the much larger and ill-defined popliteal

de])ression.

The vertebras are of the general type of those of PacJnjornis

(infra) ; but the anterior pneumatic foramen (at least in some cases)

commences in the third dorsal. The phalangeals are intermediate

between those of Dinornis and Pachyomis.

It is considered by Haast that the coracoid was aborted in this

and the two following genera.

As additional characters of the skull, it may be mentioned that

in the tyi^ical forms there is a prominent supraoccipital protuberance,

and a depression on the squamosal above the quadrate ; the par-

occipital processes are pointed, and the basioccipital processes but

slightly prominent, so that the posterior profile of the basioccipital

is nearly straight. The quadrate has a very short anterior process.

None of the species are large, and the genus includes the smallest

representatives of the family.

There is great difficulty at arriving at any satisfactory conclusion

as to the number of species—a difficulty intensified by several

of the so-called species having been established on the evidence of

specimens which are not mutually comparable. It is, however,

quite clear that A. didiformis and the form represented by the skull

originally described as FaJapterijx geranoides are both distinct from

A. parva, as is proved by cranial characters. It is equally certain,

from the same evidence, that A. didiformis differs from A. didina.

Then, again, the large size of the hallux dLstinguishes A. didina

from both A. didiformis and A. parva ; while A. (?) geranoides is

distinguished from all the other forms by the inflection of the distal

end of the tibio-tarsus.

Anomalopteryx (?), sp. a.

The femur, Xo. 32269, is so much more slender and has the

shaft so much more curved than in typical species of Anomalopteryx,

that there are, at first sight, strong grounds for regarding it as

representing an undescribed form ; but, on the other hand, there are

indications of a transition through other specimens mentioned below

to typical femora of Anomalopteryx. In the strong curvature and

slenderness of the shaft, Xo. 322H9 approximates to Megahiplenix

and Apteryx. but the intonnuscular ridge i« more developed than in
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the former, while the large x'opliteal depression is a feature of

A)iomalo2)tery.v.

The above-mentioned femur has a length of 0,278 (11 inches),

and a distal width of 0,101 (4 inches). It was referred by Owen

to Dinornis gracilis, hut the resemblance of the tarso-metatarsus

and tibio-tarsus of that species to the corresponding bones of other

species of Dinornis, apart from the discrepancy in relative size,

shows that such reference is untenable.

Ilab. North Island.

32269. The right femur ; from the Bay of Opito on the east coast

(Fig.) of the North Island. The specimen (woodcut, fig. 60, B)

is described and figured by Owen in the ' Trans. Zool.

Soc' vol. iv. pp. 143, 144, pi. xli. fig. 1, and also in bis

'Extinct Birds of New Zealand,' p. 218, pi. liv. fig. 1,

where it is referred to Dinornis gracilis, both figures

being reversed. It was discovered in 1849, and transmitted

by W. E. Cormack, Esq. ; a detailed reference to the

locality being given on p. 145 of the volume of the

' Trans. Zool. Soc' already cited. The length is 0,278

(11 inches), and the distal width 0,101 (4 inches). There

are two nutrient foramina on the posterior aspect of the

shaft. Presented by Sir R. Owen, K.C.B., 1857.

32053. A smaller right femur, which may iudicate the male of this

form ; from the west coast of the North Island. This

specimen has a length of 0,241 (9-5 inches), and a distal

width of 0,087 (3"4 inches). Its proportions and contour

are similar to those of the preceding specimen, but there

is only one nutrient foramen on the posterior aspect.

Walter Mantell Collection. Purchased, about 1855.

21779. A similar right femur: from the same locality.

Mantell Collection. Purchased, 1838.

Specimens appi'oximating to the preceding , hut connecting

them with typical species of Anomalopteryx.

21803*. A right femur; from the menaccenite bed' of Te Ranga-

tapu, near "Waingongoro, North Island. This specimen

has a length of 0,269 (10-6 inches), and a distal width of

0,101 (4 inches). The proportions of this bone are almost

precisely intermediate between those of No. 32269 and a

' Seep. 226.



dinornithidj:. zo/

typical femur of AnomaloiAeryx like No. 28299 (tig. 60, C,

p. 250), and thus indicate that the three specimens cannot

be generically separated.

Mantell Collection. Purchased, 1S38.

21779*. A smaller right and left femur ; from Te Rangatapu.

These specimens bear the same relations to the preceding

as is presented by Nos. 32053 to 32269.

Mantell Collection.

A. Typical Gkoup.

Anomalopteryx casuarina (Owen ').

Syn. Dinornis casuarinus, Owen -.
,

Syornis casuarimts, Reicbenbach ^

Meionornis canuarinus, Ilaast *.

The largest representative of the genus, and the type of >Si/ornls.

Founded upon limb-bones from Waikouaitu, of which the tibio-tarsus

(not in the Museum collection) may be regarded as the actual type.

This bone has a length of 0,480 (19 inches) and a width at the

distal extremity of 0,074 (2*9 inches), the distal width thus being

between one sixth and one seventh of the length. The sternum

(fig. 62, A, p. 254) probably referable to this species has very long^

and slender lateral processes and no coracoidal facets. The skull

referred to this species by Owen and Haast is of the relatively small

size of that of A. didiformis.

This species, which exhibits great variations in point of size, ij

regarded by Haast as closely allied to the smaller A. didiformis, to

which, indeed, there appears to be a complete transition in point of

size through the form described as A. dromceoides. If, as may be

the case, the present form is only a larger race of the latter, that

name has the priority. If, however, A. didina be allied to or

identical with A. dromceoides, the latter will differ from A. didi-

formis by its relatively larger skull.

Some examples of the tibio-tarsus and tarso-metatarsus of this

species are difficult to distinguish from the more slender varieties of

Emeus (jravipes and E. crassus.

Hah. Typically the South Island, but also found in the North

Island.

' IViius. Zool. Soc. vol. iii. p. 3'22 (1846).

—

Dinornis.

' Lo<: cU. ' Nat. Sysl. Vogel, p. xxx (1852).

* Ibis, scr. 3, vol. iv. p. 212 (1874).
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a. Tlie Tibio-ictr6ns.

32045. The right libio-tarsus, with the shaft somewhat crushed ;

from Waikouaitu, on the east coast of the northern part

of the Sonth Island. This specimen, of which the length

is 0,4G3 (18-2 inches), and the distal width 0,071 (2-8

inches), closely resembles the rather larger typo specimen

figured by Owen in the ' Trans. Zool. Soc' vol. iii. pi. xlvii.

fig. 2 ' (' Extinct Birds of New Zealand,' pi. xxxix. fig. 2).

Walter Mantell Collection. Purchased, about 1855.

19468. A similar right tibio-tarsus ; from the northern part of the

South Island. Earl Collection. Purchased, 1845.

41262. A slightly larger left tibio-tarsus ; from the South Island.

This specimen agrees in size with the type.

Purchased, 1869.

47444 a*. A nearly similar left tibio-tarsus, with the extensor

bridge broken away ; from Otago, South Island.

Presented by the Trustees of the Otago Museum, 1876.

32015. The right tibio-tarsus; from Waikouaitu. Eesembles

No. 32045. Walter Mantell Collection.

32015 a. A slightly smaller rigbt tibio-tarsus ; from Waikouaitu.

Walter Mantell Collection.

19468 a. A nearly similar left tibio-tarsus ; from the South Island.

Earl Collection.

32045 a. A right tibio-tarsus slightly smaller than No. 32015 a

;

from Waikouaitu. Walter Mantell Collection.

^l^Mi b*. A slightly larger left tibio-tarsus, with the distal ex-

tremity and extensor bridge imperfect ; from Otago.

Presented by the Trustees of the Otago Museum, 1876,

32146. A left tibio-tarsus ;
locality unknown. This specimen is

slightly longer and also more slender than the preceding.

Walter Mantell Collection.

32146 a. A left tibio-tarsus, apparently specifically identical with the

preceding specimen, and probably from the same locality.

This bone, which is rather narrower distaUy than the

preceding specimen, is slightly louger than the tibio-tarsus

' From the measurcmenls giveu on p;igo o20 of the volume citcil, U would

figure is sliplitlr reduced.
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No. lM5y3 (p. 268), provisionally referred to A. dro-

mceoides, from which it cannot be specifically distinguished,

thus suggesting that the present form is not entitled to

specific distinctness. Walter Mantell Collection.

41272. An immature left tibio-tarsus ; from the South Island. The

extremity of the cuemial crest is still imperfectly joined

to the rest of the bone, and the extensor bridge does not

appear to have been ossified. Purchased, 18G9.

19468 b. A larger immature left tibio-tarsus, probably referable to

this species ; from the South Island. Earl Collection.

41264. The left tibio-tarsus of a still younger bird, probably refer-

able to the present form ; from the South Island. The

upper part of the cnemial crest has been separated and

lost, and the astragalus is only partially anchylosed to the

shaft. Purchased, 1869.

b. The Tarso-metatarsus,

At least a considerable proportion of the following specimens may he

pretty safely referred to this form; some of the smaller ones,

however, probably belong to A. dromaeoides and A. didiformis,

luhile in the case of some of the stouter large specimens, it is not

always possible to say that they should not he referred to Emeus

gravipes or E. crassus.

32048 a. A large right tarso-metatarsus ; from "Waikouaitu. This

{Fig.) specimen (fig. 58, C, p. 230) agrees fairly well with the

tibio-tarsus No. 32045, from the same locality. Its length

is 0,213 (84 inches), and the width at the middle of the

shaft 0,038 (1'5 inch). It is slightly larger than the

example figured by Owen in the ' Trans. Zool. Soc' vol. iii.

pi. xlviii. fig. 3 (' Extinct Birds of New Zealand,' pi. xl.

fig. 3). Walter Ifantell Collection.

32048 b. A rather shorter and relatively stouter left tarso-metatarsus;

from "Waikouaitu. Wcdter Mantell Collection.

32048 C. A left tarso-metatarsus provisionally referred to this

species ; from "Waikouaitu. This specimen has the same

length as the tarso-metatarsus of Emeus crassus, iv o

.

47444/ (p. 309), but is more slender.

Walter Mantell Collection.

41263. A nearly similar left tarso-metatarsus specifically identical

with tlie ju'cccding ; from the South Island. This speci-
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men appears to have been associated with the tibio-tarsus

No. 41262 (p. 258), and if bo, clearly belongs to the present

species. Purchased, 1869.

32048 d. A similar left tarso-metatarsns ; from Waikouaitu.

Walter Mantell Collection.

19463. Another similar left tarso- metatarsus ; from the South

Island. Compared with the tarso-metatarsus of Emexis

crassus, No. 47444 a, which has the same length, the more

slender shaft is very noticeable.

Earl Collection. Purchased, 1845.

32027 a, A similar right tarso-metatarsus ; from Waikouaitu.

Walter Mantell Collection.

32024*. A smaller right tarso-metatarsus ; from the South Island

(? Ruamoa). Walter Mantell Collection.

32024**. A still smaller right tarso-metatarsus ; from the same

locality. Resembles No. 32048 a.

Walter Mantell Collection.

28297. A smaller left tarso-metatarsus ; from the South Island.

Presented by — Stokes, Esq., 1853.

32025 a. A left tarso-metatarsus of rather smaller size than

No. 32048 b ; (?) from the South Island.

Walter Mantell Collection.

32024 a. A slightly larger and more slender left tarso-metatarsus

;

from the South Island (? Ruamoa). This specimen has a

length of 0,200 (7*9 inches), and a width across the middle

of the shaft of 0,038 (1-45 inch).

Walter Mantell Collection.

32024 b. A nearly similar right tarso-metatarsus, wanting the inner

trochlea ; from the same locality.

Walter Mantell Collection.

32024 c. A similar right tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

32024 d. A similar left tarso-metatarsus ; from the same locality,

Walter Mantell Collection.

19471, 19471 a. A slightly larger right and left tarso-metatarsus
;

from the South Island. These specimens indicate two

individuals. Earl Collection.
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32024 e. A left tarso-metatarsus of rather smaller size than
No. 32024 d ; from the same locality as the latter.

Walter Mantell Collection.

32024 f. A similar left tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

32024 g. A nearly similar left tarso-metatarsus ; from the same
locality. Walter Mantell Collection.

32024 h. A slightly smaller left tarso-metatarsus ; from the same
locality. Walter Mantell Collection.

32024 i. A still smaller left tarso-metatarsus ; from the same
locality. This specimen, although relatively stouter than
the tarso-metatarsus of A. didifonnis from the North
Island, cannot be distinguished from the corresponding

bone of the skeleton No. A 129 of that species, to which
it may belong. Walter Mantell Collection.

32024 j. A similar left tarso-metatarsus ; from the same locality.

Walter Ma)vtell Collection.

32024 k. A rather stouter right tarso-metatarsus ; from the same
locality. Walter Mantell Collection.

41260. A slightly longer left tarso-metatarsus; from the South
Island. Purchased, 1869.

32024 1. A right tarso-metatarsus of somewhat stouter contour
than the preceding specimens; from the South Island

(? Euamoa). Walter Mantell Collection.

32024 m. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

32024 n. A left tarso-metatarsus of similar type ; from the same
locality. Walter Mant'U Collection.

32024 0. A slightly larger left tarso-metatarsus of the same type
;

from the same locality. Walter Mantell Collection.

c. Tlie Sternum.

40663. A sternum, provisionally referred to this species ; from
(Fiy.) Glenmark Swamp, Canterbury, South Island. This speci-

men (fig. 62, A, p. 254) is described and figured by Owen
in the ' Trans. Zool. Soc' vol. vii. p. IIG, pis. viii., ix.

and also in his 'Extinct Birds of New Zealand,' p. 255,
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pis, xxiii., Ixxiv., and referred to the so-called Binornis

rheides. It has longer lateral processes than the sternum of

the skeleton figured under that name in plate cix. of the

work last cited, but there is no evidence that the skeleton

in question is rightly named. The present specimen is

somewhat larger than the sternum of the skeleton of A.

didifonnis, ]Vo. A 129 (p. 275), hut agrees closely in its

characters, on which grounds it is provisionally referred

to the present species. There is no trace of any facets for

the coracoids. Purchased, 1867.

42502. The imperfect anterior half of a nearly similar sternum

;

from Glenmark Swamp. This specimen was probably

associated with the cranium No. 42498 (infra). It closely

resembles the imperfect sternum figured in the ' Extinct

Birds of New Zealand,' pi. xlviii. figs. 1-4.

Presented by W. Reeves, Esq., 1870.

d. The Pelvis.

46638. An imperfect pelvis and sacrum not improbably belonging

to the present species ; from a fissure in a limestone

deposit at Timaru, South Island. This specimen has the

general characters of the corresponding portion of the

skeleton of A. didiformis, but is of larger size, in which

respect it would accord with the j)resent species. It may

be at once distinguished from the pelvis of Dinornis by

the lower preacetabular portion of the ilium, and also by

the sharp edge of the inferior border of the postacetabular

part of that bone, which descends below the level of the

sacral ribs. Presented by Sir P. Owen, K.C.B., 1875.

e. The Shdl.

Of the foUoiving specimens, while some are doubtless referable to the

'preseyit species, others may belong to A. dromseoides and allied

forms.

42498. The imperfect skull ; from Glenmark Swamp, Canterbury.

{Fiq.) This specimen is described and figured by Owen in the

' Trans. Zool. Soc' vol. vii. p. 139, pi. xiii. figs. 1-3, and

also in his ' Extinct Birds of New Zealand,' p. 278,

pi. Ixxviii. figs. 1-3, as Dinornis casuannus. This refer-

ence is accepted by Haast in the ' Trans. Zool. Soc' vol. xii.

p, 178, who remarks on the relatively small size of this
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crauiura as indioativo of tlie close affinity between A. casu-

arina and A. lUdiformis. The present specimen, which

was not improbably associated with the sternum Xo. 42502,

comprises the calvarium, the two quadrates, the premaxillae,

and the imperfect mandible. It is of considerably smaller

size than the skull of the skeleton No. A. 129, of A. di'li-

fonnif. The quadrate (Owen, op. cit. fig. 13) exhibits the

sharp anterior process distinctive of the genus.

Presented by W. Beeves, Esq., 1870

32214, 32199. The imperfect skull: from the South Island.

(Pii/.) Described and figured by Owen in the 'Trans. Zool. Soc'

vol. Tii. p. 135, pi. xii. figs. 1-5 and S-10, and also in the

' Extinct Birds of New Zealand,' p. 271, pi. Ixxv. figs. 1-5

and 8-10, as Dinornis rJieides, all the figures being reversed.

This specimen, which is soqiewhat larger than the pre-

ceding, comprises the calvarium, both quadrates, the left

quadrato-jugal, the maudiblo, and two rings of the trachea.

It does not apjiear certain that all the bones are asso-

ciated. Wcdter Mantell Colleedoii.

32204. The calvarium and right quadrate of a rather larger bird ;

*

{Flij.) from the tSouth Island. Described and figured by Owen
in the ' Trans. Zool. Soc' vol. vii. pi. xi. figs. 1-4, and also

in his 'Extinct Birds of New Zealand,' p. 266, pi. Ixxvi.

figs. 1-4, as Dinornis crassits. The calvarium is figured

in conjunction with the premaxilte of Emeus, No. A. 189

(p. 312). That the calvarium does not belong to Emeus

is at once shown, not only by the prominent supraoccipital

tuberosity and the contour of the basioccipital, but also

by the forward inclination of the cavity for the head of

the quadrate (compare the skull of Emeus, No. 32188,

p. 311), and the shortness of the anterior process of the

quadrate itself. Wcdier Mantell Collection.

32219. A nearly similar calvarium, imperfect anteriorly, and a frag-

ment of the mandibular symphysis ; from the South

Island. Walter Mantell Collection.

32199. A similar calvarium ; from the South Island.

Walter Mantell Collection.

A. 198. A slightly larger calvarium ; from the South Island.

Walter Mantell Collection.
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32215. A smaller calvarium ; from the South Island.

Walter Manlell Collection.

32210. A calvarium, with the apparently associated premaxillae,

left quadrate, quadrato-jugal, and mandibular ramus

;

from the South Island. Walter Mantell Collection.

32189. An associated series of specimens ; from the South Island.

These comprise the calvarium, the left quadrate, quadrato-

jugal, the posterior extremities of the mandibular rami,

and several tracheal rings. Walter Mantell Collection.

32209. The calvarium, with the imperfect premaxilla^, part of the

left jugal and quadrato-jugal, and the hinder portion of

the left ramus of the mandible ; from the South Island.

Walter Mantell Collection.

32212. The calvarium, with the two quadrates ; from the South

Island. This is one of the largest specimens, and may be

confidently referred to A. casuarina.

Walter Mantell Collection.

32215. The calvarium, with the left quadrate and the imperfect

mandibular rami ; from the South Island.

Walter Mantell Collection.

32191. The calvarium, with the frontal surface eroded; from the

South Island. Walter Mantell Collection.

?2193. A large calvarium, with the right quadrate and portions of

the bones of the palate in their natural position : from the

'>outn Island. Walter Mantell Collection.

32217. A smaller calvarium, with one tracheal ring in the matrix

of the left temporal fossa ; from the South Island.

Walter Mantell Collection.

32221. A similar imperfect calvarium ; from the South Island.

Walter Mantell Collection.

32184. A more imperfect calvarium ; from the South Island.

Walter Mantell Collection.

32208. An imperfect calvarium : from the South Island.

Walter Mantell Collection.

32218. A calvarium longitudinally bisected, in order to show the

form of the brain-cavity ; from the South Island.

Walter Mantell Collection.
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32216. All imperfect skull, in numerous fragments ; from the South
Island. Walter Mantell Collection.

32322. An imperfect calvarium, with the left quadrate, quadrato-

jugal, and portions of the mandibular rami; from the

South Island. This specimen is onlj- slightly larger than

the skull of the skeleton of A. didiformis, A"o. A. 129,

and may have belonged to a larger individual of that

species. Walter Mantell Collection.

32219a. The nearly entire left ramus of the mandible ; from the

South Island. Probably belongs to the cranium Xo. 32219

(p. 263). Walter Mantell Collection.

32221. The imperfect rami of the mandible; from the South Island.

Walter Mantell Collection.

21693-4. The imperfect premaxillte and mandible of a large repre-

(^Fiy.) sentative of the genus; from the menaccenite bed' of

Te Rangatapu, near Waingongoro, North Island. De-
scribed and figured by Owen, in conjunction with the

calvarium of Anomalopterux (?) geranoides, No. 21687

(p. 290), in the ' Trans. Zool. Soc' vol. iii. p. 363, pi. liv.

figs. 1-7, and in the ' Extinct Birds of New Zealand,'

pi. 183, pi. xlv. %s. 1-2, as Palapteryx geranoides. Also

figured in Mantell's ' Petrefactions and their Teachings,'

p. 119, figs. 28, 29, in conjunction with the above-mentioned

specimens. These specimens indicate a bird fully as large

as the one to M^hich the specimens Xo. 32210 (p. 26-1)

belonged ; the calvarium of the latter being very much
larger than that of Anomcdopteivjx (?) geranoides.

Mantell Collection.

A. 192. The left quadrate ; from the South Island. This and the
following specimen resemble the corresponding bone of

Xo. 32215 (p. 264), and exhibit the short anterior process

characteristic of the genus. Walter Mantell Collection.

A. 192 a. The left quadrate ; from the South Island.

Wcdter Mantell Collection.

A. 192 b. A slightly larger right quadrate ; from the South Island.

Walter Mantell Collection.

A. 192 c. A right quadrate ; from the South Island. Eesembles
No. 192 a. Walter Mantell Collection.

' Sep page 2l>rt.
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A. 192 d. A similar right quadrate; from the South Island.

Walter Mantell Collection.

32209. A similar right quadrate ; from the Soutli Island.

Walter Mantell Collection.

32195. A slightly larger right quadrate ; from the South Island.

Walter Mantell Collection.

32202*. A right quadrate ; from the South Island.

Walter Mantell Collection.

**Anoinalopteryx dromseoides (Owen ').

Syn. Dinornis drumeeoides, Owen 2.

Falaptery.v dromcpoides, Owen ^.

An imperfectly known species, founded upon the femur, with

which the tibio-tarsus referred by Owen to A. didiformis agrees in

relative size. The tarso-metatarsus probably referable to this species

is somewhat longer than the type of A. didiformis, and other speci-

mens are relatively more slender than the latter.

This species, with which the preceding may be identical, appears

to have had the same proportionate dimensions in the limb-bones as

obtains in the smaller A. parva • but in the absence of any evidence

as to the relative size of the skull and hallux, it is impossible to say

whether it was most nearly allied to that species or to A. didina or

A. didiformis. The characters of the femur and tarso-metatarsus

would scarcely distinguish A. didiformis or A. parva from this

species.

Some of the smaller examples of the tarso-metatarsus mentioned

under the head of A. casnarina not improbably belong to this

species ; while of the specifically undetermined specimens of the

tibio-tarsus catalogued below (pp. 267, 268)—more especially the

cast of the tibio-tarsus referred by Owen to A. didiformis—some

probably belong to the present species.

The length of the femur is 0,236 (9-3 inches), that of the tarso-

metatarsus provisionally referred to this species being 0,188 (7'4

inches), and that of the tibio-tarsus (p. 268) 0,411 (16-2 inches).

The tibio-tarsus figured by Owen in the ' Trans. Zool. Soc' vol. iii.

pi. xlvii. fig. 1 as PaJapteryx dromo'oides is too large for this species,

and agrees with the corresponding bones referred to Dinornis

strutMoides.

Hah. Typically the North Island, but also found in the South

Island.

1 Trans. Zool. Soo. vol. iii. p. 253 {\.M-^).~Binonns.
2 Loc. rif.

'' Ibid. p. .^27 (1847).
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18598. Cast of the loft femur. The original is the type, and was

obtained from Poverty Bay, North Island; it is preserved

in the Museum of the Royal College of Surgeons. It is

described and figured by Owen in the ' Trans. Zool. Soc'

vol. iii. pp. 252, 253, pi. xxii. and pi. xxiii. fig. 2 ; and

also in his 'Extinct Birds of New Zealand,' pp. 90, 91,

pi. xxii., and pi. xxiii. fig. 1. The length of the specimen

is 0,236 (9-3 inches), and its distal width 0,088 (3-5 inches).

It accords in relative size with the tibio-tarsus from the

same locality mentioned on page 268.

Presented hi/ the Council of the Royal

CoUt'cje of Surgeons, 1844.

32044. An almost identical left femur ; from "VVaikouaitu, on tho

east coast of the northern part of the South Island. Both

extremities are, as in the type, slightly^ imperfect.

Walter Mantell Collection. Purchased, about 1855.

32048. A left tarso-mctatarsus, found with the preceding, and pro-

bably belonging to the same individual. The mineralo-

gical condition is precisely the same as in the preceding

specimen, and the two agree in proportionate size. The
length of the tarso-metatarsus is 0,188 (7'4 inches).

Walter Mantell Collection.

32024, 1. A somewhat more slender left tarso-metatarsus, which is

probably specifically identical with the preceding specimen
;

from Waikouaitu, South Island.

Walter Mantell Collection.

32024, 2. A similar left tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

Specifically Undetekjiined Specimens.

a. Tlie Tibio-tarsus.

Of the following specimens, some are doubtless referable to A. dro-

maeoides, while others iirobahly belong to A. didina cnul A. didi-

formis.

19475. The right tibio-tarsus ; from the South Island. This speci-

men has a length of 0,335 (13-2 inches), and a distal

width of 0,054 (2-J inches), according in these respects

with the corresponding bone of the skeleton of A. didi-

formis, No. A. 129, to which species it may probably

belong. Eurl Collection. Purchased, 1845.
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32056*. A somewhat longer left tibio-tarsus ; from the North

Island. The proportions are precisely the same as in the

preceding specimen.

Walter Afantell Collection. Purchased about 1855.

32056. A right tibio-tarsus intermediate in size between the two

preceding specimens ; from the menaccenite bed * of Te

llangatapu, near Waingongoro, North Island.

Walter Mantell Collection.

21793. A right tibio-tarsus of a rather shorter and stouter type

than No. 32056* ; from Te Rangatapu. This specimen,

which can scarcely be separated specifically from the

preceding, indicates a transition towards Emeus gravipes.

Mantell Collection. Purchased, 1838.

32015. An imperfect left tibio-tarsus; from Waingongoro. This

specimen, which has lost the extensor bi'idge, resembles

No. 32056*. Walter Mantell Collection.

32016. A nearly similar right tibio-tarsus, with the extensor bridge

broken away ; from Waingongoro.

Walter Mantell Collection.

41259. A somewhat longer right tibio-tarsus ; from the South

Island. This specimen accords exactly in size with the

corresponding bone of the type of A. didina, from which

it can only be distinguished by the shorter extensor

bridge. Purchased, 1869.

19474. A still larger left tibio-tarsus, with the extensor bridge

broken away ; from the South Island. Earl Collection.

18593. Cast of a nearly similar left tibio-tarsus. The original Avas

obtained from Poverty Bay, North Island, and is preserved

in the Musei;m of the Eoyal College of Surgeons. It is

described and figured by Owen in the ' Trans. Zool. Soc'

vol. iii. p. 246, pi. xxv. fig. 3, and pi. xxvi, fig. 3, and

also in the ' Extinct Eirds of New Zealand,' p. 84, pi. xxv.

fig. 3, and pi. xxvi. fig. 3, where it is referred to A. didi-

formis. Both figures are reduced in size, whereas in the

description of the plate they are said to be drawn of the

natural dimensions. The length of the specimen is 0,411

(16-2 inches), and its distal width 0,062 (2-4 inches).

According to the dimensions obtaining in the skeleton of

A. didiformis, this bone is far too large to have belonged

' See pngc 226.
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to an individual o£ the size of the one to which the type

tarso-metatarsus of that species pertained, and it is more

probable that it should be referred to A. dromccoides.

Presented bi/ the Council of the lioijal

College of Sim/eons, 1844.

43085. A nearly similar left tibio-tarsus ; probably from the South

Island. Purchased, \S~\.

32056*. The right tibio-tarsus of an immature individual ; from Te

liangatapu. llather smaller than the next specimen.

Mantell Collection.

32502*. The right tibio-tarsus of an immature individual ; appa-

rently from the South Island. The extremity of tlio

cnemial crest was detached and has been lost, and the

extensor bridge was not ossified. No history.

21791. The distal half of the right tibio-tarsus ; from Te Rangatapu.

Mantell Collection.

21791 a. The distal half of the left tibio-tarsus ; from Te Ranga-

tapu. Mantell Collection.

21791 b. The distal extremity of the left tibio-tarsus ; from Te
Rangatapu. Mantell Collection.

21791 c. The distal portion of the right tibio-tarsus; from Te
Rangatapu. Mantell Collection.

b. The Fibula.

21763. A right fibula, probably referable to the present group;

from Te Rangatapu. Very like the corresponding bone

of the type of A. clidina. Mantell Collection.

21763 a. A left fibula, apparently associated with the preceding.

Mantell Collection.

c. The Femur.

The specimens included under this heading probably represent all the

more typical species of this genus. In a large series of specimens a

complete transition can be observedfrom the larger bones doubtless

referable to A. casuarina down to those belonging to A. didi-

formis and other small forms. It is equally difficult to distin-

guish between the stoider types nf the larger femora and the

corresponding hones of Emeus.

32008 a. A right femur : probably from Kuamoa, near Oaraaru
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Point, South lalaiid. Leugth 0,270 (lO'G inches), distal

width 0,105 (4-1 inches). This specimen may probably

be referred to A. caswirina, and has the comparatively

slender form typically characteristic of Anomalopteryx as

distinct from Emeus. Walter Mantdl CoUeciion.

32002 a. A slightly larger right femur, of rather stouter form

;

from the same locality. This specimen is remarkable for

the peculiarly deep fossa on the anterior face of the great

trochanter. Walter Mantell Collection.

32044 a. A somewhat stouter right femur ; from Waikouaitu, on

the east coast of the South Island. In its shortness and

stoutness this specimen approximates to the femur of

Emeus, although its anterior surface is less flattened than

is often the case in the latter. It cannot be genericaUy

separated from the preceding by any available characters

;

and it accords in relative size with the tibio-tarsus of

A. casuarina, No. 32045 (p. 258).

Walter Mantell Collection.

32044 b. A nearly similar right femur ; from the same locality.

Walter Mantell Collection.

19467 a. A nearly similar right femur ; from the South Island.

Earl Collection. Purchased, 1845.

32005 a. A right femur
;

probably from Ruamoa. This specimen

is rather smaller than No. 32008 a, but has the same

relative proportions. Walter Mantell Collection.

32006 a. A right femur ; from the same locality.

Walter Mantell Collection.

32007 a. A right femur ; from the same locality.

Walter Mantell Collection.

19467 b. A rather stouter right femur; from the South Island.

Earl Collection.

32003 a. A more slender right femur ; from the South Island

(? Ruamoa). Walter Mantell Collection.

32001 a. A right femur ; from the same locality.

Walter Mantell Collection.

28299. A right femur ; from the South Island. Figured in woodcut

{Fig.) 60, G, p. 250. This specimen has a length of 0,253 (10
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inches), and a dislal width of 0,luS (4-2 iiiclies). It would

agree in relative size with some of the smaller tibiae re-

ferred to A. casuarijia, and is rather larger than the type

of A. dromaoides (p. 267).

Presented hij — Stokes, Esq., 1853.

32007 b. A nearly similar right femur
;
probably from Euamoa.

Walter Mantell Collection.

32006 b. A nearly similar specimen ; from the same locality.

There is a very deep depression on the anterior face of the

great trochanter. Walter Mantell Collection.

41258. Aright femur; from the South Island. This specimen is

much like the preceding ; it is of nearly the same size as

the type femur of A. dromceoides (p. 267), but, at the

same time, cannot be specifically distinguished from the

corresponding bone of the skeleton of A. didiformis.

No. A. 129 (p. 275). Purchased, 1869.

32006 c. A nearly similar right femur ; probably from Euamoa.

Wcdter Mantell Collection.

32005 b. A stouter right femur ; from the same locality.

Walter Mantell Collection.

32003 b. A right femur ; from the same locality.

Walter Mantell Collection.

32005 c. A longer right femur ; from the same locality.

M'^alter Mantell Collection.

32004 a. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

32004 b. A right femur ; from the same locality.

Walter Mantell Collection.

32006 d. A right femur ; from the same locality.

Walter Mantell Collection.

47444, 17. A right femur; from Otago.

Presented hj the Trustees of the Ota(jo Museum, 1876.

32005 d. A rather smaller right femur
; probably from Euamoa.

Walter Mantell Collection.

41261. A large left femur; from the South Island. This specimen
slightly exceeds the largest right femur in size.

Purchased, 1S69.



32002 b. An equally large left femur, probably referable to Ano-

mcdctpteryx ; from lluamoa. Walter Mantell C'oUection.

19467 c. A shorter and stouter left femur ; from the South Island.

Earl Collection.

19467 d. A similar specimen ; from the same locality.

Earl Collection.

32005 e. A rather smaller left femur
;
probably from lluamoa.

Walter Mantell Collection.

32008 b. A nearly similar specimen ; from lluamoa.

Walter Mantell Collection.

32006 e. A left femur ; from the same locality.

Walter Mantell Collection.

32007 C. A left femur ; from the same locality.

Walter Mantell Collection.

32008 C. A left femur ; from the same locality.

Walter Mantell Colhction.

32007 d. A smaller left femur ; from the same locality.

Walter Mantell Collection.

32007 e. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

32003 c. A shorter and relatively stouter left femur ; from the

same locality. Walter Mantell Collection.

32004 C. A left femur, with the extremities imperfect ; from

Euamoa. This specimen comes very close to the type of

A. dromceoicles. Walter Mantell Collection.

32007 e*. A somewhat stouter left femur ; from the same localitj\

Walter Mantell Collection.

32004 d. A nearly similar left femur ; from the same locality.

Walter Mantell Collection.

32003 d. A smaller left femur ; from the same locality. This

specimen is somewhat smaller than the corresponding bone

of the skeleton No. A. 129 of A. clicliformis.

Walter Mantell Collection.

19473. A nearly similar specimen ; from the South Island. This

specimen is smaller than the type of A. dromfoides.

Earl Collection.
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18594. Cast of a still smaller left femur. The original was obtained

from Poverty Eaj', North Island, and is preserved in the

Museum of the Rojal College of Surgeons. It is described

and figured by Owen in the ' Trans. Zool. Soe.' vol. iii.

p. 250, pi. xxiv., and also in his ' Extinct Birds of New
Zealand/ p. 88, pi. xxiv., aud referred to Anomalofteryx

(Dinornis) didiformis. The length of this specimen is

0,202 (8 inches), and its distal width 0,092 (3-6 inches).

From the proportions obtaining in the skeleton of A. didi-

formis, No. A. 129, this specimen indicates a considerably

smaller bird than theoneto which the type tarso-metatarsus

of A. didiformis belonged. It is I'elativelj' stouter than

the corresponding bone of the type skeleton of A. j^arva.

Presented by the Council of the Royal

C'oller/e of Surgeons, 1844.

32054. A slightly smaller left femur, evidently specifically identical

with the preceding specimen : from the menaccenite bed *

of Te Rangatapu, near Waiugongoro, North Island.

Walter Mantel! Collection.

t 21780. A nearly similar right femur ; from the same locality.

I Mantell Collection,

\

21780 a. A similar right femur, with the extremities imperfect

;

from Te Rangatapu. Mantell Collection.

21780 b. A nearly similar specimen ; from the same locality.

Mantell Collection,

21780 0. A somewhat stouter right femur ; from the same locality.

From its relative size it is probable that the present as well

as the following specimens, together with some or aU of

the preceding five, are referable to A. (?) geranoid^s ; the

extreme stoutness being a character approximating to

Pachyornis, and thereby according with tlie inflection of

the distal extremity of the tibio-tarsus in the species last

named. The length of the specimen is 0,190 (7*7 inches),

and its distal width 0,084 (3'3 inches).

Mantell Collection.

21780 d. A left femur ; from the same locality. Mantell Collection.

' See p. 226.
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21780 i. A left femur ; from the same locality. This specimen is

stouter than either of the preceding. Mantell Collection.

21780 j. A similar left femur ; from the same locality.

Mantell Collection.

21780 e. A left femur ; from the same locality.

Mantell Collection.

21780 f. A left femur ; from the same locality. Mantell Collection.

21780 g. A left femur ; from the same locality. The stoutness is

extremely marked. Mantell Collection.

21780 h. A left femur ; from the same locality. This specimen is

remarkable for its extreme distal expansion ; the length

being 0,194 (7-6 inches), and the distal width 0,095 (3-7

inches). Mantell Collection.

32052. A left femur ; from the yame locality.

Walter Mantell Collection.

44900. The outer half of ;> right femur, resembling No. 18594
;

locality unknown. This specimen is intended to exhibit

the internal cancellous structure.

Presented bi/ Sir E. Oiven, K.C.B.

Immature Femora.

32502. An immature loft femur, in an imperfect condition ; from

the west coast of the North Island. This specimen, in

which the popliteal depression is still open iuferiorly, is

somewhat smaller than the adult femur No. 18594 (p. :273).

Walter Mantell Collection.

32039 a. A very small left femur, referable to Anomalopteryx or

Emeus ; from the South Island. Walter Mantell Collection.

32039 b. A nearly similar specimen ; from the same locality.

Walter Mantell Collection,

32039 c. A similar specimen of the right side; from the same

locality. Walter Mantell Collection.

32039 d, e, f. Three smaller immature left femora, two of which

are imperfect ; from the same locality.

Walter Mantell Collection.
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Anomalopteryx didiformis (Owen ').

Syu. Dinornis didiformis, Oweu ^.

Anoiiialopteri/.c didiformis, lleicheubacli •*.

Meionornis didiformis, Haast •.

Dinornis geranoides, Owen {in parte).

The typo of the genus and also of Meioiwniis. Typically some-

what smaller than A. dromceokles. Founded upon tho tarso-meta-

tarsus, which has a length of 0,172 (6-8 inches). Assuming the

undermentioned skeleton (of which the tarso-metatarsus agrees in

size with the type) to be rightly referred, the species will be charac-

terized by the cxtromely small skull ', which has a flat surface

between tho small temporal fossse and the occiput, and is inferior in

size to that of the smaller A. parca ; and also by the smallness of

the hallux.

The tibio-tarsus in the above-mentioned skeleton has a length of

0,335 (13-2 inches), and a distal width of 0,053 (2-1 inches), the

width thus being rather more than one sixth of the length. This

type of tibio-tarsus is more slender than that of the smaller ex-

amples of Emetis gravipes. There appears, however, to be a com-

plete gradation in point of size from the tibio-tarsus of the skeleton

of A. didiformis to that of A. didina, so that it is often quite

impossible to refer isolated bones to one or the other species, and

they are accordingly catalogued together on pp. 267-269. The tibio-

tarsus referred by Owen to A, didiformis is too large for the type

tarso-metatarsus, and accords in relative size with the type femur

of A. dromieoides. The femur of the present species appears to be

relatively stouter than the latter. It is probable that some of the

smaller specimens of the tarso-metatarsus entered under the head

A. casuarina (p. 261) are referable to this species.

Tho sternum is of the same general type as the one referred to

A. citsuarina (lig. 62, A, p. 2.54).

Hab. Typically the Xorth Island, but also found in the South

Island.

a. Tlie Skeleton.

A. 129. A nearly entire skeleton, apparently referable to this

species ; from the South Island. The skull is imperfect,

' Trans. Zool. Soe. vol. iii. p. 242 {\?A^).—Dinornis. ^ Luc. uir.

^ Nat. Syst. Vogel, p. xxx (^1852).

' Ibis, ser. ^, vol. iv. p. 212 (1S74).

' See Hiiasi, Tr.iiis, Zool. Soc. vol. xii. p. 174.

•x2
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but exhibits its relative small size. The sternum ii5

entire, and shows the three intercostals joining the ribs.

The pelvis exhibits the broader form (as compared with

Megalapieryx hectori), and the descent of the lateral

margins of the postacetabular part of the ilia below the

level of the anterior postacetabular sacral ribs. The small

size of the hallux is well shown '.

Beceived in exchange from Sir J. von Haast, K.C.M.O.

b. The Tarso-metatarsus.

18595. Cast of the left tarso-metatarsus. The original, which is

the type, was obtained from Poverty Bay, North Island,

and is preserved in the Museum of the Royal College of

Surgeons. It is described and figured by Owen in the

' Trans. Zool. Soc' vol. iii. pp. 241, 242, pi. xxvii. figs. 3-6,

and also in his ' Extinct Birds of New Zealand,' pp. 79-80,

pi. xxvii. figs. 1-6
; all the figures being reversed. The

length of the specimen is 0,173 (6"8 inches), and the width

across the distal condjles 0,083 (3*25 inches).

Presented by the Gouncil of the Moi/al

College of Surgeons, 1844.

32048*. A slightly imperfect right tarso-metatarsus, closely resem-

bliug the preceding specimen ; from Waikouaitu, South

Island. Walter Mantell Collection. Farchased, about 1855.

21707. The left tarso-metatarsus ; from Te Eangatapu, North

Island. This specimen is slightly larger than the type,

but has the same contour, and may be safely referred to

the same species. Mantell Collection. Purchased, 1838.

21784. A nearly similar right tarso-metatarsus ; from Te Eangatapu.

Mantell Collection.

21707 a. The right tarso-metatarsus ; from Te Eangatapu. This

specimen is almost indistinguishable from the type.

Mantell Collection.

21706*. A slightly imperfect smaller left tarso-metatarsus, probably

referable to this or one of the allied species. It is longer

and more slender than the corresponding bone of A. (?)

neranoides. Mantell Collection.

' In tbs 'Ibis,' ser. 3, vol. iv. p. :il2 (1)574), it is iucorrectly stated that this

species had no hallux.
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21706**. A nearlj' similar left tarso-metatarsus ; from Te Raii-

gatapu. Mantell Collection.

**Anomalopteryx didina (Owen ').

Syn. Dinornis didinus, Owen -.

Founded upon the associated skull, cervical vertebrae, and lower

portions of the limbs.

Distinguished from the type of A. didiformis by the longer tarso-

mctatarsus ; and from the skeleton referred to that species by the

proportionately much larger skull and the greater size of the hallux.

In the type the length of the tarso-metatarsus is 0,188 (7"4 inches),

and that of the tibio-tarsus 0,492 (15-5 inches).

It is quite probable that this form may be cither not distinct

from A. dromaoides or only a local race of that species. It is like-

wise probable that some of the specifically undetermined specimens

mentioned above (pp. 267-269) should be referred to this species.

The form of the temporal fossa of the skull is not exhibited.

Ilah. Typically the South Island.

A. 16. Part of a .skeleton, with remains of the integuments and

{Fig.) feathers ; found in a fissure-cave, disclosed by a landslip,

near Lake Wakatipu, Queenstown, Otago, Soiith Island.

The type. The specimen includes the head, neck, and the

limbs, exclusive of the femora. The sclerotic ring of the

eye and the rings of the trachea remain in their natural

position. The specimen is described by Owen in the

' Trans. Zool. Soc' vol. xi. pp. 257-261, with figures of

the head, neck, and one of the feet in pis. lix.-lxi. The
length of the tarso-metatarsus is 0,188 (7'4 inches, not

6-8 inches as given in Owen's description). The tibio-

tarsus has a length of 0,492 (15-5 inches), and a distal

width of 0,061 (2-4 inches). The large size of the ter-

minal claw of the hallux is very noticeable. The skull

has a narrow rostrum and mandibular symphysis, but the

form of the temporal fossa is concealed by the integuments.

The trachea is seen to be composed of very slender rings.

Purchased, 1882.

' Trans. Zool. Soe. vol. xi. p. 257 (1883).

—

Dinornis. ^ Loc. cit.
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B. Celine Group.

The three foUoivinr/ species, in those cases where it is Jcnotun, differ

from the iyjrical forms 0/ Anomalopteryx by the relatively larger

shull, in which the temporal fossa is only separated from the occiput

hi/ a narroiv ridge, the occipital ttdjercle is nmch less developed, and

the anterior process of the quadrate longer. It is therefore not

improbable that they shonld be regarded as representing a distinct

genus, in which event the name Cela shoidd be adopted.

Anomalopteryx parva (Owen ).

Syu. Dinornis j^arviis, Owen -.

Founded upon the entire skeleton, in which the tarso-metatarsus

is somewhat smaller than the type of A. didiformis, but has the

same relative proportions. The skull is of the relatively large size

of that of A. didina, but the hallux is proportionatelj' smaller. The

skull is characterized by the temporal fossfe being separated from

the occiput merely by a sharp ridge, instead of tlie flat space found

in A. didiformis. The tarso-metatarsus alone will scarcely serve to

distinguish this species from A. didiformis, although there is such a

wide difference between the skulls.

Fig. 63.

Anomalopteryx parva.—Left side of the pel-vis, with transverse section {a-b)

behind the aeetabuhim. ^. Letters as in fig. 52, p. 215.

The limb-bones are rather larger and relatively more slender than

those of A. curia, and thus present the same relative proportions as

in the much smaller A. oweni. The present form (apart from its

Trans. Zool. See. vol. xi. p. 233 (1883).

—

Dinornis. hoc. cit.
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distribution) is, however, too large to havo been the female of the
latter. The sternum (fig. oi>, B, p. 254) has small coracoidal facets,
and much sliorter xiphisternal and costal processes than in A. didl-
formix.

The length of the tibio-tarsus is 0,327 (12-0 inches), and the
width of its distal extremity 0,040 (1-8 inch). In the tarso-meta-
tarsus the length is 0,160 (G-.3 inches), and the width at the middle
of the shaft 0,0205 (1-05 inch).

Hah. South Island.

A. 3. The nearly entire skeleton, with numerous rings of the trachea

;

{Fig.) found in a cave exposed during the construction of a road
about forty miles north-west of Nelson. The type ; de-
scribed and figured by Owen in the ' Trans. Zool. Soc'
vol. xi. pp. 233-250, pis. li.-lviii. The only missing
portion of the skeleton is the right hallux ; and, owing
to the state of preservation of the bones, the specimen is

the finest known example of the family. The number of
free pre-sacral vertcbraj is 27, of which 21 may be reck-
oned as cervical. The sternum (fig. 62, B), which is

attached to the ribs by three intercostal ossifications, is

characterized by the shortness of the lateral and xiphi-
sternal processes, and also difi-ers from that of the more

.
typical members of tlie genus by the j^resence of coracoidal
facets. The pelvis (fig. 63) shows the sharp descent of
the lateral borders of the postacetabular portion of the
Uium below the sacral vertebra', Iry which it is at once
distinguished from the nearly equal-sized pelvis (fig. 61,
p. 250) referred to Mefjalapteryx liectori. The femur has
the same proportions as in the type of ^. dromaoides

; while
the proportions of the tarso-metatarsus are similar to those
obtaining in the corresponding bones of that species and
A. didiformis. The bone described and figured by Owen,
op. cit. p. 251, pi. Iviii., as the pateUa is a sesamoid
intervening between the tibio-tarsus and tarso-metatarsus.
The skull, in which the palatines and pterygoids are
wanting, exhibits the narrow beak, slightly developed basi-
occipital tubercles, and pointed paroccipital processes charac-
tenstic of Ammalopteryx

; although diff'ering from typical
representatives of that genus by the narrow ridge separating
the large temporal fossa from the occiput, the slight develop-
ment of the supraoccipital tubercle, and the larger anterior
process of the i|uadrate. The mandible (fig. 55, B, p. 220)
shows the slight infiection of the angle, and the distinct
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postarticiilar process distinctive of the genus ; the intervals

between the angles of opposite sides being scarcely less

than in the ranch larger mandible of Dinornis maximus

(fig. 55, A). The tracheal rings (' Trans. Zool. Soc' vol. x.

pi. li. figs. 10-12) arc very short and compressed, as in

A. didina. Purchased, 1880.

Anomalopteryx oweni (HaastM.

Syn. Diiioniis oweni, ITaast '.

The smallest species. Allied to A. j^^iarva and A. cuHa ; being

smaller than the former, and distinguished from the male of the

latter by the more slender tarso-metatarsus, of which the length is

0,112 (4-4 inches), and the width at the middle of the shaft 0,020

(0-88 inch). The length of the tibio-tarsus is 0,223 (9-2 inches).

The proportions of the tarso-metatarsus approximate to those

obtaining in A. imrva ; and the skull referred to this species by

Haast is nearly as large as that of the latter, having the same

characters of the temporal fossa, but a wider beak.

Hah. North Island.

a. Limb-hones.

A. 92. The left tibio-tarsus ;
from Whangarei, North Island. The

length is 0,223 (9-2 inches), and the width of the distal

extremity 0,033 (1-3 inch). This specimen is indistin-

guishable from the type tibia from the same locality,

figured by Haast in the ' Trans. Zool. Soc' vol. xii.

pi. xxxi. fig. 12.

Presented by Sir J. von Haast, K.O.M.G.

A. 92 a. The left tarso-metatarsus, with the extremities imperfect

;

from Whangarei. Resembles the specimen figured by

Haast, op. cit. pi. xxxi. fig. 15 ; its length being 0,112

(4-4 inches). Presented hy Sir J. von Haast, K.G.M.G.

A, 92 b. The right femur, with the extremities abraded ; from

Whangarei. Accords with the example figured by Haast,

op. cit. pi. xxxi. fig. 14.

Presented hy Sir J. von Haast, K.O.M.O.

32177. A rather small left femur ; from the North Island. The

length of this specimen is only 0,132 (5-2 inches).

Walter Mantell Collection. Purchased, about 1855.

' Trans. Zool. Soc. vol. xii. p. 171 {\SS&).—Dinornis. ^ Loc. cit.
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b. Vertebrce.

The undermentioned verfehrce are assigned to this species as hcinfj

considerably smaller than those of A. curta, from ivhich they also

differ in being relatively longer and more slender. They were

obtained from the North. Island.

21752 b. The associated seventh and eighth cervical vertebrte, in a

somewhat imperfect condition. The contrast between the

contour of these specimens and that of the corresponding

vertebrte of A. parva is very marked.

Mantell Collection. Purchased, 1838.

32128. Five associated cervical vertebra?, comprising the fourteenth

to the eighteenth, in a slightlj^ imperfect condition.

Walter Mantell Collection. Purchased, about 1855.

32131. A second dorsal vertebra, apparently associated with the
preceding specimens. This specimen is considerably

smaller than the corresponding dorsal of A. curta.

Wcdter Mantell Collection.

Anomalopteryx curta (Owen').

Syn. Dinornis curtus, Owen -.

Cela curta, Reichenbach ^.

An imperfectly known species, and the type of Cela. Founded
upon limb-bones, which are smaller than those of A. parva, the

tarso-metatarsus being relatively stouter than in the t^pe of the

latter. The tibio-tarsus may be regarded as the actual type.

The length of the type tibio-tarsus is (»,284 (11*2 inches), and its

distal width U,049 (1-9 inch). The tarso-metatarsus has a lengtli

of 0,135 (5-3 inches), and a width at the middle of the shaft of

0,02G(l-0-liuch).

In the stoutness of the tarso-metatarsus this species approximates
to Emeus. The femur is probably included among the specimens
entered under the heading of A. (?) geranoides.

Uah. Typically the North Island, but also represented in the

South Island (sec No. 46504).

' Traus. Zool. Soc. vol. iii. p. 325 {\M&).—Dinornis. 2 ^^_ ^-f
* Nat. Syst.Vogel, p. xxx (1852).
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a. The Tihia-tarsus.

21788. The left tibio-tarsus ; from the monaccemte bed ' of Te

Eangatapu, near Waingongoro, North Island. This spe-

cimen has a length of about 0,294- (11-5 inches); and,

except for its somewhat larger dimensions, cannot be dis-

tingnished from the type tibio-tarsus figured bj- Owen in

the ' Trans. Zool. Soc' vol. iii. pi. xlvii. figs. 3-5 (' Extinct

Birds of New Zealand,' pi. xxxix. figs. 3-5).

Mantell Collection. Pvrchased, 1838.

21788 a. A slightly longer left tibio-tarsus ; from Te Eangatapu.

The distal extremity is somewhat narrower than in the

preeeding specimen. Mantell Collection.

21788 b. A similar right tibio-tarsus ; from the same locality.

This specimen may have been associated with the pre-

ceding. Mantell Collection.

21792. A right tibio-tarsus, wanting the distal extremity
;
probably

from the same locality. Mantdl Collection.

21792 a. The distal portion of the left tibio-tarsus ; from Te Ean-

gatajju. Mantell Collection.

32061. The distal extremity of the left tibio-tarsus ; from the west

coast of the North Island.

Walter Mantell Collection. Purchased, about 1855.

21798. A smaller right tibio-tarsus ; from Te Eangatapu. The

length is 0,278 (11 inches), and the distal width 0,038

(1-6 inch). Mantell Collection.

32058. An imperfect larger left tibio-tarsus ; from the North Island.

Walter Mantell Collection.

b. The Tarso-metatarsus.

21709. The left tarso-metatarsus ; from Te Eangatapu. This and

the following specimen are more slender than the others,

and thereby approximate to A. parva. Mantell Collection.

21709 a. A similar right tarso-metatarsus ; from the same locality.

Mantell Collection.

1 See page 226.
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21709 b. The right tarso- metatarsus ; from the Xorth Island.

{Fi(/.) Figured hy Owen in the ' Trans. Zool. Soc' vol. vii.

pi. xliv. figs. 8-10; and also in the 'Extinct Birds of

New Zealand,' pi. Ixxxvii. figs. 8-10 ; all the figures being

reversed. The length is 0,132 (5*2 inches), and the width

at the middle of the shaft 0,028 (1-12 inch).

^^anteU Collection.

32063. A similar right tarso-metatarsus, wanting the outer trochlea ;

from Te Eangatapu. Walter Mantell Collection.

21709 C. A nearly similar right tarso-metatarsus : from Te Ean-

gatapu. Mantell Collection.

46504. The imperfect right tarso-metatarsus of a small and probably

{Fig.) male individual ; from a cave 14 miles from Oamaru, South

Island. Figured by Owen in the ' Trans. Zool. Soc' vol.

vii. pi. xhv. fig. 7, and in the ' Extinct Birds of New
Zealand,' pi. Ixxxvii. fig. 7. Tliis specimen is scarcely

longer than the corresponding bone of A. parva, but is

much stouter ; its length being 0,114 (4-5 inches), and

the width of the narrowest portion of the shaft 0,024

(0-f)7 inch). Presented by Sir R. Owen. K.C.B., 1875.

32062. A left tarso-metatarsus of larger size than any of the pre-

ceding specimens, provisionally referred to this species
;

from Tc Eangatapu. Walter Mantell Collection.

c. The Femur.

21781. The left femur ; from Te Eangatapu. Figured by Owen in

(Fir/.) the ' Trans. Zool. Soc' vol. v. pi. Ixv. figs. 5, G, and also

in his ' Extinct Birds of New Zealand," pi. Ixviii. figs. 5, 6,

as Dinornis geranoides • both figures being reversed. The
length of this specimen is 0,164 (6'5 inches), and the distal

width 0,069 (2-7 inches) ; it accords in relative size with

the tibio-tarsus. Mantell Collection.

21781 a. A similar left femur ; from the same locality.

Mantell Collection.

21781 b. A similar specimen ; from the same locality.

Mantell Collection.

21781 c. A loft femur of similar type ; from the same locality.

Mantell Collection.
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32055. A rather smaller left femur, witli the extremities imperfect:

from the same locality. Walter Mantell Collection.

21781 d. The right femur, with the extremities imperfect ; from

the same locality. Mantell Collection.

21781 e. A similar specimen : from the same locality.

Mantell Collection.

21781 f. A smaller rip;ht femur : from the same locality.

Mantell Collection.

21781 h. A similar right femur ; from the same locality.

Mantell Collection.

21781 i. A right femur of a stouter type than the preceding; from

the same locality. Mantell Collection.

21781 j. A right femur; from the same locality. There is a deep

fossa, crossed by bouy bars, in the anterior distal trochlear

groove. Mantell Collection.

21781 k. A similar right femur ; from the same locality.

Mantell Collection.

21781 1. A right femur ; from Te Eangatapu. Mantell Collection.

21781 in. A right femur, wanting the proximal extremity : from

the same locality. Mantell Collection,

d. VertehrrK

Of the followinc/ vertehrce, as being smaller than those of A. parva, it

is probable that a large p-oportion are referable to the present

species, although some may belong to A. (?) geranoides. Unless

die contrary is stated, the specimens were obtained from the

menaccenite bed of Te Eangatapu, and belong to the Mantell

Collection.

A. 214. The atlas vertebra; apparently from the South Island.

The reference of this specimen is provisional, it being

placed here solely on account of its small size.

? Walter Mantell Collection.

32100. The axis vertebra. This vertebra accords with the slightly

larger axis of A. parva in general contour, but is rela-

tively rather longer. Walter Mantell Collection.
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33100 a. A slightly smaller and somewhat imperfect axis vertebra,

of the same contour as the preceding specimen.

Walter Mantell Collection.

33009. An axis vertebra of a shorter type than the preceding

specimens, and with a divided neural spine. If the two

preceding specimens be referable to A. curta, the present

one may well have belonged to A. (?) geranoides.

Walter Mantell Collection.

31741. Four specimens of the third cervical vertebra. These are

somewhat narrower than the third cervical of A. pa^'va,

with a more slender centrum, bearing a thinner haemal

spine.

31741 a. A third cervical vertebra of a shorter type than the pre-

ceding, and thereby resembling the axis No. 32009, with

which it is probably specifically identical.

31741 b. The fourth cervical vertebra.

31741 c. A shorter fourth cervical vertebra. Probably specifically

identical with No. 21741 a,

31741 d. The fifth cervical vertebra.

31755. A similar specimen.

31755 a. A rather shorter fifth cervical vertebra.

31753. Two specimens of the sixth cervical vertebra.

31733. An imperfect sixth cervical vertebra.

31740. The imperfect seventh cervical vertebra.

31755 b. An imperfect seventh cervical vertebra.

31740 a. A smaller seventh cervical vertebra.

31740 b. Two specimens of the eighth cervical vertebra.

31753 a. An imperfect ninth cervical vertebra. This vertebra can

be readily distinguished from the eighth by the contour of

the channel of the lateral arch.

31740 c. A smaller imperfocr, ninth cervical vertebra.

31746. Two specimens of the twelfth (?) cervical vertebra.

31737. A nearly similar vertebra.
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21746 a. The thirteenth (?) cervical vertebra.

21737 a. A nearly siuiilar but sliglitly suoaller specimen.

21728. The fourteenth (?) cervical vertebra. This specimen can be

readilj' distinguished from the two preceding ones by the

much slighter emargination of the anterior border of the

neural platform between the prezygapophyses ; a similar

difference occurring between the thirteenth and fourteenth

cervicals of A. parva.

21754. The tifteenth (?) cervical vertebra, wanting the postzyga-

pophyses.

32127. The imperfect seventeenth cervical vertebra. The two

hgemal processes have almost united in the middle line.

Walter Mantell Collection.

32127 a. The imperfect eighteenth and nineteenth cervical vertebrae,

associated with the preceding specimen. In each there is

a single haemal spine, preceded by a pit ; the centrum of

the eighteenth is longer than that of the nineteenth.

Walter Mantell Collection.

21729. The slightly imperfect eighteenth cervical vertebra.

21729 a. The nineteenth cervical vertebra. Resembles the corre-

sponding vertebra of No. 32127 a.

21729 h. The nineteenth cervical vertebra. The neural spine is

more produced anteriorly than in the preceding specimen.

21729 C. The nineteenth cervical vertebra.

32075. The nineteenth cervical vertebra.

Walter Mantell Collection.

21729 d. Tliree specimens of the twentieth cervical vertebra, all

wanting the summit of the neui'al spine.

21735. The imperfect twentieth cervical vertebra. This specimen

has a longer and narrower centrum than the preceding

examples, and apparently belongs to a different species.

21745. The twenty-first cervical vertebra, in a slightly imperfect

condition.

21739. Two specimens ot the first dorsal vertebra.
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21739 a. The slightly imperfect secoud dorsal vertebra.

31749. The imperfect second dorsal vertebra.

21745 a. A smaller second dorsal vertebra. Apparently associated

with No. 21745.

21738. Three specimens of the third dorsal vertebra, wanting the

neural spine. There is a large anterior and a smaller

posterior pneumatic foramen.

21738 a. A somewhat imperfect third dorsal, differing slightly from

the preceding specimens.

21748. Two nearly similar imperfect third dorsals.

21724. The fourth dorsal vertebra, wanting the neural spine. The

marked anterior haemal process found in the skeleton of

j1. parva is absent.

21749 a. The entire fifth dorsal vertebra. The neural spine is

relatively lower than in A. i:>avva, and in place of the

three large lateral pneumatic foramina of that species

there is but one anterior foramen.

33068 a. A slightly smaller fifth dorsal vertebra, wanting the

greater portion of both transverse processes.

Walter Mantell Gollection.

32066 a. A nearly similar fifth dorsal vertebra, wanting the ex-

tremity of the right transverse process.

Walter Mantell Collection,

21739 b. An imperfect fifth dorsal vertebra. There is no distinct

posterior pneumatic foramen.

21724 a. The fifth dorsal vertebra, wanting the neural spine.

32068. The sixth dorsal vertebra. The tliree pneumatic foramina

of A. parva are noticeable. Walter Mantell Collection.

21725. Two specimens of the sixth dorsal vertebra, wanting the

neural spine.

21725 a. The sixth dorsal vertebra, with the neural spine and

transverse processes broken away. There are three pneu-

matic foramina.

21725 b. The seventh dorsal \ertebru, wanting the neural spino.
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C. AliERRAMT GeOTJP.

Distinr/uished from the iirccediny forms by the infedion of the distal

extremity of the tihio-tarsus.

Anomalopteryx (?) geranoides (? Owen).

Syn. (?) Palapteryx geranoides, Owen '.

Dinornis geranoides, Owen -.

A small aberrant species, in which the tibio-tarsus has an average

length of 0,342 (13-5 inches), and a distal width of 0,055 (2-15

inches), the distal width thus being about one sixth of the length.

The tibio-tarsus is longer and relatively stouter than the corre-

sponding bone of A. curta, and is characterized by the inflection of

its distal extremity, after the manner of Pachi/ornis. Tertebrse

probably referable to this species are mentioned under the head of

A. curta.

The tarso-metatarsus accords in relative stoutness and shortness

with the tibio-tarsus, its average length being 0,152 (6 inches), and

the width at the middle of the shaft 0,034 (1-35 inch). In this

respect it presents a marked contrast to the corresponding bones of

A. didiformis and A. ixirva. The femur referable to this form is

mentioned on page 273, and is likewise characterized by its extreme

shortness and stoutness, as compared with the corresponding bone

of A. parvci.

The under-mentioned cranium, which must be taken as the type

of Palapteryx geranoides, agrees better iu relative size with the

above-mentioned limb-bones than with those of A. curta.

The name Pedapteryx r/eranoides was said by Owen to indicate

" an unpublished species defined from certain leg- bones sent home

by the Rev. Mr, Cotton since the communication of my former

memoir."' These bones were, however, never described or figured,

and cannot now be identified. The imperfect crania mentioned

below, which were provisionally referred to that species, must

therefore be taken as the actual types of that form. The tarso-

metatarsus subsequently figured by Owen as Dinornis geranoides

may belong to the same form as the skull ; but, if not, the under-

mentioned specimens of the tibio-tarsus may be taken as the act ual

tj'pes of A'. (?) geranoides, which will then rank as a new species.

This type of skull resembles that of A. didiformis, and differs from

that of A. parva and A. oweni in having a flattened surface sepa-

1 Trans. Zool. Sue. \ol. iii. p. 34r) (1848).

^ Ibid. Tol.v. pi. Ixvii. (lSr,f))
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rating the temporal fossa from the occiput. A. mrta, being appa-

rently allied to the two last-named species, would probably have a

similar type of skull.

In the form of the tibio-tarsus and other limb-bones the present

species approximates to Pachijomis, and it should perhaps, therefore,

be regarded as the representative of a distinct genus connecting the

latter with Anomaloptenjx.

Hah. Typically the North Island, and apparently also the South

Island.

a. The Tibio-tarsus.

21789 X. The right tibio-tarsus; from the menaccenite bed' of Te

(Fiff.) Eangatapu, near Waingougoro, North Island. Figured in

woodcut (}5, C, p. 317 ; the dimensions are given above.

The contour is exactly like that of the tibio-tarsus of

Pachyornis elephantopus. No. 32017.

Mantell Collection. Purclmsed, 1838.

21789 y. A somewhat shorter right tibio-tarsus ; from the same

locality. The slight development of the anterior intermus-

cular ridge characteristic of Pachyornis is well displayed.

Mantell Collection,

21788*. A still shorter right tibio-tarsus, with the distal extremity

imperfect ; from the same locality. 2Ianiell Collection.

32057. A left tibio-tarsus corresponding in size with No. 21789 y ;

from the same locality. In all these specimens, when

compared with the small tibiae of other species of Anoma-

loptcnjx from the same locality, the shortness of the

fibular ridge, and the extreme roughness of the fibular

border below the smooth interval, are very distinctive.

^yalter Mantell Collection.

21790*. A slightly larger right tibio-tarsus, wanting the proximal

portion ; from the same locality. The distal inflexion ia

very marked. Mantell Collection.

b. The 2'arso-metatarsus.

21706. The right tarso-metatarsus : from Te Eangatapu. Figured

(Fiij.) by Owen in the ' Trans. Zool. Soc' vol. v. pi. Ixvii. figs.

5, 6, and also in his ' Extinct Birds of New Zealand,'

pi. Ixx. figs. 5, 6 ; both figures being reversed. This

specimen, which agrees in relative size with the tibio-

* See page 226.
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tarsus, has a length of 0,152 (6 inches), and a width at

the middle of the shaft of 0,034 (1-35 inch). In its

general massivcness and the tendency to an expansion of

the outer border of the anterior surface of the third

trochlea, this bone approximates to the tarso-metatarsus of

Pachi/ornis eUphantojms, but the outer ridge of that

trochlea is the more prominent. Mantell Collection.

21706 a. A somewhat more slender right tarso-metatarsus ; from

the same locality. Mantell Collection.

21706 b. A rather smaller right tarso-metatarsus : from the same

locality. Mantell Collection.

21706 c. A nearly similar specimen ; from the same locality.

Mantell Collection.

32062. A stouter right tarso-metatarsus ;
probably from the same

locality. Walter Mantell Collection.

21706 d. A nearly similar specimen ; from Te Eangatapu.

Mantell Collection.

21785. A right tarso-metatarsus of somewhat larger dimensions

than either of the preceding specimens : from the same

locality. Mantell Collection.

21706 e. The left tarso-metatarsus ; from the same locality. Closely

resembles No. 21706 a. Mantell Collection.

21706 f. A nearly similar left tarso-metatarsus, with the extremities

abraded ; from the same locality. Mantell Collection.

46504*. Another specimen of the left tarso-metatarsus ; from a

cave near Oamaru, South Island.

Presented by Sir R. Given, K.C.B.

21706 g. A left tarso-metatarsus ; from Te Eangatapu.

Mantell Collection.

c. Crania described as Palapteryx geranoides.

21687. The imperfect calvarium ; from the menaccenite bed of Te

{Fi(j.) Kangatapu. Described aud figured by Owen in the ' Trans.

Zool. Soc' vol. iii. p. 361, pi. liv. figs. 1-4, and also in his

' Extinct Lirds of New Zealand,' p. 183, pi. xlv. figs. 1-4,

in conjunction with the premaxilla) and mandible Nos.
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21693-94 (p. 265). The same specimens are also figured

ia Mantell's ' Petrefactions,' p. 119, figs. 28, 29. The
calvarium may be taken as the typo of Palupteryx

(jeranoides. The wide flattened surface dividing the tem-

poral fossa from the occiput forms a marked distinction

from tlie cranium of A. parva, in which the temporal fossa

is much larger. Mantdl CoUedion.

21688. Fragment of the roof of a calvarium apparently specifically

(^Fiy.) identical with the preceding specimen ; from the same
locality. The cerebral aspect is figured by Owen in the

' Trans. Zool. Soc' vol. iii. pi. liii. fig. 7, and also in the

' Extinct Eirds of New Zealand,' pi. xliv. fig. 7. The
specimen has either been partly restored in the figure, or

has been subsequently injured. Mantell Collection.

Specifically Undetermined Specimens.

a. Limh-hones.

47444, 13. An immature left metatarsus of one of the larger species
;

from Otago, South Island. The three bones are stiU

distinct at the proximal extremity of the specimen. The
specimen is relatively longer and narrower than the im-

mature tarso-metatarsus of Emeus crassus, No. 30021.

Presented hy the Trustees of the Otago Museum, 1876.

47444, 17. The left femur, with the extremities imperfect, of a very

small species ; from Otago. This specimen agrees in

length -with the femur of A. oiueni, but is much stouter.

It diff"ers from all the larger femora from the North

Island mentioned under the head of A. (?) geranoides by

the extremely large size of the fossa for the ligamentum

teres, and also by the smaller popliteal depression.

Presented by the Trustees of the Otago Museum, 1876.

b. Pelvis and Sacrum.

Of the following examples of the pelvis and sacrum a considerable

proportion are referable to Anomalopteryx, although some may
belong to Emeus.

32057. The imperfect sacrum ; from Waikouaitu, on the east coast

of the South Island. This specimen indicates a large

u2
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species, and closely resembles the sacrum No. 46638

(p. 262) referred to A. casuarina, to which species it may

probably belong.

Walter Mantell Collection. Purcliased, about 1855.

32174. The right acetabular region of the pelvis of a somewhat

smaller bird ; from the same locality.

Walter Mantell Collection.

32174 a. The imperfect ischia and pubes of a somewhat larger bird

;

from the same locality. Walter Mantell Collection.

19476. The left ilium and pubis of a smaller bird ; from the northern

part of the South Island.

Earl Collection. Purchased, 1845.

32164*. A left ischium, with the head of the pubis attached ; from

the menaccenite bed of Te Eangatapu, near Waingongoro,

North Island. This specimen belongs to one of the smaller

forms, like A. (?) geranoides, or A. didiformis.

Walter Mantell Collection.

32502*. Theimperfectinnominates of a very smaU species ; locality

unknown. These specimens are smaller than the pelvis

of A. parva, and, if from the North Island, may be refer-

able to A. curta. Purchased.

21766. A rather larger imperfect pelvis and sacrum of one of the

smaller species ; from Te Eangatapu. The greater part

of the right ilium, wdth the acetabulum, is preserved.

Mantell Collection. Purchased, 1838.

31767. The sacrum and a fragment of the right ilium of a bird

agreeing closely in size with the preceding specimen ; from

the same locality. Mantell Collection.

32142. Part of the sacrum and fragment of the left innominate of

a somewhat larger bird ; from Waingongoro, North Island.

The whole of the left acetabulum is preserved.

Walter Mantell Collection.

21804. The imperfect anterior portion of a pelvis and sacrum,

agreeing nearly in size with the precediug specimen ; from

Te Eangatapu. Mantell Collection.
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c. Vertebrce,

Tlie folhivhig series comprises a selection of vertelrce—chiejiy taken

from the p)osterior cervical and dorsal regions, wliich are the

most characteristic—cdl of luhicli indicate species of larger size

than Anomalopteryx curta. Some are i^rohahly referable to

Emeus.

A. 215. An atlas vertebra; from the South Island. Slightly larger

than that of A. parva. Walter Maniell Collection.

32175. A similar atlas vertebra ; from the South Island.

Walter Mantell Collection.

32198. A nearly similar atlas vertebra, imperfect superiorly ; from

the South Island. Walter Mantell Collection.

32211. A somewhat larger atlas vertebra ; from the South Island.

Walter Mantell Collection.

A. 216. A still larger atlas vertebra; from the South Island.

Walter Mantell Collection,

A. 217. An axis and imperfect third cervical vertebra ; probably

from the South Island. The axis is considerably larger

than that of A. parva, but has a smaller odontoid process.

No history.

A. 218. An axis vertebra ; from the South Island. This specimen

is evidently specifically, and not improbably generically,

distinct from the last. No history.

32201. The associated 4th, 5th, 6th, and 7th cervical vertebrae of

a comparatively small species ; from the South Island.

Walter Maniell Collection.

21729 d. An eighteenth cervical vertebra; from Te Eangatapu,

near Waingongoro, North Island. Nearly of the size of

A. parva. Mantell Collection.

21720. A slightly larger eighteenth cervical ; from the same

locality. Mantell Collection.

21720 a. A still larger eighteenth cervical ; from the same locality.

Mantell Collection

21798. A nineteenth cervical vertebra ; from Te Eangatapu.

Slightly larger than A. parva. Mantell Collection.
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21720 b. A similar specimen ; from the same locality.

MantcU Collection.

21739 C. Two similar veitebrse ; from the same locality.

Maniell Collection.

21739 d. A considerably larger nineteenth cervical vertebra; from

the same locality. Mantell Collection.

32073. A twentieth cervical vertebra ; from Te Eangatapu. Indi-

cates a bird somewhat larger than A. parva.

Walter Mantell Collection.

21744. An associated twentieth and twenty-first cervical and first

dorsal vertebrae of a considerably larger bird ; from the

same locality. Mantell Collection.

21720 c. The first dorsal vertebra, belonging to a species of the size

of A. parva ; from the same locality. Mantell Collection.

21720 d. A similar imperfect vertebra ; from the same locality.

Mantell Collection.

21720 e. A larger first dorsal vertebra, in an almost perfect con-

dition ; from the same locality. Mantell Collection.

21744 b. A still larger first dorsal vertebra ; from the same locality.

This and the three preceding specimens agree with the

last cervical in the great width of the posterior articular

surface of the centrum; and are thereby readily dis-

tin"'uished from the second dorsal. Mantell Collection.

32070. The second dorsal vertebra of a species of the size of A.

parva ; from Te Eangatapu. The neural spine is shorter

than in the latter, with a produced anterior process, and

there is a large anterior pneumatic foramen on either side.

Walter Mantell Collection.

32067. A larger second dorsal vertebra: from the same locality.

Walter Mantell Collection.

21747. A still larger entire second dorsal vertebra ; from the same

locality. Mantell Collection.

21749 b. A larger imperfect second dorsal vertebra ; from the same

locality. Mantell Collection.

21753. A second dorsal vertebra, wanting the neural spine, agreeing

nearly in size with the preceding; from the same locality.

Mantell Collection.
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32130. A third dorsal vertebra, in a weathered condition ; locality
unknown. This specimen indicates a bird of the size of
A. pawn. The haemal ridge resembles that of the third
dorsal, but the posterior face of the centrum is much
°^^"°"'^^- Walter Mantell Collection.

21720 d. A third dorsal vertebra; from Te Rangatapu. This
specimen is of nearly the same size as the last, but
evidently indicates a different species. The anterior
pneumatic foramen is very minute. Mantell Collection.

21753. A larger imperfect third dorsal vertebra; from the same
^""""'^^^^y-

Mantell Collection.

21747 a. A still larger third dorsal vertebra, wanting the neural
spine

;
from the same locality. Mantell Collection.

32129. A fourth dorsal vertebra ; locaUty unknown. Of the size of
^- 1'"''"''- Walter Mantell Collection.

32129 a. An imperfect fourth dorsal vertebra belonging to a species
distinct from the preceding, although of about the same
dimensions

; locality unknown.

Walter Mantell Collection.

21748 a. A slightly larger fourth cervical vertebra, wanting the
extremity of the neural spine and transverse processes •

from Te Rangatapu. Mantell Collection.

32070 a. A considerably larger fourth dorsal vertebra, with the
processes broken

; from the same locality.

Walter Mantell Collection.

21749 d. A somewhat similar specimen
; from the same locality.

Mantell Collection.

21749 6. Two slightly larger fourth dorsal vertebrae ; from the same
locality. The neural spine is imperfect in one, and in the
other the anterior pneumatic foramen is very minute.

Mantell Collection.

21726. A nearly similar fourth dorsal ; from the same locality.
The anterior pneumatic foramen is very large.

Mantell Collection.

21749 f. A slightly smaller fourth dorsal vertebra
; from the same

^"'^^'^tj'- Mantell Collection.
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21753 a. A considcrablj' larger fourth dorsal vertebra ; from the

same locality. Probably associated with No. 21753.

Mantell Collection.

21753 b. An associated fourth and fifth dorsal vertebra3 ; from the

same locality as the preceding, with which the fourth

dorsal agrees in character. Mantell Collection.

32076. Three imperfect dorsal vertebras, apparently the third, fourth,

and fifth, with their centra completely anchylosed together;

from Te Rangatapu. Prom the abnormal shortness of the

centra it is probable that the anchylosis is due to mal-

formation. The vertebrae agree nearly in size with the

preceding. Walter Mantell Collection.

21749 g. The fifth dorsal vertebra ; from Te Eangatapu. This

specimen is not larger than the corresponding vertebra of

A. parva, but has shorter transverse processes, and a deep

pit on the neural platform behind each prezygapophysis.

Mantell Collection,

21749 h. A larger fifth dorsal ; from the same locality. The cen-

trum is relatively shorter and wider, and the transverse

processes are more inclined upwards. Mantell Collection.

21749 i. A still larger imperfect fifth dorsal ; from the same

locality. Mantell Collection.

32069. The fifth dorsal vertebra of one of the medium-sized species

of the family ; probably from Te Rangatapu.

Walter Mantell Collection.

32160. The fifth dorsal vertebra of a larger species; from Waiko-

uaitu, South Island. The left transverse process is

wanting. Walter Mantell Collecti&n.

21725 c. A small dorsal vertebra presenting characters intermediate

between those of typical examjjlcs of fifth and sixth dor-

sals ; from Te llaugatapu. Mantell Collection.

32066 h. A slightly larger vertebra of similar type ; from the same

locality. Walter Mantell Collection.

32133. A very similar imperfect vertebra ; from the same locality.

Walter Mantell Collection,

32066 C. A slightly imperfect sixth dorsal vertebra; from Te

Eangatapu. Nearly of the size of A. parva.

Walter Mantell Collection,
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21724 c. A larger sixth dorsal, -wanting the neural spine ; from the

same locality. Mantell Collection.

32066 d. A somewhat similar specimen, -with shorter transverse

processes ; from the same localitj'.

Walter Mantell Collection.

21724 d. A slightl}' larger imperfect sixth dorsal; from the same

localitj'. Mantell Collection.

21753 c. A somewhat similar imperfect sixth dorsal ; from the same

locality. Mantell Collection.

32071. A small sixth dorsal, -«ith a relatively shorter centrum than

the preceding specimens ; from Te llangatapu.

Walter Mantell Collection.

21733 a. Two similar imperfect dorsals ; from the same locality.

Mantell Collection.

21805 a. A seventh dorsal vertebra ; from Te Rangatapu. This

specimen indicates a species some-what larger than A.

parva. Mantell Collection.

21724 e. A rather smaller seventh dorsal vertebra ; from the same

locality. Mantell Collection.

32081 a. An eighth dorsal vertebra ; from the same locality. This

and the following specimen indicate immature birds, since

in adults the eighth dorsal is anchylosed to the sacrum.

Walter Mantell Collection,

32081 b. A some-what larger imperfect eighth dorsal ; from the

same locality. Walter Mantell Collection.

Genus EMEUS, lleichenbach '.

Syn. Eunjapteryx, Ilaast -.

The skull is very short and -wide, -with a blunt and slightly de-

flected rostrum, and a very small jmeumatic foramen to the quadrate

;

the mandible (tig. 55, C, p. 220) is in the shape of a -wide U, -with a

slightly inflected angle and a large postarticular process, the sym-

physis being very -wide and deeply excavated, with a broad and

slightly prominent inferior ridge narrowing in front. The sternum

1 Nat. Syst, Vogel, p. xxx (1852).
- Ibis, ser. 3, vol. iv. p. '1V6 (1S74).
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resembles that of Anomaloj^ti'ri/.v, but the pelvis is ranch wider and

approaches that oi Paclujornis. The tibio-tarsus and tarso-metatarsus

are relatively shorter and thicker than in Anonudopttriix, but less

stout than in Vachijornis ; the distal extremity of the tibio-tarsiis

not being inflected. A hallux is present. The length of the tarso-

metatarsus is considerably less than that of the femur, and than half

that of the tibio-tarsus, its width at the middle of the shaft being

rather more than one fourth of the length. The femur is relatively

shorter and more flattened from front to back in E. gravipes than

in the larger species of Anomaloptert/x, but that of E, crassus does

not present any well-marked generic featiu-es. In the relative

length of the neck the femur of E. gravipes is intermediate between

Dinoj'nis and Pach}jornis. The vertebriB are of the type of

Anomalopteryx.

The species are larger than anj- forms of Anomalopteryx.

As additional cranial characters it may be observed that the skull

usually has very broad and blunt paroccipital processes ; there is

no distinct supraoccipital prominence, and no well-marked depression

upon the frontal aspect of the squamosal above the head of the

quadrate ; the basioccipital tubercles are prominent, and give an

arched posterior profile to this bone. The quadrate is elongated,

with a long anterior bar ; and the cavity of the squamosal for the

reception of its head is inclined much more outwardly than in either

of the other genera.

Emeus gravipes, Lydekker (n. nom.).

Sj'n. Diiionna (/raiis, Owen' (iii i^arte).

Eurycqjteryx graris, Haast^.

(?) JSuryapteryx rheides, Haast^ (= Dinornis rhrides, Oweu-*).

The type species of Euryapteryx.

The Dinornis gravis, Owen % having been founded upon a skull

indistinguishable from the one referred to E. crassvs, and which is

apparently too large for the limb-bones subsequently described under

the former name, it would seem that the one name is a synonym

of the other. Consequently the form represented by the limb-bones

appears to require a new name, unless the specific term r7icidcs be

adopted for this form. There is, however, no evidence whatever to

1 Trans. Zool. Sop. vol. viii. p. 361 (1872), noii 1870.

^ Ibis. ser. 3, vol. iv. p. 213 (1874). ^ Loc. cit.

« Extinct Birds of Kew Zealand, pi. cix. (1879) ; ? Trans. Zoul. Sec. vol. iv.

p. 8(1850).
' Trans. Zool. Soc. vol. vii. p. 141 (1870).
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show that tho skeleton figured under that name belongs to the same
form as the distal part of a tarso-metatarsus and phalanges figured
in the ' Irans. Zool. Soc.' vol. iv. pi. iii. as the type of Dinomis
rheules, Owen

;
it being impossible to say more with regard to that

specimen than that it indicates a species of AnoMaloptery:c or

?'ff?* 'f''' ^' °^ "^^^"°'' ^""^'^sions than E. crassus, and
IS t3-p.hed by the tarso-metatarsus figured by Owen as Dinomis
grams which is shorter and wider than the corresponding bone of
Anmnalopteryx casuarina, and relatively wider than that of E~p its length being 0,198 (7-8 inches), and the width at the
middle of the shaft 0,051 (2 inches). The tibio-tarsus of the larger
individuals has an average length of about 0,430 (17 inches), and a
distal width of 0,081 (3-2 inches) ; it is readily distinguished fi;m the
corresponding bone referred to Anomaloptenj.v droma'oides (p 2G8)by Its greater stoutness and wider disfal width. In the shortest
and widest examples of this bone the distal width varies between
one fitth and one sixth of the length.

Hah. South Island.

a. The Skeleton.

A. 95. The skeleton, partly restored : from the South Island This
specimen has a relatively narrower tibio-tarsus than the
larger one figured by Owen in his ' Extinct Eirds of New
Zealand, pi ex. The skull is imperfect, but shows the
broad and blunt beak characteristic of the genus The
sternum IS entire, and exhibits the elongated form lone,
lateral processes, and absence of coracoidal facets •

it is
connected with the ribs by three bonv intercostals

'

The
hinder part of the pelvis has been restored in plaster, but
Its characteristic breadth is exhibited. The hallux is
shown in both feet. It is probable, as mentioned below
that this specimen indicates a small and comparatively
slender-limbed race of the species.

Presented hy Sir J. von Ilaast, K.C.M.G.

b. Hie Tibio-tarsus.

35833. The right tibio-tarsus of a large individual; from the
northern part of the South Island. This specimen is
rather larger than the one figured by Owen in the 'Trans.

' See32025a,
1,. aOl.
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Zool. Soc' vol. viii. pi. lix. figs. 1-3 (' Extinct Birds of

New Zealand,' pi. xlii. figs. 1-3), but is otherwise indis-

tinguishable. Its length is 0,453 (17'9 inches), and its

distal width 0,084 (3-3 inches). It is larger than the

corresponding bone of the skeleton No. A. 95, and api)ears

to agree with that of the skeleton figured in ])1. ex. of the

' Extinct Birds of New Zealand.'

Presented hy tlie Rev. Dr. LiJlies, 18G0.

41269. A small right tibio-tarsus ; from the South Island. This

specimen is somewhat shorter than the one figured by

Owen. Purchased, 1869.

36644. The imperfect right tibio-tarsus ; from the South Island.

The extremities are abraded.

Presented by — Luxmore, Esq., 1861.

A. 169. A left tibio-tarsus, probably referable to this species

;

locality unknown. This specimen is relatively narrower

than the preceding ones ; its distal width being slightly

more than one-sixth of the length. In this respect the

specimen makes an approximation to the still narrower

and more slender tibio-tarsus of Anomalopteryx casuarina.

Its white colour suggests that it was obtained from

Timaru in the South Island. Ko history.

A. 170. The right tibio-tarsus ; apparently from the same locality

{Fig.) as the preceding. Figured in woodcut 66, A, p. 322. This

specimen has nearly the same proportions as No. 35833.

No history.

47444 C. A left tibio-tarsus, closely resembling No. A. 169 ; from

Otago, South Island.

Presented by the Trustees of the Otago Museum, 1876.

32015*. A right tibio-tarsus, imperfect proximally ; from the South

Island (? Euamoa). Walter Mantell Collection.

47444 d. An immature right tibio-tarsus, probably referable to this

species ; from Otago.

Presented by the Trustees of the Otago Museum, 1876.
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The following smaller specimens of the tihio-tarsus are relatively nar-

rower at the distal extremity than most of thepreceding examples,

and therehy ajjproximate to the type of hone referred to

Anomalopteryx dromseoides, in which, however, the distal ex-

tremity is still narrower. Several of them are indistimjuishahle

from the corresponding hone of the slceleton No. A. 95 ; so that

hath that skeleton and the undermentioned specimens luould appear

to indicate a slender race of the species.

32017. The left tibio-tarsus ; from the South Island,

Walter Alantell Collection.

32016 a. A smaller right tibio-tarsus ; found with the preceding

specimen. This specimen closely resembles the corre-

sponding bone of the skeleton No. A. 95.

Walter Mantell Collection.

32016 b. A nearly similar right tibio-tarsus ; from the same

locality as the preceding specimen.

Walter 2Iantell Collection.

32016 C. A shorter imperfect left tibio-tarsus ; from the same

locality. Walter Mantell Collection.

32016 d. A nearly similar right tibio-tarsus ; from the same locality.

Walter Mantell Collection.

32016 e. A similar left tibio-tarsus ; from the same locality.

Walter Mantell Collection.

c. The Tarso-metatarsiis.

32025 a. The right tarso-metatarsus ; from the South Island

(? Ruamoa). This specimen has a length of 0,188 (7--1

inches), and a width at the middle of the shaft of 0,048

(1-9 inch). It is somewhat smaller than the type

specimen figured by Owen in the ' Trans. Zool. Soc'

vol. viii. pi. Iviii., and in the ' Extinct Birds of Now
Zealand,' pl. xlii. a ; and accords more nearly in size with

the corresponding bone of the above-mentioned skeleton,

although somewhat stouter. Walter Mantill Collection.
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32025 b. A nearly similar but somewhat more slender right tarso-

metatarsus ; from the same locality.

Walter Mantell Collection.

32025 c. A larger right tarso-metatarsus ; from the same locality.

This specimen accords very closely with the type, but is

rather more slender, its length being 0,200 {I'd inches),

and the width of the shaft 0,048 (1-9 inch).

Walter Mantell Collection.

A. 4. A somewhat stouter right tarso-metatarsus ; from the South

Island. Almost indistinguishable from the type.

Pui-chased.

41371. A nearly similar right tarso-metatarsus ; from the South

Island. Purchased, 1869.

32025 d. A nearly similar right tarso-metatarsus ; from the same

locality as No. 32025 a. Walter Mantell Collection.

32025 e. A rather more slender right tarso-metatarsus ; from the

same locality. Walter Mantell Collection.

A. 178. A nearly similar right tarso-metatarsus ; locality unknown.

No history.

32025 f. A very sirnilar specimen, with the inner trochlea imperfect

;

from the same locality as No. 32025 a.

Walter Mantell Collection.

32025 g. A somewhat longer and more slender right tarso-meta-

tarsus ; from the same locality.

Walter Mantell Collection.

32024 p. A small right tarso-metatarsus ; from the same locality.

This specimen has the relative proportions of No. 32025 a,

but is smaller. Walter Mantell Collection.

32025 b. A left tarso-metatarsus resembling No. 320?5/; from

the same locality. Walter Mantell Collection.

32025 i. A stouter left tarso-metatarsus ; from the same locality.

Walter Mantell Collection.
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33025 j. A nearly similar specimen ; from the same locality.

Walter 2LinteU Collection.

32025 k. x\. somewhat shorter left tarso-metatarsus ; from the same

locality. Walter Mantell Collection.

32024 q. A longer left tarso-metatarsus ; from the same locality.

Walter 2Iaiitell Collection.

47444 1. A considerablj' larger left tarso-metatarsus ; from Otago,

This specimen has nearly the same length as in the type,

but is more slender.

Presented hij the Trustees of the Otago Museum, 1876.

A. 178 a. A nearly similar but rather stouter specimen ; apparently

from the same locality as No. A. 178. No history.

47444, 2. A still stouter left tarso-metatarsus ; from Otago.

Closely resembles the typo.

Presented hij the Trustees of the Otago Museum, 1S76.

47444, 3. A larger and more slender left tarso-metatarsus, belonging

either to a large individual of the present species or to a

small one of E. crassus ; from Otago.

Presented by the Trustees of the Otago Museum, 1876.

32025 1. A small right tarso-metatarsus ; from the same locality as

No. 32025 a. Walter Mantell Collection.

30021. An immature left tarso-metatarsus ; from the South Island.

{Fig.) Pigured by Owen (from the posterior aspect) in the
' Trans. Zool. Soc' vol. iv. pi. slv, fig. 2, and also in his

' Extinct Birds of New Zealand,' pi. Iviii. fig. 2, as Dinomis
crassus, both figures being reversed. The inner trochlea

is broken off, and the tarsus is bat imperfectly attached to

the metatarsals. The relative proportions are essentially

those of the present species. Walter Mantell Collection.

d. The Femur.

(See No. A. IGO a, p. 30-5.)



304

Specifically Undetekmined Femoea.

It is probable that a large proportion of the undermentioned specimens

are referable to the preceding and folloiving species, although

it is almost certain that some belong to the larger species of

Anomalopterjx. It may be assumed that most of the smaller

and stouter specimens belong to E. gravipes, tJiese bones being

relatively shorter and stouter, ivith a more flattened anterior

surface of the shaft, than is the case in Anomalopteryx. TJie

larger and more slenderfemora,which generally exceed in sizethose

referred to Anomalopteryx casuarina, are probably in great part

referable to E. crassus, ivith the more slender tarso-metatarsus of

which they accord. It will, however, be understood that it is in

many cases quite impossible to distinguish between the femora of

the larger species of Anomalopteryx and those of the present

genus ; so that cdl references are provisional.

33144:, 1. A small riglit femur; from Waingongoro, North Island.

Walter Mantell Collection. Purchased, about 1855.

19467, 1. A nearly similar left femur ; from the South Island.

Earl Collection. Purchased, 1845

47444, 18. A slightly larger right femur ; from Otago. This

specimen comes very close to the corresponding bone of

the skeleton of E. gravipes, No. A. 95 (p. 299), having

the same sharp angulation at the junction of the external

anterior trochlear ridge with the shaft— a feature common

to many of the specimens included under the present

heading.

Presented by the Trustees of the Otago Museum, 1876.

47444, 19. A still larger right femur ; from Otago.

Presented by the Trustees of the Otago Museum, 1876.

41268. A larger and stouter right femur ; from the South Island.

Although this specimen agrees in relative size and mineral

condition with the tibio-tarsus of Pachyornis, No. 41266

(p. 319), yet the relative length of the shaft, as weU as

the form and relations of the head and great trochanter,

are essentially those of Emeus. It approximates to the

femur figured in Owen's ' Extinct Birds of New Zealand,'

pi. xli. A, as Dinornis gravis. Purchased, 1867.
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A. 169 a. The right femur; locality imkuown. This specimeu
appears to have been associated with the tihio-tarsus of

'

E. (jravipes, No. A. 169 (p. 30U), and ma}- therefore be

confidently referred to that species. No histori/.

32002, 1. The right femur; from the South Island. Closely re-

sembles the preceding specimen.

Walter Mantell Collection, Purchased, about 1855.

36643. A nearly similar right femur, with the extremities im-
perfect

; from the northern part of the South Island.

Presented by — Luxmore, Esq., 1861.

32008, 1. A smaller right femur, imperfect proximally, and
apparently referable to the present genus

; probably from
Ruamoa, near Oamaru Point, South Island.

Walter Mantell Oollection.

32006, 1. A still smaller right femur; from the same locality.

The flatness of the anterior surface of the lower part of

the shaft suggests reference to Emeus rather than to

Anomalopteryx. Walter Mantell Collection.

19467, 2. A right femur ; from the South Island.

Earl Collection.

32002, 2. A larger right femur ; from the South Island. This
specimen may be referable to E. crassus.

Walter Mantell Collection.

37411. A nearly similar specimen ; from the northern part of the
South Island. There are two large nutrient foramina on
the posterior aspect.

Presented by T. H. Hood, Esq., 1863.

32002, 3. A smaller right femur ; from Ruamoa.

Walter Mantell Collection.

32002, 4. A right femm- ; from the same locality.

Walter Mantell Collection.

A. 4 a. A stouter right femur ; locality unknown. This specimen
appears to have been associated with the tarso-metatarsus

of E. cjrauijpes, No. A. 4 (p. 302). Purchased.

32002, 5. A right femur; from Ruamoa.

Walter Mantell Collection.

X
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32003, 6. A right femur ; from the same locality.

Walter Mantell Collection.

32002, 7. A liglit femur ; from the same locality.

Walter Mantell Collection.

32002, 8. A shorter and stouter right femur ; from the same

locality. Waltei' Mantell Collection.

32002, 9. The right femur ; from the same locality. This specimen

has a length of 0,302 (ll-'J inches), and is probably

referable to E. crassus. Walter Mantell Collection.

32002, 10. A similar right femur ; from the same locality.

Walter Mantell Collection.

32002, 11. A right femur; from the same locality.

Walter Mantell Collection.

32002, 12. A right fem_ur ; from the same locality.

W^alter Mantell Collection.

A. 196 b. A left femur ; locality unknown. This specimen, which

was associated with No. A. 196 a, may be referred to

E. gravipes. No history.

19467, 3. A nearly similar left femur ; from the northern part of

{Fig.) the South Island. This specimen is represented (reversed)

in woodcut 60, D (p. 250), in order to exhibit its inter-

mediate characters between the corresponding bones of

Dinornis and Pachgomis. Earl Collection.

33275. A left femur ; locality unknown.

Presented hg Sir R. Owen, K.G.B., 1857.

33008, 2. A left femur ; from Ruamoa.

Walter Mantell Collection.

33003, 13. A left femur ; from the same locality.

Walter Mantell Collection.

32008, 3. A left femur : from the same locality.

Walter Mantell Collection,

49987. A larger left femur, with the extremities and processes

imperfect ; from a mountain near Lake Wakitipu, South

Island. This specimen is of a very massive type.

Presented hg Sir R. Owen, K.C.B., 1879.
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32002, 14. A still laro-cv left femur, of u more slender tyi)e ; from

Iluamoa. This and the following specimens are probably

referable to E, crassus. Walter Mantdl OoUection.

32010, 1. A left femur; from the same localitj\

M'^alter Mantell Collection.

32002, 15. A left femur ; from the same locality.

Walter Mantell Collection.

41265. A left femur, of larger size than either of the preceding

specimens ; from the South Island. Purchased, 1860.

32002, 16. A left femur ; from Euamoa.

Walter Mantell Collection.

32002, 17. A left femur ; from the same locality.

Walter Mantell Collection.

32002, 18. A larger left femur; from the same locality.

Walter Mantell Collection.

32002,19. A left femur; from the same locality. This specimen

is of a shorter and more massive type than the preceding

one. Walter Mantell Collection.

32002, 20. A nearly similar left femur ; from the same locality.

Walter Mantell Collection.

32044 e. An immature left femur, probably referable to the present

genus ; from Waikouaitu, on the east coast of the South

Island. The ossification of the distal extremity is incom-

plete, so that the popliteal depression is open interiorly.

Walter Mantell Collection.

Emeus crassus (Owen ^).

Syn. Dinornis crassus, Owen ^.

£meus crassus, Reicheubach ^.

Dinornis yravis, Owen ' (jn parte).

Non Palapteryx crassus, Haast '.

The type species. Founded upon the tarso-metatarsus, which is

longer and relatively narrower than that of E. (jravijyes, the length

' Trans. Zool. Soc. vol. iii. p. 325 (1846).

—

Dinornis. ^ Loc. cit.

' Nat. Syst. Vogel, p. xxx (1852).

' Op. cit vol. vii. p. 141 (1870). ' Ibis, .ser. :i vol. iv. p. 212 (1874).
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of the type specimon being 0,215 (8-5 inches), and its width at the

middle of the shaft 0,048 (1-9 inch).

Since the characters of the type tarso-metatarsus are those of

Haast's Etiri/a2Jienjx, as distinct from PacJiyornis, there can be no

hesitation in referring to this species a tibio-tarsus of the type of

that of Emeus gravipes. The undermentioned specimens of that

bone are relatively less wide distally than those of E. gravipes, and

thereby accord with the proportions of the tarso-metatarsus.

The skull on which Dinornis gravis was founded appears to be

identical with the type of skull referred to the present species (see

page 311).

The skeleton figured in pi. cxiii. fig. 2 of Owen's ' Extinct Birds

of New Zealand ' under the present specific name ( = Palapteryx

crassus of Haast) indicates a bird closely allied to Pachyornis

elephantopris.

Hah. South Island.

a. The Tibio-tarsus.

44163. The left tibio-tarsus ; locality unknown. This bone has a

length of 0,517 (20-4 inches), and a distal width of 0,084

(3*3 inches). The general contour of this bone is similar

to that obtaining in the tibio-tarsus of E. gravipes, and is

quite distinct from that of Pachyornis. It agrees in

relative size with the tarso-metatarsus, No. 47444 d.

Purchased, 1873.

32014. A smaller left tibio-tarsus ; from the South Island (Waiko-

uaitu, or Euamoa). This bone has relatively larger

extremities than the tibio-tarsus of Anomalopteryx casua-

rina, No. 41262 (p. 258).

Walter Mantel! Collection. Purchased, about 1855.

32014 a. A nearly similar left tibio-tarsus ; from the same locality

as the preceding specimen. Walter Mantell Collection.

32014 b. Another similar specimen ; from the same locality.

Walter Mantell Collection.

32014 X. A slightly longer right tibio-tarsus ; from the same locality

as the preceding specimens. Walter Mantell Collection.

38030. A still larger right tibio-tarsus ; locality unknown.

Presented by the Rev. F. Gray, 1863.
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47444 e. A smaller imperfect left tibio-tarsus ; from Otago.

Presented hy the Trustees of the Otago Museum, 1870.

A. 176. The left tibio-tarsus, imperfect proximally; from Otago.

This specimen is somewhat smaller than No. 44163.

No history,

b. The Tctrso-metatarsus.

A. 186. Cast of the left tarso-metatarsus. The original, of which the

present place of deposition is unknown, is the type, and was
obtained by Mr. P. Earl from Waikouaitu, in the northern

part of the South Island. It is noticed and figured by

Owen in the ' Trans. Zool. Soc' vol. iii. p. 325, pi. xlviii.

figs. 4-5, and also in his ' Extinct Birds of New Zealand,'

p. 133, pi. xl. figs. 4, 5, both figures being reversed. The

length is 0,215 (8-5 inches), and the width at the middle

of the shaft 0,048 (1-9 inch). ? Made in the Museum.

47444 f. The right tarso-metatarsus ; from Otago, Figured in

{Fi(j.) woodcut 58, D (p. 230). This specimen has a length of

0,218 (8-6 inches), and a width at the middle of the shaft

of 0,050 (1-95 inch). It accords closely with the pre-

ceding specimen ; and in the length and slenderness of the

shaft, the contour of the third trochlea, and in the degree

of expansion of the distal extremity, shows all the features

of the so-called Euryapterijx as distinct from Pacliyornis.

Presented hy the Trustees of the Otago Museum, 1876.

32024 r. A slightly smaller right tarso-metatarsus ; from Ruamoa.

Walter Mantell Collection

.

32024 s. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

32024 t. A somewhat smaller right tarso-metatarsus ; from the

same locality. Walter Mantell Collection.

32023, 1. A smaller and stouter right tarso-metatarsus, with the

third trochlea imperfect ; from the same localit}-.

Walter Mantell Collection.

35835. A large left tarso-metatarsus ; from the Canterbury district,

South Island. This specimen is somewhat stouter than

No. 47444 d. Presented by the Eev. Dr. Lillies, 1860.
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32024 XL. A lett tarso-metatarsus, closely resembling No. 32024 s
;

from the same locality as the latter.

Walter Mantell Collection.

32024 V. A longer and more slender left tarso-metatarsus ; from the

same locality. Walter Maniell Collection.

47444 e'. A nearly similar left tarso-metatarsus: from Otago.

Presented by the Trustees of the Otago Museum, 1876.

32024 w. A somewhat stouter left tarso-metatarsus ; from Euamoa.

Walter Mantell Collection.

32025 m. Three specimens of the right tarso-metatarsus, which may
belong either to small individuals of this species, or to

large ones of E. gravipes ; from Euamoa.

Walter Mantell Collection.

47444, 13. An immature left metatarsus, probably referable to a

young individual of this species ; from Otago. This speci-

men is relatively more slender than the older tarso-meta-

tarsus, No. 47444, 3, provisionally referred to E. gravipes

(p. 303).

Presented hy the Trustees of the Otago Museum, 1876.

The following larger specimens apparently indicate either a larger

race of this sj)ecies,or a nearly allied form, but they make some

approach to Pachyornis.

32018*. The right tarso-metatarsus j from Euamoa. The total

length is 0,233 (9-2 inches), and the width at the middle

of the shaft 0,053 (2-1 inches). The general proportions

and more especially the contour of the third trochlea are

essentially those of the so-called Earyapteryx, as distinct

from Pachyornis. Walter Mantell Collection.

32019*. A similar left tarso-metatarsus ; from the same locality.

This specimen may have belonged to the same individual

as the preceding. Walter Mantell Collection.

A. 179. An immature right metatarsus, probably specifically

identical with the preceding ; from Otago. Much longer

than the immature metatarsus of the typical form of

Pachyornis elephantopus.

Presented by the Trmtees of the Otago Museum, 1876.
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c. The Skull

Some of the smaller specimens mentioned under this heading maij

he referaUe to E. gravipcs.

A. 188. The associated calvarium, left quadrate, mandible, and five

tracheal rings ; locality unknown. The specimen is of

larger size than the skull of the skeleton No. A. 95 (p. 299)

of E. gravipes, the calvarium being specifically indis-

tinguishable from the type of Dinornis gravis figured by

Owen in the ' Trans. Zool. Soc' vol. vii. pi. xiv. figs. 1-4

(' Extinct Birds of New Zealand,' pi. Ixxxi. figs. 1-4) ; the

mandible represented in fig. 5 of those plates belonging to

Anomalo2')teryA\ The mandible of the present specimen is

considerably larger than that of species a, and slightly

smaller than those referred by Owen to the present species.

No history,

32211. The calvarium and left quadrate : from the South Island.

This specimen agrees in size with the preceding, but is

somewhat less vaulted. Walter Mantell Collection.

32194. The calvarium and imperfect premaxillae ; from the South

Island. The calvarium closely resembles No. A. 188, and

shows the concave posterior profile of the basioccipital

characteristic of the genus. Walter Mantell Collection.

32196. The calvarium ; from the South Island. Eesembles No.

32211 in its flattened contour, but is rather larger.

Wcdter Mantell Collection.

32190. A similar calvarium : from the South Island.

Wcdter Mantell Collection.

32206. A similar calvarium, with the right side imperfect ; from

the South Island. Walter Mantell Collection.

32185. The calvarium ; from the South Island.

Wcdter Mantell Collection.

32192. The calvarium : from the South Island.

Wcdter Mantell Collection.

32195. The imperfect calvarium ; from the South Island.

Wcdter Mantell Collection.

32188. The calvarium, imperfect anteriorly ; from the South Island.

Wcdter Mantell Collection.
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32187. The imperfect calvarium : from the South Island.

Waltei- Manicll Collection.

32182. The imperfect calvarium ; from the South Island.

Walter Mantell Collection.

32183. The imperfect calvarium ; from the South Island.

Walter Mantell Collection.

A. 191. The imperfect calvarium of a large individual; probably

from the South Island. In the slight development of the

basioccipital tubercles this specimen approaches to the

skuU of species «. -A"o history.

A. 189. The imperfect premaxiUse of a large individual ; from the

{Fi(j.) South Island. Figured by Owen in the ' Trans. Zool.

Soc' vol. vii. pi. si. figs. 1-3, and in the ' Extinct Birds

of New Zealand,' pi. Ixxvi. figs. 1-3, in conjunction with

the skuU of AnomaJopteryx, No. 32204 (p. 263), as Dinornis

crasstis. Walter Mantell Collection.

32211 a. The imperfect premaxillse ; from the South Island.

Walter Mantell Collection,

A. 189 a. The imperfect premaxillse ; from the South Island.

Walter Mantell Collection.

A. 189 b. The slightly imperfect premaxillse ; fi'om the South Island.

This specimen indicates a very large bird.

Walter Mantell Collection.

32228. The imperfect premaxillse of a smaller bird ; from the South

Island. Walter Mantell Collection.

32228 a. The imperfect premaxiUae ; from the South Island.

Walter Mantell Collection.

A. 189 c. Cast of the nearly entire premaxilla? of a large individual.

This specimen appears to have been made from No. 189 a

before the median bar was in its present broken condition.

? Made in the Museum.

32198. The imperfect symphysis and left ramus of the mandible

;

(Fig.) from the South Island. Described and figured by Owen
(with some restoration from the next specimen) in the

' Trans. Zool, Soc' vol. vii. p. 132, pi. xi. figs. 7-9, and

in the ' Extinct Birds of New Zealand,' p. 271, pi. Lxxvi.

figs. 7-9 ; all the figures being reversed. It is also
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represented in fi g. 1 of the plates cited (without reversal)

in connection with the premaxillte No. A. 189 and the

ahove-mentioned calvarium of Anomalopteryx. The spe-

cimen is considerably larger than the mandible of Xo.

A. 188. Walter Mantell Collection.

32312. A smaller imperfect mandible ; from the South Island.

Shows the symphysis, and the greater part of the left

ramus. Walter Mantell Collection.

A. 190. The greater portion of the left ramus of the mandible,

wanting the symphysis ; from the South Island. This

specimen is slightly larger than the mandible of the skull

of the skeleton No. A. 9o of E. yravijjes.

Walter ManteU Collection.

A. 190 a. The imperfect dentary portion of a nearly similar man-

dible ; from the South Island. Walter Mantell Collection.

32199. The two rami of a mandible, the left imperfect ; from the

{Fig.) South Island. Described and figured by Owen in the

' Trans, Zool, Soc' vol. vii. p. 132, pi. xii. fig. 7, and also

in the ' Extinct Birds of New Zealand,' p. 271, pi. Isxv.

fig. 7, as Dinornis rheides; both figures being reversed.

The depth of the ramus and its sharp deflection clearly

show that the specimen belongs to the present genus.

Walter Mantell Collection.

A. 194. A. left quadrate ; from the South Island. In its compa-

ratively long anterior process this specimen resembles the

quadrate of No. 32211 (p. 311).

Walter Mantell Collection.

EmeuS) sp. a.

The undermentioned skull differs from all those referred to

E. cmssus and E. gravipes by its extreme width and sharpness,

and thus appears to indicate a third species of the genus.

Hab. South Island.

A. 187. The skull ; from the Shuy river, Otago, South Island. The

{Fig.) palatal aspect of the cranium is described and figured by

Owen in the 'Trans. Zool. Soc' vol. x. p. 182,pl.xxxi.fig. 1,

and also in his ' Extinct Birds of New Zealand,' pi. cxiv.

fig. 1, where it is referred to E. {Dinornis) crassus. The

mandible is figured in woodcut 55, C (p. 220). This speci-

men, with the exception of some damage to the frontal
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region and the loss of the extremity of the premaxillse, is

perfect, and is the onlj' skull in the Museum exhibiting

all the bones of the palate in their natural relationship.

It is considerably larger than the skull of the skeleton

No. A. 95 of E. f/ravij^es, but is altogether wider and

relatively shorter ; this being apparent both in the cranium

and mandible. The basioccipital tubercles are also much
less prominent than in that specimen, or in any of the

crania mentioned under the heading of E. crassus ; and

the vertical height of the supraoccipital is considerably

greater than in the latter.

Presented by Captain F. W. Hidton,

Specifically Undeteemined Specimens.

Of the following pelves most are prohahhi referahle to the present

geniis, vhile others may belong to young individuals of Pachyornis.

32137. An imperfect pelvis and sacrum ; from Euamoa. This

specimen indicates a considerably smaller bird than that

to vrhich the pelvis of Pacliyornis elephantopus, No. 321 G6

(p. 331), belonged. Walter Mantell Collection.

33137 a. A nearly similar imperfect pelvis and sacrum ; from the

same locality. The imperfect anchylosis of the true sacral

ribs to the inuominates is indicative of immaturity.

Walter Mantell Collection.

32167. The imperfect pelvis and sacrum of an immature bird ; from

Euamoa. The centrum of the anterior sacral vertebra

has not assumed its complete saddle-shape.

Walter Mantell Collection.

32176. An imperfect pelvis and sacrum ; from the same locality.

This specimen is likewise immature.

Walter Mantell Collection.

32168. An imperfect pelvis and sacrum ; from Ruamoa. This

specimen shows slight signs of immaturity.

Walter Mantell Collection.

32134. The greater portion of the pelvis and sacrum ; from the

same locality. This specimen is rather larger than the

corresponding part of the mounted skeleton of Emeus

gravipes. The hinder sacral vertebrae are bowed towards

the right side. Walter Mantell Collection.
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Genekicallt Undeteemined Veetebb^.

The undermentioned vertehrce, ivlnch indicate large birds, are rela-

tively much longer than those of Pachyornis elephantopus. They

u'ould apj^ear to he too large for Emeus crassus, apart from the

circumstance that in the mounted skeleton of E. gravipes the ver-

tehrce resemble those of Pachyornis in their relative shortness. The

cervicals of the present series are less elongated than those of

Dinomis, and have not the deep channel between the ^wstzygapo-

physes found in the latter. The dorsal is of the general type of

Pachyoruis. All the S2)ecime7is were obtained from Euamoa, and

belong to the Walter Mantell Collection, purchased about 1855.

32163 X. Three early middle cervical vertebra. These apparently

represent the 7th, 8th, and 9th, and seem to be asso-

ciated,

32163 y. A later (? 10th) cervical vertebra. This specimen could

not have belonged to the same individual as the preceding.

32147 X. A later (? 11th) cervical vertebra, according in characters

with the preceding specimen.

32163 z. A middle cervical vertebra (? 12) apparently associated

with No. 32163 x.

32149 X, A late middle cervical vertebra.

32150 X. A late middle cervical vertebra.

32174 X. Two associated posterior cervical vertobrte.

32167 X. A posterior cervical vertebra.

32177 X. Two posterior cervical vertebrae.

32175 X, The sixth dorsal vertebra. This specimen presents a re-

markable contrast to the corresponding vertebra of Pachy-
ornis elephantopus, the neural platform having its longer

diameter running antero-posteriorly instead of trans-

versely. The position of the anterior pneumatic foramen
is the same as in Pachyornis, and therefore different from
Dinomis.
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Genus PACHYORNIS, Lydekker (gen. nov.).

Syn. Palnpteryx, Haast ' (non Owen, typically).

The skull is either vaulted or flattened, with a sharp and narrow

beak^, and shorter and more rounded paroccipital processes, and

more prominent basioccipital tubercles than in Anomalopterya-, the

quadrate and mandible closely resembling those of that genus.

Fig. 64.

Pachyornis clcphantopus.—Sternum. \. a, costal process ; b, lateral process.

The sternum (fig. 64) is flat, and very broad and short, with no

coracoidal facets, a very small xiphisternal notch, broad and short

costal processes, broad and widely divergent lateral processes, and

only two costal articulations. The pelvis is extremely low and

wide, with the anterior wall of the acetabulum very deeply concave,

the ventral surface of all the vertebrae behind the true sacrals

narrow and convex, and from which the very broad sacral ribs

ascend to join the ilium, of which the inferior postacetabular border

is very sharp and descends far below the level of the ribs ; there is

no pectineal process to the pubis. The tibio-tarsus (fig. 65, B) is

very short, with the shaft curved outwards, the distal extremity

markedly inflected, the fibular ridge much shorter than in the pre-

ceding genera, and the fibular border below the smooth space at

the distal extremity of the fibular ridge extremely rough ; the distal

extensor tubercle is very prominent, and situated partly on the line

of the upper half of the extensor groove, instead of being altogether

external to the same. The tarso-metatarsus (fig. 66) is still shorter

and wider than in Emeus, the width at the middle of the shaft

being usually rather more than one third of the length ; the third

1 Ibis, ser. 3, vol. iv. p. 212 (1S74).

- Haast assigned to his Pahtpteryx a broad-beaked skull, but the error is

correcLed by Huttou, Traus. N. Zealand Inst. vol. ix, p. 365.



DTNORXITTIlD.'n;,
317

trochlea ,s more prommont than iu the other genera, and rises veryabruptly from he shaft, the outer border of the anterior JZl
usuall3- expandmg suddenly at the proximal extremity, and theouerndgeof this surface being always more prominent than thinnciwhei-easm the other genera the opposite condition obtainsThe femur hg 57 B, p 223), as compared with that of Dinornis,
s V ry much shorter and thicker, with a longer neck, and the headusing and projecting very considerably, the linea aspera mainly

Kg. 65.

forming a rough nodule near the distal end of the shaft, the outer

rill d
"', '^'''^''' ""^^ '""''^'^'y -P-d^^' -d the'ppiteal depression larger, more open, and leading to he inner

aui-face ot the shaft by a more distinct channel; the profile of Zinner condyle is wider antero-posteriorly and more 'rounded the
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anterior intcrtrochlcar surface being deeply chaunelled. The pha-

langeals of the pes are much shorter and stouter than in Dinarnis,

the proximal surface of the terminal segments generalljf presenting

a somewhat trefoil-shaped contour.

The length of the tarso-metatarsus is much less than half that

of the tibio-tarsus.

In the vertebral column the cervicals (fig. 70) are short, with

very stout centra, the prezygapophyses in the middle region being

nearly horizontal and separated from one another by a wide

channel; the posterior face of the centra tall and narrow; aud the

neural spines of the last two vertebrte much inclined forwards.

In the dorsals (fig. 71) there is usually no anterior pneumatic

foramen till the fourth (or the last of those with a distinct htemal

carina), this foramen being situated on the line of the anterior

border of the rib-facet ; the third and fourth dorsals are extremely

compressed ; and throughout the series the neural spines and trans-

verse processes arc comparatively long.

As additional characters of the skull it may be observed that the

sphenoidal rostrum is expanded in a lance-like shape at the anterior

extremity, in a manner unlike that of either of the other genera.

The supraoccipital never has a very strongly developed median

prominence ; and the temporal fossae are comparatively short. The

mandible may be readily distinguished from that of the other

genera by the low position of the inner aperture of the dental

canal, which pierces the bone obliquely to join the small lateral

vacuity.

The general cranial features are decidedly nearer to Anomaloj^teryx

than to Emeus.

The femur of Emeus, although approaching the above type, may
generally be distinguished by its shorter and less upwardly directed

head, taller great trochanter, less defined popliteal depression, and

longer shaft.

Pachyornis, sp. a.

{? =Pala2)teri/x crassus, Haast ^,= Dmornis crassus, Owen^*, in parte.)

The undermentioned limb-bones are relatively more slender than

the corresponding bones of the typical form of P. elephantopus, and

not improbably indicate a distinct species. They may belong to

the form of which the skeleton is figured by Owen in his ' Extinct

Birds of New Zealand,' pi. cxiii. fig. 2, as Dinornis crassus, the

1 Ibis, ser. 3, vol. iv. p. 212 (1874).

2 Estiuct Birds of New Zealancl, pi. csiii. fig. 2 (ISV'Jj.
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equivalent of Palaptenjx crassus of Haast. The length of the

tibio-tarsus which may be taken as the type of this race or species

is 0,500 (20 inches), and its distal width 0,087 (3'5 inches).

Uah. South Island.

a. The Tihio-tarsus.

41266. The left tibio-tarsus ; from the South Island. This speci-

men, which maybe taken as the type of the present form,

has a length of 0,506 (20 inches), and a distal width of

0,087 (3*5 inches). It is absolutely longer than the tibio-

tarsus of P. elephantopus, No. A. 171 a (p. 324), in which

the distal width is 0,097 (8'63 inches). The contrast in

the form of this specimen to the tibio-tarsus of Emeus

crassus, No. 4-4163 (p. 30S), is very marked.

Purchased, 1869.

A. 172. A nearly similar right tibio-tarsus, imperfect proximally

;

locality unknown. The great development of the ex-

tensor tubercle, placed immediately on the line of the

upper half of the extensor groove, is very noticeable.

No history.

A. 173. The associated right and left tibio-tarsus ; locality un-

known. These specimens, of which the extremities are

slightly imperfect, closely resemble the preceding one.

No history,

32017. A much smaller left tibio-tarsus ; apparently from Ruamoa,

South Island, This specimen, which may belong to the

male of the present form, has a length of 0,461 (18*2

inches) ; its relative proportions being the same as in the

preceding specimens. It was referred in MS. by Owen
to Emtus crassus, as well as some of the totally different

tibifo mentioned under the heading of that species.

Walter Mantell Collection. Purchased, about 1855.

A. 175. A still smaller left tibio-tarsus, with the proximal extremity

im])erfect : from Otago. No history

>

A. 175 a. A nearly similar imperfect right tibio-tarsus ; from Otago.

The extreme shortness of the fibular ridge is well shown

in this and the preceding specimens. In the present

• bone its length is 0,092 (3-6 inches), whereas in the

equal-sizod tibia of Emeus cjravijjes, No. 32015* (p. 300),

it is upwards of 0,124 (4'9 inches). The rough fibular

border below the smooth interval is also e(]ually noticeable.

No histori/.
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b. The Tarso-metatarsKS.

41267. The right tarso-metatarsus, associated with the tibio-tarsus

Xo. 41266. This specimen has a length of 0,206 (8-1

inches), and a width across the middle of the shaft of

0,054 (2'1 inches). It may be distinguished from the

corresponding bone of Emeus crassus, not only by its

shorter and relatively stouter form, but also by the square

shape of the outer proximal articular cavity, and the

shortness and shallowness of the groove in the talon.

Purchased, 1869.

47444, 10. A right tarso-metatarsus closely resembling the pre-

ceding specimen ; from Otago. In this and the next

specimen the lateral expansion of the third trochlea

originates less suddenly than in the other specimens.

Presented bjj the Trustees of the Otago Muscu,m, 1876.

47444,11. A larger right tarso-metatarsus; from Otago. This

specimen agrees approximately in relative size with the

tibio-tarsus No. A. 172. Its length is 0,217 (8-6 inches),

and the width at the middle of the shaft 0,051 (2 inches),

so that its proportions are much more slender than those

of typical specimens of the corresponding bone of P. eh-

phantopus.

Presented by the Trustees of the Otago Museum, 1876.

32024, 1. A nearly similar right tarso-metatarsus ; from Ruamoa.

Walter Mantell Collection.

47444, 12. A rather larger right tarso-metatarsus of the same type,

probably referable to this form ; from Otago.

Presented by the Trustees of the Otago Museum, 1876.

c. TJie STcull.

32197. A calvarium, probably referable to this species ; from the

South Island. This specimen has the general characters

of the calvarium No. 32200 of P. elej)ha)itopi(S,hut is smaller,

with relatively larger temporal fossae. It exhibits the

lance -like expansion of the distal extremity of the sphe-

noidal rostrum characteristic of the genus.

Walter Mantell Collection.
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32193. An imperfect calvarium, provisionally referred to the other

SOX of this form ; from the South Island. This specimen

presents nearly the same relationship to the preceding as

is shown by No. 32203 of P. ehj^haniojnis to No. 32200

of the same, except that it is larger instead of smaller.

Walter Mantell Collection.

A. 200. The associated prcmaxilla; and mandible, agreeing in rela-

{I'irj.) tivc size with the crania; from the South Island. The
mandible, which is -represented in woodcut fig. 55, D
(p. 220), is slightly smaller than the specimens referred

to P. el('plianto]3us. Walter Mantdl Collection.

A. 193 C. A left quadrate agreeing in relative size with the pre-

ceding specimen ; from the South Island.

Walter Mantell Collection.

A. 193 d. A similar left quadrate, with the proximal articular

surface imperfect ; from the South Island.

Walter Alantell Collection.

A. 193 e. A similar right quadrate, wanting the proximal articular

extremity. Walter Mantell Collection.

Pachyornis elephantopus (Owen ').

Syn. Dinomis elephantopus, Owen ^.

Palapteryx elephantopus, Haast ^.

The type species. Founded upon the greater part of a skeleton

made u]i from the bones of more than a single individual.

The skull is characterized by its highly vaulted contour.

In the type skeleton the tibio-tarsus has a length of 0,609 (24

inches), and a distal width of 0,107 (4*2 inches), the length of the

tarso-metatarsus being 0,239 (9-4 inches), the width at the middle

of the shaft 0,005 (2-55 inches), and that across the distal trochlere

0,1 3S (5-5 inches). The distal width of the tibio-tarsus varies

from rather more than one fifth to nearly one sixth of the length.

Hal). South Island.

' Trans. Zool. Soc. vol. iv. p. 140 (1S53).

—

Blnornis. - hoc, cii.

' Ibis, ser. 3, vol. iv. p. 212 (1874).
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Fiff. 60.

PachijOrnis elephanta^ms (A) aud P. immani.

metatarsus. J-

The right tarso-

a,. The Sl-eleton.

* *. The imperfect skeleton, made up from the bones of more than

(Fig.) one individual : from Euamoa, three miles southward of

Oamaru Point, South Island. The tj-pe. Described and

figured by Owen in the ' Trans. Zool. Soc' vol. iv

pp. 149-156, pis. xliii., xliv., xlvii., and xlviii. fig. 1, the

skull being figured in vol. vii. pi. x. figs. 1, G, 7 ; the

description and figures are reproduced in the ' ExtinctBirds

of New Zealand,' pp. 224-227, pis. Ivi., Ivii., lix. figs. 1,

6, 7 (skull), pi. Ix., and pi. Ixi. figs. 1, 6, 7. A reduced

figure of the skeleton is also given in Owen's ' PahTon-

tolog}',' 2nd ed. p. 330, fig. Ill, which is reproduced in

fig. 67. In the figures of the entire skeleton (' Trans.

Zool. Soc' vol. iv. pis. Ix., Ixi. fig. 1) the sternum has been

restored after the model of that of Dinornis ; an error

which is pointed out by the describer on page 433 of his

' Extinct Birds of New Zealand.' The sternum is wanting
;

but on the left side, at least, was attached to the ribs by

two ossified iutercostaLs. The postacetabular portion of the

pelvis is very incomplete ; but the characteristic contour

of the sacral vei'tebris is well shown. All the bones of

the limbs are entire. The skull, which wants part of the
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Pachyornis clepfianfopns.—"Restoration of the sieleton. About ^V- The number

of vertebra? in the neck is considerably too few. (Jficr Ouen.)

premaxillarj' rostrum, exhibits the characteristic vaulted

calvarium and the sharp beak. In the tigures the skull

is slightly restored and the mandible enlarged. There

are too few vertebra) in the neck ; and, judging from

Anomalopteryx parva, too many in the dorsal region.

Walter Muntell Collection. Purchased, about 1855.

I

b. Tlie Hind Limb.

32011. The associated left femur, tibio-tarsus, and tarso-metatarsus

;

from a refuse-heap in the South Island. These specimens

indicate a rather smaller individual than the type skeleton.

Walter Mantell Collection.

y2
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c. The Tihio-larsiis.

32013. The left tibio-tarsus of a largo (? female) individual ; from

the South Island. This specimen has a length of 0,009

(24 inches), and a distal width of 0,104 (4-1 inches).

Walter Mantell Collection.

32012. A slightly smaller riglit tibio-tarsus ; from the South

{Fiij.) Island. Figured in woodcut 50, B (p. 317).

Walter Mantell Collection.

32012 a. A nearly similar right tibio-tarsus ; apparently from the

same locality as the preceding specimen.

Walter Mantell Collection.

32013 a. A left tibio-tnrsus : from the same locality. This specimen

is rather stouter than the last. Walter Mantell Collection.

32012 b. A rather smaller right tibio-tarsus, with the proximal

extremity imperfect : from the same locality. This spe-

cimen has been partly charred by fire.

Walter Mantell Collection.

A. 171. A nearly similar imperfect left tibio-tarsus
;
probably from

Otago. C?)Fresente(l by the Trustees of the Otago Museum.

A. 171 a. A considerably smaller imperfect right tibio-tarsus;

evidently from the same locality as the preceding speci-

men. This bone appears to have been associated with

the tarso-metatarsus, No. 47444, 9 (p. 32.5).

[?] Presented hy the Trustees of the Otago Museum.

32047. A left tibio-tarsus intermediate in point of size between the

two preceding specimens ; from the South Island.

Walter Mantell Collection.

47444**. The left tibio-tarsus of an immature individual; from

Otago, South Island. The superior portion of the cnemial

crest was separate and has been lost ; the astragalus is

imperfectly coossified with the tibia, and the extensor

bridge has not ossified.

Presented by the Trustees of the Otago Museum, 1876.

d. The Tctrso-metatarsus.

47444, 8. The right tarso-metatarsus ; from Otago. Figured in

(Fif/.) woodcut 6G, A (p. 322). This specimen has a length of
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0,241 (U-5 inches), and a width at the middle of the shaft of

0,004 (2"G inches), so that its i)roportions are very similar

to those of the corresponding hone of the type skeleton.

The third trochlea shows the characteristic shape very

clearly ; hut the external border of the outer proximal

articular surface is less squared than is usually the case.

Presented hjj (Jie Trustees of the Otcujo Museum, 1^76.

47444, 9. A slightly shorter and stouter right tarso-metatarsus
;

from Otago. The squaring of the external border of the

outer proximal articular surface is very marked.

Presented hij the Trustees of the Otayo Museum, 1870.

32018 a. The right tarso-metatarsus ; from lluamoa. This speci-

men resembles Xo. 47444, 8, but the shaft is somewhat

less flattened. Walter Mantell Collection.

32018 b. A slightly smaller right tarso-metatarsus ; from Euamoa.

Walter Mantell Collection.

32018 c. A still smaller right tarso-metatarsus ; from lluamoa.

The length is 0,223 (S-8 inches), and the width at the

middle of the shaft 0,00o (2-55 inches

)

Walter Mantell Collection.

32022 a. A considerably smaller right tarso-metatarsus ; from

Euamoa. Walter Mantell Collection.

32022 b. A similar right tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

32023 a. A smaller right tarso-metatarsus ; from the same locality.

Walter Mantell Collection.

32023 b. A still smaller right tarso-n^etatarsus ; from the same

locality. Length 0,108 (7'8 inches).

Walter Mantell Collection.

32022 C. The right tarso-metatarsus ; from Ruamoa. This specimen

has nearly the same length as Xo. 32022 a, but in the

more flattened and wider shaft it approximates to the

next form. Walter Mantell Collection.

32019 a. The left tarso-metatarsus ; locality unknown. This bone

has the same approximate length as the largest speci-

mens of the right side ; the lateral expansion of the outer

border of the third trochlea is less sudden than usual.

]\'alier Mantell Collection.
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32019 b. A nearly similar loft tarso-metatursus ; from Euamoa.

Walter Mantell Collection.

32019 C. A nearly similar specimen ; from Ruamoa.

Walter Mantell Collection.

32019 d. x'^nother nearly similar specimen ; from Ruamoa.

Walter Mantell Collection.

32019 e. A somewhat more flattened left tarso-metatarsus ; from

the same locality. Walter Mantell Collection.

32019 f. A somewhat smaller and relatively stouter left tarso-

metatarsus ; from the same locality.

Walter Alantell Collection.

32022 d. A considerably smaller left tarso-metatarsus ; from the

same locality. Walter Mantell Collection.

32022 e. A slightly smaller left tarso-metatarsus ; from the same

locality. Walter Mantell Collection.

32022 f. A still smaller specimen ; from the same locality.

Walter Mantell Collection.

32023 c. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

32023 d, e. Two similar specimens ; from the same locality.

Walter Mantell Collection.

32020. The right metatarsus of an immature individual ; from

(Fig.) Euamoa. Figured by Owen in the ' Trans. Zool. Soc'

vol. iv. pi. xlv. fig. 1, and also in his ' Extinct Birds of

New Zealand,' pi. Iviii. fig. 1 ; both figures being reversed.

At the proximal extremity the three metatarsals are per-

fectly distinct from one another,

Walter Mantell Collection.

32020 a. A left metatarsus, probably belonging to the same indi-

vidual as the preceding specimen ; from the same locality.

Walter Mantell Collection.

32023,1. The right tarso-metatarsus ; from Euamoa. This speci-

men approximates in the contour of the upper border of

the anterior surface of the third trochlea to Emeus cjra-

vipes, although agreeing with the present species in the

outer ridge of this trochlea being slightly more prominent

than the inner one. Walter Mantell Collection.
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32023, 2. A nearly similar right tarso-mctatarsus ; from Ruamoa.
The third trochlea is still more projecting than in the

preceding specimen, and shows the greater jjrominence of
its outer as compared with its inner ridge.

Walter Mantell Collection.

32023, 3. A nearly similar left tarso-metatarsus ; from the same
locality. Walter Mantell Collection.

e. The Femur.

Some of the more slemhr of the undermentioned specimens pro-
bably belonrj to species a, bat it is difficult to separate them
decisiveii/ from typical specimens.

32001 a. The right femur ; from Ruamoa. This specimen, which
(i-Vr/.) is figui-ed in woodcut 57, B (p. 223), has a length of

0,317 (12-5 inches), and a distal width of 0,164 (6-5

inches). It exhibits all the characteristic features of the

genus, and is thus in very marked contrast with the femur
of Dinomis maximus, represented in fig. 57, A (p. 223).
The length of the neck, the lowness of the great trochanter,

the structure of the linea aspera, and the large size and
ill-defined contour of the popliteal depression being all

well displayed. Walter Mantell Collection.

32001 b. A nearly similar but somewhat more slender right femur

;

from the same locality. Walter Mantell Collection.

A. 180. A right femur ; from Otago. This specimen is somewhat
intermediate in contour between the two preceding

examples. i\-o history.

A. 180 a. A somewliat smaller right femur ; from Otago. The
proximal extremity is somewhat affected by caries.

A'o history.

A. 180 b. A shorter and stouter right femur ; from Otago.

No history.

A. 180 C. A still shorter right femur ; from Otago. No history.

A. 180 d. A nearly similar but rather more slender specimen ; from
Otago. Xo history.

32001 c. A right femur of a more slender form than either of the

preceding specimens ; ft-om Kuamoa. This specimen,

which probably belongs to species a, has a length of 0,325
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(12-8 incbcs), and a distal width of 0,142 (5-6 inches).

In spite of its lougor form this specimea exhibits all the

characters of Pachyornis as distinct from Dinornis, this

being at once shown by the rounded profile of the inner

condyle. ^Yalter Matitell Collection.

32001 d. A smaller right femur approximating in contour to the

preceding specimen ; from Ruamoa.

^Yalter Mantell Collection.

32009. The right femur of an immature bird ; from E,uamoa.

Walter Mantell Collection.

32001 e. A left femur, apparently associated with No. 32001 h
;

from lluamoa. Walter Mantell Collection.

32001 f. A stouter left femur ; from the same locality.

Walter Mantell Collection.

32001 g. A nearly similar specimen ; from the same locality.

Walter Mantell Collection.

A. 181. A somewhat longer left femur ; locality unknown.

By exchange.

32001 h. A longer and more «lender left femur ; from lluamoa.

Walter Mantell Collection.

36648. A still longer left femur ;
from the northern part of the

South Island. This specimen may probably be referred

to species a. Presented hy — Luxmore, Esq., 1S61.

32001 i. A left femur, of shorter and stouter contour ; from

lluamoa. Walter Mantell Collection.

32029. The left femur of an immature individual ; from Huamoa.

Apparently associated with Xo. 32009.

Walter Mantell Collection.

A. 182. A very stout and large femur ; from lluamoa. This speci-

men is of a more massive type than any of the examples

mentioned above. Waltci' Mantell Collection.
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f. Phalanrieals.

The specinu.,^ Med under this heading may comprise some re-
ferahhto the other species. Unless the contrary is stated, they are
from liuamoa, andform part of the Walter Mantdl Collection.

32117 a. The proxini^il phahui-eal of the second digit of the right
aud left pes. These bones are much shorter than the
corresponding phalangeal of Dinomis, with the proximal
extremity more expanded and its articular surface flatter.

32118 a. A smaUer example of the same segment of the left pes.

32184 a. The proximal phalangeal of the third digit of the left pes
of a very large individual. This specimen accords in re-
ative size with the type tarso-metatarsus of P. immanis,
to which form it may have belonged. Although the ex-
tremities are larger than in the largest example of the
corresponding phalangeal of Dinornis maximus, x\o 3->151
(p. 2,ib), the whole length, as shown by the following
dimensions, is much less. The contour of the proximal
articular surface tends to a circular instead of a quad-
raugular form.

rr , , , ,
Pachyornls. Dinornis.

Total length
0,0<J5 0,110

Antcro- posterior diameter of

proximal surface 0,051 053
Transverse do 0,05b 0,'o49
Iransverse diameter of distal

^^^"'^^^y 0,045 0,04G

32116. Four smaller examples of the proximal phalangeal of the
third digit.

47444**. A nearly similar specimen, belonging to the left pes •

from Otago. The proximal articular surface is less sym-
metrical than in Xo. 321S4 a.

Presented by the Trustees of the Otarjo Museum, 1876.

32111 a. Two specimens of the proximal phalangeal of the fourth
digit of the left pes. These bones differ from the cor-
responding phalangeal of Dinornis by their extreme short-
ness, the greater expansion of the proximal extremity
and the prominence and great upward extension of the
distal trochlea on the anterior surface.

32116 a. Two similar phalangeals of the opposite side.
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33111 b. A larger and apparently specifically distinct proximal

phalangeal of the fourth digit of the left pes. The proxi-

mal surface is flatter and more expanded laterally than in

the preceding specimens.

32124 a. A terminal phalangeal of the pes.

32183 a. A terminal phalangeal.

32184 a. A larger terminal phalangeal. This specimen is a typical

example of this segment in the present genus, showing

the short, deep, and sharply-curved form, and the imper-

fectly trefoil-shaped contour of the proximal surface.

32185 a. A rather smaller terminal phalangeal.

32130. A series of specimens of terminal phalangeals.

47444***. A terminal phalangeal remarkahle for its extreme

shortness.

g. The Sternum.

A. 35. The sternum ; from the South Island. This specimen

{Fig.) (fig. 64, p. 316) is described and figured by Owen in the

' Trans. Zool. Soc' vol. xii. pp. 1-3, pi. i. It is practically

entire, and exhibits all the characteristic features—more

especially the extremely small size of the xiphisternal

notch, and the presence of only two costal articulations.

Presented hy John Davics Etiys, Esq., 1883.

A. 184. A rather larger sternum, wanting the extremities of the

xiphisternal and lateral processes ; locality unknown.

By exchange, 1890.

A. 185. Cast of a still larger sternum, with the xiphisternal pro-

cess imperfect. The original, which was obtained from

Glenmark Swamp, Canterbury, is described and figured

by Owen in the ' Trans. Zool. Soc' vol. vii. p. 115, pi. vii.,

and also in his ' Extinct Birds of New Zealand,' p. 254,

pi. Ixxii. Made in the Museum.

h. The Pelvis and Sacrum.

32165. The imperfect pelvis and sacrum ; from Euamoa. The

greater part of the ilia and sacrum remain, but the lower

portion of the acetabulum and the pubes and ischia are

wanting. All the characteristic features of the ventral

aspect are well shown. There are seven preacetabular

vertebrae, of which the first two carry free ribs.

Walter Mantell Collection.
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32166. The imperfect pelvis aud sacrum ; from lluamoa. The greater

part of the postacetabular region of the sacrum and ilia is

wanting, but both acctabula are preserved, and a con-

siderable portion of the left ischium remains. The cha-

racteristic great depth and concavity of the anterior wall

of the acetabulum are well shown. There are only six

prcacetabular vertebrte, the first of which carries a free

rib. Walter Mantcll Collection.

i. The Skull.

32200. The calvarium ; from the South Island. Described aud

{F'kj.) figured by Owen in the ' Trans. Zool. Soc' vol. vii. p. 123,

pi. X. figs. 2-5 ; and also in his ' Extinct Birds of New
Zealand,' p. 262, pi. Ixxvi. figs. 2-5. This specimen

agrees in all respects with the skuU of the type sKclcton

;

and indicates a large, and probably female, individual.

The supraoccipital region is prominent, so that the superior

margin of the foramen magnum is more prominent than

the occipital condyle. The shortness and rounded contour of

the paroccipital processes are well shown. The extremity

of tlie presphenoidal rostrum is imperfect, and has been

incorrectly restored in the figures.

Walter Mantell Collection,

32202. An imperfect skull, in several fragments, provisionally re-

garded as referable to the male of this species ; from the

South Island. The specimens comprise the imperfect

calvai'ium, two portions of the presphenoidal rostrum, the

imperfect premaxilljB, and part of the symphysis and two

rami of the mandible. In addition to being slightly

smaller and relatively narrower, the present specimen

differs from the preceding by the form of the supraocci-

pital, which has no prominent median process, so that the

occipital condj'le projects beyond the plane of the upper

margin of the foramen magnum.
Walter Mantcll Collection.

32219. The anterior part of the prcmaxillae ; from the South Island.

Walter Mantcll Collection.

32214. The anterior extremity of the premaxiUae of this or an

allied species ; from the South Island.

Walter Mantell Collection.

32214 a. The imperfect prcmaxillte of a larger bird : from the

South Island. Walter Mantell Collection.
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A. 193. Tho left quadnitc : from the South Island. Fijrured (reversed)

(^/•Vy.) in woodcut 08, li. This specimeu, which fits exactly into

tho squamosal of tho skull No. 32200, shows the small

pneumatic foramen and short anterior process ; these

characters at once distinguishing it from the quadrate of

Dlnoniis maximus (fig. 68, A).

Walter Mantell CoUectioii.

FiK. 68.

Binornis maximus (A) aud Fachyornis clejihantopus (B).—Inner aspect of the

right quadrate. 3.

A. 193 b. The right quadrate, with the anterior process broken otf

;

from the South Island. Walter Mantell Collection.

A. 199. A mandible, with the symphysis and right articular region

{t'iij.) imperfect ; from the South Island, Figured by Owen in

the ' Trans. Zool. Soc' vol. vii. pi. x. figs. 1, 8, 9, and also

in his ' Extinct Birds of New Zealand,' pi. Ixxvi. figs. 1,

8, 9, with some restoration. Walter Mantell Collection.

32328. The imperfect left ramus of a similar mandible ; from tho

South Island. Walter Mantell Collection.

j. Vertebrce.

Of tJie following specimens, at least a large 2y>'oportion are referable

to the present or one or other of the allied species, although some

of the smaller ones may belong to Emeus crassus. The;/ were

obtained from liuamoa, and form part of the Walter Mantell

Collection.

A. 218. The atlas vertebra. This specimen is as large as the atlas

referred to JJinornis nuuvimus (p. 238), but differs con-

siderably in form, the inferior bar being shorter, and the

lateral foramen considerably larger.
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32198. An imperfect axis vertebra not improbably referable to the

present genus.

32143 a. Two specimens of the third cervical vertebra. The large

ha-mal spine characteristic of this segment is well shown.

rig. G9.

Tailj/or-nis cleplianfojms.—Dorsal aspect of the fourth cervical vertebra. About

J. r, prezygapopbysis ; «s, neural spine ; /?y, centrum ; /^yj, tubercle above

postzygapopliysis
;

.s, lateral neural foramen ; r, bar of do. {After Owen
;

from the ' Trans. Zool. Soc' vol. x.)

32143 b. Two specimens of the fonrth cervicnl vertebra. These

specimens may be distinguished from the preceding l)y the

development of the lateral arches into a sjjine projecting

posteriorly ; a feature in which they differ from thi^ fourth

cervical of Anomaloptcnix prirvci. They resemble the

vertebra represented in -woodcut G9, which was figured by

Owen as the third cervical of Binorms maximus, but

whirli appears to be an enlarged representation of the

fourth cervical of the present species.

32144 a. A similar specimen.

32144 b. Tour s])ccimens of the fifth cervical vertebra. These

vertebra^ accord with the fifth cervical of Anomcdopteryx
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parva, except for the greater posterior production of the

lateral arches. The centrum is less produced posteriorly

than in the earlier vertebrje.

32144 c. The slightly imperfect sixth cervical vertebra. The spines

of the lateral arches reach nearly to the posterior border

of the centrum ; and the lateral articular surfaces on their

inner sides precisel}' resemble those of the corresponding

vertebra of A. parva.

32148 a. The seventh cervical vertebra. Here (as in A. parva) the

neural platform has become constricted, and has lost the

bar (fig. 09, r), converting the lateral notch into a foramen.

32146 a. The eighth cervical vertebra. Here the zygapophysial

plates converting the neural aspect into a platform have

completely disappeared, and a secondary lateral arch

behind and above the prezygapophyses makes its first

appearance.

32149 a. The ninth (?) cervical vertebra.

32147 a. Two vertebrae, probably about the eleventh in the series.

The inferior tubercles of the lateral arches are slightly

developed and widely separated.

32149 b. Three middle cervical vertebras, probably about the 12th

to the 14th, apparently belonging to one individual.

32149 c. A middle cervical vertebra. The inferior tubercles of the

lateral arches are almost in contact.

32150 a. A middle cervical vertebra.

32151 a. A later middle cervical vertebra, probably associated with

and succeeding the preceding specimen.

32151 b. A middle cervical vertebra, apparently immediately suc-

ceeding the preceding specimen. This vertebra, which is

about the 14th in the series, together with the next specimen

closely resemble the example represented in fig. 70, which

was figured by Owen as a half-sized view of the twelfth

cervical ofDinornis maximus. Compared with the cervical

of D. struthioides represented in fig. 59, p. 240, which has

the same approximate serial position, the present specimen

shows aU the characteristic generic features, such as the

slight obliquity of the postzygapophyses, the shallowness
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Fia-. 70.

Pachi/ornis elcphantopiis.—Left lateral and posterior aspects of a late iniddle

(loth) cervical vertebra. (?) Somewhat reduced, pz, postzygapophysis

;

as, prczygapophysis ; ns, neural spine ; «, neural canal ; p, lateral arch

(parapophysis) ; hy, haemal ridges of do.
;
pr, posterior cup of centrum.

{After Owen ; from the ' Trans. Zool. Soc' vol. x.)



336 EATIT^E.

of the intervening channel, the stoutness and shortness of

the centrum, and the narrow and elevated contour of its

posterior articular surface, in "which the lower lip is

produced.

32150b. A larger middle cervical vertebra; apparently the 15th

of the series. In this specimen the superior lateral arch,

which may be observed in the preceding specimen behind

the prczygapophyses, has disappeared.

3215 1 c. A later middle cervical vertebra ; apparently the sixteenth.

In this specimen the hsemal ridges of the lateral arches

are still strongly developed.

32149 d. A smaller and earlier (? 14th) middle cervical vertebra.

This specimen, in which the superior lateral arch is re-

tained, is very short and stovit, and may be specifically

distinct from the preceding.

32149 e. A middle cervical vertebra, agreeing in size with and ap-

parently succeeding the preceding. The superior lateral

arch has disappeared; the haemal ridges of the lateral

arches are large.

32152 a. An early jiosterior cervical vertebra
;
probably about the

17th. The haemal ridges have nearly coalesced.

32153 a. A posterior— apparently the 17th— cervical vertebra.

There is a low hsemal spine, and the channel between the

postzygapophyses has become deeper.

32177 a. The eighteenth cervical vertebra, slightly imperfect. The

characters are almost identical with those of the corre-

sponding vertebra of Anomalopteryx parva. The ha-mal

spine is enormous.

32151 d. A vertebra which is apparently an abnormal example of

the 18th cervical. The centrum is concave longitudinally,

and there are two lateral ridges in place of the h»mal

spine.

32177 a-1. An imperfect penultimate (19th) cervical vertebra,

agreeing in size with 32177 a.

32153 b. A last (20th) cervical vertebra, wanting the summit of

the neural spine. This specimen agrees in size with

No. 32177 a, and indicates a large individual. The for-

ward inclination of the neural spine is shown.
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32177 b. The last cervical vertebra of a still larger bird. The

spine is wanting, and the specimen otherwise imperfect.

32177 c. A smaller imperfect last cervical vertebra.

32177 d. Two perfect specimens of the penultimate cervical vertebra

of smaller birds. In the great forward inclination of the

neural spine these vertebra; present a great contrast, not

onh" to Dbiornis, but also to Anomcdopteryx parva.

32177 e. A penultimate cervical vertebra, of which the spine differs

in contour from either of the preceding specimens.

32177 f. Two last cervical vertebrae (one imperfect), agreeing in

size with the jn'eceding. The serial position of these

specimens is determined by the longer neural spine, in

which the posterior groove is much larger and descends

deeper between the prez}gapoph3-ses. They accord with

the specimen figured by Owen in his ' Extinct Birds of

New Zealand,' pp. 403, 404, figs. 18-20, as the fifteenth

cervical of Dinomis maximus, but which evidently belongs

to a species of the present genus.

32177 g. The last cervical vertebra of a larger bird. The greater

part of the neural spine is wanting.

32177 h. A similar specimen, with more of the spine remaining.

32173 a-d. Four apparently associated posterior cervical vertebrae.

These specimens, which comprise the IGth, 17th, ISth, and

19th, are remarkable for their great width between the

zygapophyses, and the shallowness of the channel between

the postzygapophyses.

32176 a. The last cerncal vertebra of a large individual.

32176 b. A slightly smaller last cervical vertebra.

32154 a. The first dorsal vertebra of a full-sized individual. The

extremely small size of the tubercular and capitular costal

articulations characteristic of this vertebra are shown.

The lateral borders of the anterior face of the centrum do

not project as far forward as the prezygapophyscs ; and

both faces of the centrum are much expanded.

32154 a'. A nearly similar first dorsal vertebra, wanting the neural

spine and right transverse process. As in the preceding
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specimen, there is no pneumatic foramen between the pre-

zygapophysis and the rib-facet.

32177 i. A nearly similar, but more imperfect specimen.

32154 a". A smaller entii-e first dorsal vertebra.

32154 b. A second dorsal vertebra, wanting the neural spine, and

probably associated with No. 32154 a. In this vertebra

the transverse process is longer, the rib-facet larger, and

the lateral borders of the anterior face of the centrum

are situated more forward than in the first dorsal.

32155 a. The entire second dorsal vertebra of a smaller bird.

32155 b. A slill smaller second dorsal vertebra.

32156 a. A nearly similar second dorsal vertebra.

32154 c. A nearly similar specimen.

32155 C. A somewhat larger second dorsal vertebra.

32157 a. A nearly similar second dorsal vertebra.

32154 d. A large second dorsal vertebra. The rib-facet is abnor-

mally small, but the forward projection of the lateral

borders of the anterior surface of the centrum shows that

the specimen is the second and not the first of the series.

32156 b. The third dorsal vertebra of a full-sized bird. The lateral

borders of the anterior face of the centrum project con-

siderably more forward than the prezjgapophyses, the

posterior face of the centrum is extremely narrow and

tall, there is still a continuous hsemal spine, but no anterior

pneumatic foramen.

32156 c. A slightly smaller third dorsal vertebra. The haemal

spine, which is imperfect in the preceding specimen, is

here nearly entire.

32157 b. A still smaller third dorsal vertebra. The anterior arti-

cular surface of the centrum is absolutely wider than in

the preceding specimen, and thus probably indicates

specific distinctness.

32159 a. A third dorsal vertebra agreeing closely with the pre-

ceding specimen in size, but with a narrower anterior

face to the centrum.
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33156 d. A larger and slightly imperfect third dorsal vertebra.

32156 f. A very large imperfect third dorsal vertebra, wanting the

neural spine and part of the arch. This and the next

are by far the largest vertebrte in the collection, and may
perhaps be referable to P. immanis. In the anterior face

of the centrum the vertical diameter is 0,043, and the

transverse 0,044.

33157 C. A still larger imperfect third dorsal vertebra.

32156 g. A small dorsal vertebra, which may be an abnormal ex-

ample of the third. A slit-like pneumatic foramen is

situated between the transverse process and the rib-facet.

If this and the four following specimens be not abnormal

examples of the third dorsal, they must indicate that in

Pacliyornis there must be occasionally or always a vertebra

interposed between those corresponding to the third and

fourth dorsals of Anomalopteryx parva. The low and

wide shape of the posterior face of the centrum at onco

distinguishes this and the following specimens from the

fourth dorsal.

32172 a. A nearly similar specimen. The htemal carina is pro-

duced forwards into a hook-like process.

32157 d. Another nearly similar vertebra. Here the anterior pneu-

matic foramen has become considerably larger.

32159 b. A similar but larger imperfect vertebra.

32156 e. An apparently abnormal dorsal vertebra, agreeing with

the third in the absence of an anterior pneumatic foramen,

but resembling the fourth in the height and narrowness

of the posterior face of the centrum.

32172 b. A vertebra corresponding to the fourth dorsal of Anoma-
lopteryx parva. The centrum is extremely compressed,

with its posterior face very tall and narrow ; the anterior

pneumatic foramen is large, with its anterior border

forming a sharp ridge connecting the front line of the

rib-facet with that of the transverse i)rocess. The haemal

carina is strongly developed, and terminates in fore-and-

aft descending processes, so that the inferior profile is

arched. The specimen resembles the one figured in

Owen's ' Extinct Birds of New Zealand," p. 412. fig. 30,
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as the lil'th dorsal of Dinornis maximus. The contrast to

the fourth dorsal of that species is very striking.

32159 C. A rather larger specimen of the fourth dorsal vertebra.

32172 c. A similar foiirth dorsal vertebra, wanting the neural

spine.

3215611. A smaller fourth dorsal vertebra, wanting the neural

spine.

32156 i. A small vertebra which is probably an abnormal specimen

of the fourth dorsal.

32160 a. A large fourth dorsal vertebra, wanting part of the neural

spine. The anterior haemal process is very small.

32175 a. A fourth dorsal vertebra, with the neural and hjemal

spines imperfect. The anterior pneumatic foramen is

small.

32175 b. A smaller fourth dorsal vertebra. The hsemal carina

has the normal fore-and-aft processes.

32172 d. A fourth dorsal vertebra. The ha?mal carina is slight,

and at the anterior extremity divides into two tubercles.

32159. A small fourth dorsal vertebra, with a sharp haemal carina.

32171 a. A dorsal vertebra resembling the fourth in general cha-

racters, but with the haemal carina very slightly developed.

32160 b. A dorsal vertebra, without the neural spine, presenting

characters intermediate between those of the normal fourth

and iifth dorsals. The posterior face of the centrum has

the narrow form of the fourth dorsal, but in its deep vertical

concavity and slight transverse convexity resembles the

fifth, to which it also approximates in the absence of a

haemal carina.

32160 c. A nearly similar specimen, showing traces of a hsemal

carina.

32160 d. A somewhat similar specimen, having a distinct haemal

carina, but in the form of the posterior face of the centrum

approximating still more to the fifth dorsal.

32160 e. A somewhat similar vertebra. There is no distinct haemal
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32171b. A large vertebra corresponding to the fifth dorsal of

Anomalopteri/x parva. The neural spine is long, and in-

clined more forwardly than usual ; there is no hiemal
carina ; and the posterior face of the centrum is com-
paratively wide, narrowing superiorly. The general cha-
racters are similar to the specimen represented in wood-
cut 71, which was figured by Owen in the ' Extinct Birds

Fis

Parhi/ornis elephantopm.—Leit lateral aspect of the fifth dorsal vertebra.
Somewhat reduced, pr, posterior surface of centrum

; p, rib-facet (parapo-
phj-sis)

; pn, anterior pneumatic foramen
;
pn'

,
posterior do. ; z, prezyga-

pophjsis
;
pz, po.stzygapophysis

; d, transverse process ; ns, neural spine
;

n. neural canal. {After Owen ; from 'Trans. Zool. Soc' vol. x. p. 168.)
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of New Zealand,' p. 412, fig. 31, as the sixth dorsal of

Dinornis maximus. The characteristic shallowness and

width of the valley between the postzygapophyses are well

shown.

32165 a. A smaller fifth dorsal, in which the neural spine is more

upright.

32161 a. A nearly similar specimen, wanting the neural spine.

32160 f. A still smaller fifth dorsal, with the neural spine imperfect.

In this specimen vertical buttresses rise from the upper

surface of the postzygapophyses and transverse processes

to join the neural spine. The centrum narrows inferiorly

on its posterior face.

32160 g. An entire fifth dorsal. This specimen, although resembling

the preceding in size, agrees with No. 32171 b in the

contour of the posterior face of the centrum.

32161 b. An imperfect fifth dorsal vertebra. The posterior face of

the centrum is shorter and wider than in the preceding

specimen. Neural buttresses are present.

32160 h. A fifth dorsal vertebra, wanting the neural spine. The

posterior face of the centrum is squared, and buttresses

are present.

32168 a. An entire fifth dorsal resembling the preceding.

32161 c. A slightly larger fifth dorsal, with a similar contour of

the centrum. The transverse processes are larger than

in the last specimen, and there are no buttresses.

32161 d. A similar specimen, wanting the neural spine.

32161 e. A very large fifth dorsal vertebra, wanting the neural

spine. This specimen has no neural buttresses, and in

the contour of the posterior face of the centrum resembles

No. 32161 a. The vertical diameter of that face is 0,050,

and the transverse 0,048. The specimen may be referable

to P. imTnanis.

32161 f. The centrum and base of the right side of the arch of a

vertebra agreeing in size with the last, and probably being

the sixth dorsal of the same bird.

32161 g. An imperfect smaller fifth dorsal vertebra. The posterior

face of the centrum differs from the preceding specimen
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by its great width. There is a foramen between the pre-

zygapophysis and the base of the transverse process, as in

No. 32161 d.

32161 h. An entire dorsal vertebra, corresponding with the sixth

dorsal of Anomalopteryx parva. The neural spine is very

tall and thin ; and the posterior face of the centrum is

nearly square, and angulated, with two haemal processes

descending from its lower angles.

32161 i. A rather smaller sixth dorsal, with one of the posterior

hfemal processes imperfect.

32161 j. An imperfect sixth dorsal, of somewhat larger size than

No. 321617*.

32164 a. A nearly similar specimen.

32170 a. An imperfect posterior dorsal vertebra. The centrum is

relatively shorter than in the preceding specimens, but its

posterior face is more curved, and the transverse processes

are more nearly horizontal than in the undoubted seventh

dorsals.

32161 k. A nearly similar but smaller specimen.

32162 a. A vertebra (without the neural spine) corresponding to

the seventh dorsal of Anomalopteryx parva. This vertebra

is easily recognized by the extreme flatness of the posterior

face of the centrum, the slight obliquity of the zygapo-

physes, and the width and upward direction of the trans-

verse processes.

32162 b. A similar specimen, retaining part of the neural spine.

32162 C. A smaller example of the homologous vertebra.

Pachyornis immanis, Lydekker (n. sp.).

A provisional species characterized by the tarso-metatarsus (fig. 66),

which attains larger dimensions than any of the specimens of that

bone referred to P. elephantopiis. The shaft of the tarso-metatarsus

is also relatively wider and more flattened than in that species, so

that the bone is the most massive type known in the family. The

dimensions of the type specimen are given below.

The skull provisionally referred to this species is much more

depressed than that of P. elephantnpus, with deeper temporal fossae

and a shorter postorbital region.

Hab. South Island.
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a. The Tarso-metatarsus.

A. 168. The left tarso-metatarsus
;
probably from the South Island.

{Fig.) This specimen (fig. 66, B) is the type. Its length is 0,228

(9-9 inches), the width of the narrowest portion of the

shaft 0,084 (3-3 inches) and the width across the trochlea

0,164 (6-5 inches). The trochlese are somewhat im-

perfect, but exhibit the contour characteristic of the genus.

The figure of the specimen is reversed.

Bij exchange, 1890.

47444 i. A smaller right tarso-metatarsus, in an imperfect condi-

tion ; from Otago. This specimen, which may probably

be referred to a male bird, has the same contour as the

preceding. The length is 0,205 (8-1 inches), and the

width at the narrowest part of the shaft 0,074 (2-9 inches).

Presented hy the Trustees of the Otago Museum, 1876.

b. The Femur.

32001 k. An associated right and left femur probably referable to

this species ; from Ruamoa, three miles south of Oamaru

Point, South Island. These specimens are larger than

any of the femora referred to P. elephantopus, but present

the same generic characters. The length is 0,365 (14-4

inches), and the distal width 0,155 (6-1 inches) ; they are,

therefore, relatively less expanded than typical examples

of the femur of P. elepliantopus.

Walter Mantell Collection. Purchased, aboiit 1855.

c. The Skull.

32303. An imperfect calvarium, provisionally referred to this species

;

from the South Island. This specimen, while agreeing in

size and generic characters with the cranium of P. ele-

phantopus, differs (among other features) by the flattening

of the frontal region, the much greater intrusion of the

temporal fossae on to the same, the much less prominent

basioccipital tubercles, and the longer cavity for the head

of the quadrate. Walter Mantell Collection.

A. 201. Cast of an imperfect skull specifically identical with the

preceding specimen ; history of original unknown. The
mandible is nearly entire ; but in the cranium the ex-

tremity of the premaxillae and the pterygoids and pala-

tines are wanting. This specimen agrees in all respects
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with the preceding, but is important as showing that the

beak was of the same narrow form as in the type species.

i\'o history.

A. 193 a. Cast of a left quadrate probably specifically identical with

the preceding. This specimen, which has a larger head

than the quadrate of P. elephantopus, fits the quadratic

cavity of the cranium No. 32203. No history.

32180. An imperfect calvarium approximating to No. A. 201, with

which it is probably specifically identical ; from the South

Island. The shape of the paroccipital processes and

temporal fossae precisely accord with those of the specimen

mentioned. Walter Mantell Collection.

Pachyornis, sp. b.

The undermentioned crania are characterized by the extreme

shortness of the parietal region, as shown by the close approxima-

tion of the postorbital process to the occiput. The larger specimen

indicates a bird of the approximate size of P. elephantopus, but

apparently a distinct species. The fronto-parietal region of the

skull is flattened.

Hah. South Island.

32205. An imperfect skuU in numerous fragments, together with

the atlas vertebra ; from the South Island. The specimens

comprise the imperfect calvarium, part of the nasal region,

the left quadrato-jugal and jugal, part of a palato-maxilla,

and the hinder portions of the two rami of the mandible.

The left mandibular ramus shows the large inner aperture

of the dental canal perforating the bone obliquely to join

the external lateral vacuity in a manner absolutely cha-

racteristic of the genus. The calvarium, although abso-

lutely wider across the paroccipitals than the specimen

No. 32203 referred to P. immanis, has the postorbital

process much nearer to the occiput, while the temporal

fossa is considerably smaller.

Walter Mantell Collection.

32181. Three portions of a rather smaller skull, perhaps specifically

identical with the preceding ; from the South Island.

The specimens comprise the imperfect premaxillte, the

calvarium, and the left quadrate. The basioccipital is

remarkable for the extreme prominence of its tubercles.

Walter ManteU Collection.
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Gexertcallt Undetermined Remains of Dinomithidm.

a. Rings of the Trachea.

A. 204. A large scries of tracheal rings of one of the larger forms
;

apparently (judging from their mineralogical condition)

from Glenmark Swamp, Canterbury, South Island. These

specimens form comparatively long cylinders, which are

of a less rugged nature than the following ones. If the

latter be referable to Pachyornis, the present type may

well belong to Dinomis maximus. No history.

32246 a. Eight specimens of tracheal rings of one of the larger

{Fig.) forms; from lluamoa, near Oamaru Point, South Island.

These specimens, several of which consist of two rings

anchylosed together, are described and figured by Owen
in the ' Trans. Zool. Soc' vol. vii. p. 390, pi. xlvii. figs.

24-32, and 'Extinct Birds of New Zealand,' p, 330,

pi. xciii. figs. 24-31, where they arc provisionally assigned

to Binornis robustus. The absence of remains of Dinomis

from the Ruamoa deposits, and the abundance of those of

Pachyornis, renders it more likely that the present massive

type of tracheal rings is referable to that genus.

Walter Mantell Collection. Purchased, about 1855.

32246 b. Seven specimens of tracheal rings of the same type as the

{Fig.) preceding; from the same locality. Described and figured

by Owen in the ' Trans. Zool. Soc' vol. vii. p. 390, pi. xlvii.

figs. 17, 19, 20, and in the ' Extinct Birds of JSTew Zea-

land,' p. 331, pi. xciii. figs. 17, 19, 20, where they are

provisionally referred to Dinomis ingens.

Walter Mantell Collection.

32246. An extensive series of similar tracheal rings ; from the same

locality. Walter Mantell Collection.

A. 202. Five tracheal rings, of the same type as the preceding, but

{Fig.) of rather smaller size ; from Ruamoa. Described and

figured by Owen in the ' Trans. Zool. Soc' vol. vii. p. 390,

pi. xlvii. figs. 13-16, 18, and also in the ' Extinct Birds

of New Zealand,' p. 330, pi. xciii. figs. 13-16, 18, where

they are referred to Pachyornis {Dinomis) elephantopus.

Walter Mantell Collection.

A. 202 a. A large series of similar tracheal rings ; from Ruamoa.

Walter Mantell Collection.
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A. 202 b. A smaller series of tracheal rings of the same general

type as the preceding, but smoother ; locality unknown.

JVo history

.

A. 203. A series of tracheal rings generically distinct from the
{Fij.) preceding ; from Ruamoa. Described and figured by

Owen in the ' Trans. Zool. See' vol. vii. p. 387, pi. xlvii.

figs. 1-9, and also in his 'Extinct Birds of New Zealand,'

p. 331, pi. xciii. figs. 1-9, where they are referred to

Emeus (Dinornis) crassus. These specimens consist of

thin, hoop-like rings, and are thus very difierent from the

preceding specimens, which are tube-like. From their

resemblance to the smaller rings of Anomalopteryx parva

(p. 280), it is probable that they belong to one of the
larger species of Emeus or Anomalojiteryx. The specimen
represented in fig. 8 of the plates appears to be a portion

of the larynx. Walter Mantell Collection.

A. 203 a. Four similar tracheal rings, in matrix ; from the same
{Fig.) locality. Described and figured by Owen in the ' Trans.

Zool. Soc' vol. vii. p. 389, pi. xlvii. fig. 12, and in the
' Extinct Birds of New Zealand,' p. 331, pi. xciii. fig. 12,
as Dinornis rheides. Walter 3Iantell Collection.

A. 204 a. An associated series of similar tracheal rings, in matrix
;

from the same locality. Walter Mantell Collection.

A. 205. A larger series of similar tracheal rings ; from the same
locality. Walter Mantell Collection.

A. 205 a. A series of specimens, some of which are similar to the
preceding, while others are smaller ; from the same locality.

The smaller specimens are only slightly larger than the
tracheal rings oi Anomalopteryx joarva.

Walter Mantell Collection.

A. 205 b, c, d, e, f. Other scries of similar specimens ; from the
same locality. Walter Mantell Collection.

A. 205 g. A small series of similar specimens ; locality unknown.
These specimens differ from the preceding by being of a
buff, instead of a nearly black colour. No history.

A. 206. A small series of specimens of the same general type as

the preceding
; probably from Glenmark Swamp. These

specimens are of large size. No histoi-y.
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32113. Eight small tracheal rings; from the bone-bed near the

mouth of the river Waingongoro. The small size of these

specimens suggests reference to Anomalopteri/.v curta.

Walter Mantell C'ollectioti.

b. Limb-bones.

47444 t. Five specimens of the cnemial epiphysis of the tibia ; from

Otago. These specimens, which all belonged to immature

birds, indicate both large and small species.

Presented by the Trustees of the Otago Museum, 1876.

A. 220. The left astragalus of an immature individual of a large

species, with the ascending bar broken off; locality un-

known. No history.

32173. The entire left astragalus of an immature individual of a

small species ; from Ruamoa, South Island.

Walter Mantell Collection.

47444 §. A still smaller left astragalus, wanting the ascending bar ;

from Otago.

Presented by the Trustees of the Otago Museum, 1876.

47444 J. The distal portion of the tarsus of an immature individual

of a large species ; from Otago.

Presented by the Trustees of the Otago Museum, 1876.

A. 100. The right and left tarsal sesamoids of a large species

;

{Fig.) locality unknown. One of these specimens is figured by

Owen in the ' Trans. Zool. Soc.' vol. x. pi. xxxi. figs. 3-6,

and also in his ' Extinct Birds of New Zealand,' pi. cxiv.

figs. 3-6. Both correspond in contour with the sesa-

moid bones placed at the posterior side of the joint between

. the tibio-tarsus and tarso-metatarsus in the skeleton of

Anom.alopteryx 'parva. Judging from their large size, as

compared with the latter, it is highly probable that the

present specimens are referable to Dinomis.

Presented by Sir B. Owen, K. C.B.

A. 102. A large right sesamoid of a deeper and narrower form than

the preceding. If the latter belong to Dinomis, the pre-

sent bone may well be referred to Emeus.

Presented by Sir E. Owen, K.C.B.

32039 f. A large right sesamoid ; from Ruamoa, near Oamaru
Point, South Island. From the locality whence it was
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obtained, and its large size, the specimen is probably
referable to Pachyomis elepluintopus. It is fully as large
as No. A. 100, but differs considerably in contour

; being
also markedly different from No. A. 102.

Walter Mantell Collection. Purdiased, about 1855.

32039 *. Six considerably smaller sesamoids ; from Euamoa.
Walter Mantell Collection.

A. 101. Four sesamoids ; locality unknown.

Presented hj Sir E. Owen, K.C.B.

A. 221. Two medium-sized sesamoids
; probably from the North

Island. TV 1 iiVo history

.

c. Feathers.

A. 108. A series of nineteen feathers belonging to one of the
smaller species

; from a cavern in New Zealand. These
specimens are much smaller than the one figured by Owenm his 'Extinct Birds of New Zealand,' pi. cxiv. fig. H.
Several of them exhibit their aftershafts.

Purchasedfrom Sir W. L. Buller, 1888.

A. 104. Four feathers, of the same approximate size as the pre-
ceding

;
locality unknown . One shows a very large after-

shaft. By exchange with Sir E. G. Loder, Bart., 1887.

d. Eggs.

A. 222. An imperfect egg, restored in plaster, probably from Wain
{Fig.) gongoro, North Island. Figured by Owen in his ' Extinct

ards of ^ew Zealand,' pi. cxv. fig. 1, where it is pro-
visionally assigned to Dinornis crassus. The shell is ab-
solutely thinner than in the smaUer eggs of the Ostrich
and Its external surface smoother ; in both of which re-
spects it resembles the egg of Apteryx.

? Mantell Collection.

A. 222a. Fragments of another egg, mounted in plaster; from the
same locality. As restored this specimen is somewhat
longer and narrower than the preceding, and thereby
more like the egg of Apteryx. ? Mantell Collection.

A. 222 b. Fragments of a third egg, also mounted in plaster so as
to restore the original contour; from the same locality
The contour as restored is more rounded than in the pre
ceding specimens. '^ Mantell Collection.
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21807. Several fragments of an egg ; from Waingongoro.

Man tell Collection,

e. Footprints.

43554. Slab of sandstone showing the impression of one of the

feet ; from the Turanganui Elver, Poverty Bay, North

Island. This is one of the specimens referred to on

page 451 of Owen's 'Extinct Birds of New Zealand.' It

indicates a medium-sized species, apparently having long

phalangeals, and would seem to have been made by the

right foot. It may be referable to Dlnomis struthioides

or D. gracilis.

Presented htj T. H. CocMurn Hood, Esq., 1872.

48988. Slab of sandstone showing the impression of a right foot

;

{Fig.) from Gisborne, Poverty Bay, at the junction of the Wui-

kanui Creek with the Turanganui River. Described and

figured by Owen in his 'Extinct Birds of New Zealand,'

p. 453, pi. cxvi. fig. 1, and referred to Dinornis dromceoid.es.

The foot evidently had short phalanges, and there appear

to be indications of the impression of the terminal pha-

langeal of a hallux, so that the specimen may be referable

to one of the species of Emeus or Anoiaalopteryx.

Presented by the Bev. R. H. Davies, 1875.

46988 a. Plaster mould taken from the preceding specimen to exhibit

the footprint in relief. Made in the Museum.

43555. Plaster mould taken from a slab of sandstone exhibiting a

right footprint in relief. The original was obtained from

the Taranganui Kiver. In the shortness of the phalangeals,

as well as in general size and contour, this specimen

accords with the preceding one.

Presented by T. H. CocJcburn Hood, Esq., 1872.

43555 a. Plaster model exhibiting a left footprint in relief belonging

to a species distinct from the preceding. Original from

same locality. The phalanges are longer, and the second

digit relatively shorter than in the last specimen. This

impression may probably be referred to one of the smaller

species of Dinornis.

Presented by T. H. Cockburn Hood, Esq., 1872.
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f. Gizzard-Stones.

42128. A series of nine gizzard-stones of different sizes ; from

{I^'iy.) Glenmark Swamp, near Cantei-bury, South Island. Figured

by Owen in the ' Trans. Zool. Soc' vol. vii. pi. xlvi. fig. 8,

and also in his ' Extinct Birds of New Zealand,' pi. xcii.

Presented by Sir li. Owen, K.C.B.

42075. A series of less symmetrical worn pebbles found with the

bones of BinornithidcB in the South Island, and presumed

to be gizzard-stones. Presented by Sir li. Owen, K.C.B.

Family CASUARIID/E.

Skull with a short beak ; the humerus short ; no hallux, and no

extensor bridge to the tibio-tarsus.

The tarso-metatarsus is more or less elongated, its anterior face

grooved, and no perforation in the groove between the third and

fourth trochlea. In the tibio-tarsus the cnemial crest rises consider-

ably above the level of the articular surface ; the extensor groove

may be either slight or distinct, and is placed near the inner border

of the bone ; there is no intercondylar tubercle ; the anterior inter-

Fig. 72.

DromcBiis nova-hollandis. Left side of the pelvis. J.—Letters as in Cg. 52,

p. 215. {After Marsh.)

condylar gorge is very slightly developed ; the condyles are short,

slightly prominent, with their superior anterior border forming a

concave line ; and there is a deep pit on tlie lateral surface of the
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entocondyle. The femur has a deep intercondylar gorge, and a

shallow popliteal depression ; the summit of the great trochanter

rising slightly above the level of the head. In the pelvis (fig. 72)

the length of the preacetabular portion of the ilium does not exceed

that of the postacetabular part; the ischium is narrow, and placed

nearly parallel to the long axis of the ilium ; and the pubis is rod-

like and divergent from the ischium. The cervical vertebrae are of

moderate length.

The females are larger than the males.

Subfamily Drom^injE.

The femur has no pneumatic foramen on the posterior aspect of

the proximal extremity, and its shaft is somewhat compressed from

before backwards. The tibio-tarsus has the distal extremity much
expanded, and the extensor groove very shallow. The tarso-meta-

tarsus is slender, and as long as the tibio-tarsus. The second

phalangeal of the third digit of the pes is depressed, and but slightly

constricted.

Genus DROM.S:US, Yieillot \

The only genus.

Dromseus patriciusj De Vis .

Founded upon the evidence of part of a tibio-tarsus from Queens-

land, which differs from that of D. yiovcp-hoUandice by the relatively

larger size of the distal extremity of the shaft as compared with

the condyles. The worn distal extremity of a similar tibio-tarsus

from Xew South Wales is described and figured by Etheridge in the

' Eec. Geol. Surv. N.S.W.' vol. i. p. 133, pi. xi. fig. 4, pi. xii. fig. 3,

pi. xiii. fig. 3 (1889).

Hah. Eastern Australia.

The originals of the following casts luere obtained from the Pleistocene

Cavern-dejposits of the Wellington Valley, New South Wales, and

are preserved in the Museum at Sydney. All tJie specimens

were presented hy the Trustees of the Australian Museum.

A. 57. Cast of the proximal extremity of the right tibia. This

specimen indicates a fuUy adult individual.

^ Analyse, p. 54 (1816)

—

Bromkeius ; Galerie des Ois. vol. ii. p. 79 (1834)

—

Dromaius.

= Proc. Linn. See. N.S.W. vol. iii. p. ll'77 (1888).
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42685. The imperfect distal extremity of the right tibio-tarsus ; from
the cavern-deposits of the ^\'ellington Valley. Xoticed by
Davies in the ' Gaol. Alag.' decad. 3, vol. i. p. :^65, as

D. novce-lioUand'uT. The ectocondyle is wanting. In the

great width of the distal extremity of the shaft, and also

in the large size of the internal cavity, this specimen

agrees with the smaller and more imperfect example figured

by Etheridge, Joe. dt.

A. 57 a. Cast of the imperfect distal extremity ofa somewhat larger

right tibio-tarsus. The ectocondyle is wanting. The
proportions are similar to those of the preceding specimen.

A. 57 b. Cast of the proximal half of the left tarso-metatarsus.

Subfamily C a s u a r 1 1 n >e.

The femur has no pneumatic foramen on the posterior aspect of

its proximal extremity, and its shaft is not compressed. The distal

extremity of the tibio-tarsus may be either broad, with a deep semi-

lunar pit on the lateral surface of the ectocondyle (C. mneu and C.

unicqjpendmdatus), or narrow and without such pit (C. j^icticullis)

;

its extensor groove is deep, but most so in the latter type. The
tarso-metatarsus is stout and much shorter than the tibio-tarsus.

The second phalangeal of the third digit of the pes is thick and
much constricted laterallv.

(icnusCASUARIUS, Brisson'.

The type genus.

Casuarius, sp.

[Allied to C. picticoUis\ of New Guinea.]

The distal extremity of the tibio-tarsus is narrow, without a

semilunar pit on the lateral surface of the ectocondyle, and with

a very deep extensor groove.

Hab. Australia.

' Ornithologie, vol. v. p. 10 (ITfiO).

" There is no skeleton of C. ausfni/is iu the Museum for comparison with tlie

fossil.
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A. 158. Cast of the distal portion of the right tibio-tarsus. The

original was obtained from the Pleistocene cavern-deposits

of the Wellington Valley, New South Wales, and is pre-

served in the Museum at Sydney. It agrees very closely

with the corresponding bone of the above-mentioned

species, the dimensions of the two bones being as

follows :

—
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Family DR0M0RNITH1D.E.

ontVT'^"'\^"""" ^'""P P''^"^^>' '^^''"^ '^ the followingone with some affin.ty to the preceding. I„ the tibio-tarsus the

0.1^1-7 r/;'
"PP^°^^'^''t^^ ^-y closely to that of the Gast-

ITofT'TV .""' '"''°'°^ ^^™"^^ ^^ ^"-"^''^ - tJ^e middle

.' t\ '
''"'^ "PP"'''"' *° *^^"^ h^d "^^ bony bridge. In theemur, which has no pneumatic foramen, the head is higher than thetroehan er the shaft is compressed from back to front, and the

popliteal depression is extremely deep. The pelvis appears toapproximate to that of the Casuariidre, but thesupra-acetabul r
.schiatic tuberosity of the ilium is much more approbated tot
superior border of the latter.

Genus DROMORNIS, Owen
The only described genus.

renDromornis australis, Ow(

The type species; of the approximate dimensions of Emeus
crassus.

Bah. Eastern Australia.

43960. Casts of the right femur. The original, which is the type
IS preserved in the Museum at Sydney, and was obtainedm 1869 from a superficial deposit at Peak Downs, Queens-
land. The cast is figured by Owen in the ' Trans. Zool
Soc' vol. viii. pis. Ixii., Ixiii., and also in his ' Extinct Birds
of Xew Zealand,' pi. c. It is noticed by Etheridge in the
' Eec. Geol. Surv. N. S. W. vol. i. pp. 126, 127 (1889).

Presented by the Trustees of the Australian Museum.

44011. The imi)erfect distal portion of the right tibio-tarsus • from
{lu<j.) a cavern in the Mount Gambier Range, South Australia

Described and figured by Owen in his 'Extinct Birds ofXew
Zealand,' Appendix, p. 5, pi. cxviii., the figures being re-
versed. The water-worn condition of the specimen renders

' Proc. Zuol. Soc. 1872, p. G82. 2 Loc.cit
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it impossible to be certain that there was no extensor

bar, although evidence in favour of this absence is aiForded

by the nearly similar specimen from New South Wales

described and figured by Etheridge, op. cit. p. 129, pi. xi.

fig. 1, pi. xii. fig. 1, pi. xiii. fig. 1.

Presented hy the Tntstees of the Adelaide Museum., 1872.

Dromornis, sp. a.

The undermentioned specimens, as having been obtained from a

depth of 200 feet in an auriferous deposit of presumed Pliocene age,

are regarded by Etheridge ^ as probably specifically distinct from the

Pleistocene D. auslralls, to which they were provisionally referred

by Owen.

Hah. Eastern Australia.

49160. The imperfect pelvis and sacrum ; from the Canadian

Gold Lead, near Mudyee, County Phillip. Noticed by

Owen in his ' Extinct Birds of New Zealand,' Appendix,

p. 6. The anterior portion of the ilium and nearly the

whole of the postacetabular region are wanting. The

anterior margin of the acetabulum is more upright than

in the Casuariidce ; the acetabular portion of the pubis is

relatively larger ; and the supra-acetabular region of the

ilium lower and more expanded. Eeference is made to

this specimen by Etheridge, loc. cit.

Presented hy the Rev. W. B. Clarke, 1877.

49160 a. The imperfect entocondylc of the right femur ; associated

with the preceding specimen. This specimen is larger

than the corresponding portion of the femur of D. austrcdis
;

the outer half of the deep popliteal depression is well shown.

Presented hy the Rev. W. B. Clarke, 1877.

1 Eec. Geo). Surv. N. S. W. vol. i. p. 120 1 1889).
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Family GASTORNITHID.E.
The skull differs from that of existing Eatitfe by the more back-

ward extension of the occipital region, which is less bent down-
wards at an angle to the frontal plane ; its frontal region is con-
stricted and concave

; and the postorbital processes are large and
directed outwardly, with a concave anterior border. In the type
genus the cranial sutures are persistent; and the skull is large in
proportion to the limb-bones. The tarso-raetatarsns ' is long and
.slender, with the fourth trochlea slightly longer than the second,
and a large perforation in the groove between the third and fourth
trochlea?. The tibio-tarsus has its distal extremity inflected, and
a bridge over the extensor groove, placed nearer to "the middle line
than in the Dinornithidn' the entocondyle is narrow and promi-
nent, and the intercondylar gorge very wide and deep ^ The great
trochanter of the femur does not rise above the level of the head.
The pehis approximates to that of the Casiiariulcr, but has an
upward expansion of the distal portion of the ischium. The cora-
coid (as exemplified by Bemiorms) also resembles that of the last-
named family.

Genus GASTORNIS, He'bert \

The type genus.

Gastornis parisiensis, Hebert\

The type species. Length of tibio-tarsus exceeding 0,480 (18-9
inches).

Hah. Europe (I'rauce).

R. 67. Cast of the imperfect left femur. The original, which is
one of the types, was obtained in 1855 from the Lower
Eocene of Meudon

; and is preserved in the Paris Museum.
It is figured by Milne-Edwards in his ' Oiseaux Fossiles
de la France,' pi. xxix. figs. 1-3.

Presented h;/ ,<;> It Owen, K.C.B.

' See Lemoine ' Kecbercbes sur les Oiseaux Fossiles de rEurirons de Reims '

pt. i. pi. ill. (Paris, 1878).

= From the contour oCthe distal e.xt.v.nity of the tibiu-larsus, Ga^lonii. bas
been considered to be allied to the Anseres. Tbere is, however, an almost
equally close resemblance to the corresponding bone oi Dromorni. and a more

'

distant one to that of Pach„orms; the absence of the extensor bridge in
Dromornis, as shown by the instance of the Apfen/gid.e and Di.onnhidc
being of no great morphological importance. The distal extremitv of the bone
IS less inclined inwards, and the extensor bridge much less depiTssed than in
the Anseres, while the Urso-nietatarsus is quite dissimilar.

= Compfes Rcndus, vol. xl. pp. 570, 1214 (185:i). •< Loc cit
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32384. Cast of tlie imperfect left tibio-tarsus, with part of tlic

proximal extremity wanting, the portion below this

crushed, and the distal end imperfect. This specimen,

wliich was obtained at ileudon within a short distance of

the preceding, is the second type. It is figured by ^Milne-

Edwards, op. cit. pi. xxviii., and also by Owen in the

' Quart. Journ. Geol. Soc' vol. xii. pi. iii. fig. 1 ; and is

preserved in the Museum at Paris.

Presented b;/ Monsieur Hebert, 1856.

Gastornis klaasseni, E. T. Newton \

In the tibio-tarsus the shaft is proportionately more slender than

in the type species, the entocondj-le projects more inwardly, the

posterior aspect of the distal extremity of the shaft is narrower and

less flattened, the extensor bridge is nearer the inner border, and

there is a well-marked groove for the tendon of the peroneus muscle.

Hab. Europe (England).

A. 86. Cast of the imperfect right tibio-tarsus, wanting the prox-

imal extremity. The original, which is one of the types,

and is preserved in the Museum of Practical Geology,

Jermvn Street, was obtained from the "Woolwich beds

(Lower Eocene) of Park Hill, Croydon, Surrey. It is

described and figured by E. T. Newton in the ' Trans.

Zool. Soc' vol. xii. p. 1-4G, pi. xxviii. figs. 1-3.

Made in ihe Museum.

A. 86 a. The distal extremity of the left tibio-tarsus of a larger

individual. The original is one of the types, and is pre-

served in the Museum of Practical Geology ; it was

obtained at Park Hill, and is figured by E. T. Newton,

op. cit. figs. T-11. Made in the Museum.

Gastornis edwardsi, Lemoine^.

The tibio-tarsus is relatively shorter and stouter than in G. Haasseni, the

outer border has a distinct double curvature, the extensor bridge is more distant

from the inner border, and the entocondjle projects less inwardly. In the

femur the trochanter projects more beyond the outer contour of the shaft, and

the anterior crest appears to be less prominent than in the species last named.

Hah. Europe (France and Belgium ').

Typically from the Lower Eocene of Eheims.

1 Trans. Zool. Soc. vol. xii. p. 14.3 (1886).

2 Kecherehes sur les Oiseaux Fossiles des Environs de Eeims, part i. p. 13

(Paris, 1878).

3 See Dollo, Bull. Mus. E. Hist. Nat. Belg. vol. ii. p. 297 (1883).
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Genus DASORNIS, Owen '.

Known by the cranium, which difl'ers from tliat of Gasfomis hy

the more backward position of the postorbital process, and the con-

sequently shorter temporal fossa and longer orbital region. In

this respect the genus occupies the same position in regard to

Gastoi-nis as is held by Striithio to the Dinornithidce. The occipital

condyle is more nearly s])heriral and relatively smaller than in

Gasfoniix.

Dasornis londiniensis, Owen-.

The type and only described species. The skull is of nearly the

same dimensions as that of Pachyomis elepliant02nis.

Hah. Europe (England).

31929. The imperfect posterior portion of the cranium ; from the

(Fiij.) London Clay of the Isle of Sheppey. The type and only

known specimen. Described and figured by Owen in the

' Trans. Zool. Soc' vol. viii. p. 145, pi. xvi ; noticed by

Seeley in the ' Quart. Jouru. Geol. Soc.' vol. xxx. p. 710,

where it is conjectured that it may be the skull of Megal-

ornis (see p. 47) if it really belong to a bird and is not

the skull of a fish. Compared with the figure of the

skull of Gastofiiis edwardsi given by Lemoine in his

* Eecherches sur les Oiseaux Fossiles des Environs de

Reims,' pt. ii. pi. ix. (Paris, 1881), the resemblance between

the contracted and concave frontal region of the two speci-

mens is so close as to leave little or no doubt as to the near

alliance of their respective owners. The process marked

12 iu fig. 4 of Owen's plate clearly corresponds to the

postorbital process (AP in Lemoine's figure). Whether

the cranial sutures were persistent in this genus cannot

be determined. The more expanded occipital region of

the present specimen, as compared with Lemoiiic's figure

of Gastornis, may be at least partly due to the imperfection

of the specimens from which the latter was drawn.

Apart from its resemblance to Gastornis, this skull is

proportionately far too large to have belonged to Argill-

ortiis. Purchased.

' Proc. Zool. Soc. 18(>V1, p. ."lO. This name being derived rroni canos. is not

preoeenpied by Dasi/'irnif, Vig»r.<! and Horsfield, 1S2(5. - Lcc. cif.
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Oenus REMIORNIS, Lemoine'.

Known by several imperfect, bones, indicating a bird of the approximate size

of Brommis novcB-hoUanditE, which is at once distinguished from Gastornis by

the deeply-grooved anterior face of the tarso-metatarsus.

This genus was regarded by its founder as probably referable to theCarinatas,

but the coracoid is essentially of the Ratite type and approximates to that of

Casuarius.

Remiornis minor, Lemoine-.

Syn. Gasiomk mitior, Lemoine ^. Rcmtornis heherti, Lemoine '.

The type and only described species.

Hah. Europe (France).

From the Lowest Eocene of Rheims.

Order III. SAURUR^.
This order is distinguished from both the liatitse aud Carinatse

by the three metacarpals being separate, the presence of the full

number of phalangeals in the manus, the absence of anchylosis

Fi-. 73.

Arch(fopfrri/.r hyhogniphira. —K\^ht lateral asjieot of the skull ; from the Lower

Kimeridgiau of Bavaria. ]. {After Damca.)

between the three elements of the pelvis, and by the tail being

larger than the body and not terminating in a pygostyle.

The conical teeth were apparently implanted in distinct alveoli.

The centra of the vertebrae are amphiccelous ; and the ribs had no

uncinate processes. The sternum was well developed, and probably

provided with a carina. The furcula was complete ; and it is pro-

bable that the coracoid and scapula were of the Carinate type. The

wing was well developed, although small, and each of the three digits

was provided with a terminal claw. The tibio-tarsus had a very

small cnemial crest ; and the fibula was free, with its distal ex-

tremity placed in front of the tibio-tarsus. The three metatarsals

appear to have been incompletely united ; and a hallux was present.

The carpus agrees with that of all existing birds in having only a

' Recherches svu- les Oiseaux Fossiles des Environs de Reims, pt. ii. p. L^)S

(Paris, 1881). Ihiil. pt. i. p. .")() (LS78).

—

Ga.-i/onnn.

J lor.cil. ' /'"'"'• pt- ii- P- L")8.
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Fiir. 74.

361

Archceopteryx lifkoffrapfiiva.—Dorsal aspect of tlie imperfect skeleton, &c. ;

from the Lower Kiuicridgian of Havaria. About J. b, cast of brain-

eaTity ; c, ribs
; fit, bone i-egarded by Owen as the fiircula ; nc, scapula ;

fi. h\ liumerus ;
;•, >', radius; «, «', ulna ; cc, (?) nietacarpals ; 1, 2. ))halau-

geals of manus ; i, ischiuua ; a, acetabulum; /,,/', femur; t.i'. tibia; rnJ,

tarso-inctatar<us ; ;>, pes. (Jfter Oiveii.j
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radial and an ulnar ossification. The slight development of the

delto-pectoral crest of the humerus apparently indicates feehle

powers of flight.

Family ARCH^OPTERYGID^.
Genus ARCH-ffiOPTERYX, Meyer'.

The only known representative of the order.

Archaeopteryx lithographica, Meyer*.

Syn. Archceopteryx macrurus, Owen ^. Arcli(eopteryx macrura, Owen *.

The type and only named species. There is no evidence to

justify the specific separation of the skeleton on which A. macrura

was founded from the feather on the evidence of which A. litho-

graphica was established.

Hah. Europe (Bavaria).

37001. A split slab of limestone, showing the nearly entire skeleton

{Fig.) and impressions of the feathers ; from the Lower Kimerid-

gian of Eichstiidt, near Solenhofen, Bavaria. This specimen,

which was discovered in 1861, is described and figured by

Owen in the « Phil. Trans.' for 1863, p. 33, pi. i., pi. iii.

fig. 1, and pi. iv. figs. 1 , 7, 8, as A. macrura, of which it

is the type. In this description the skeleton is stated to

be lying on its back, whereas it really rests on the ventral

aspect ^ The presence of a cast of part of the brain-

cavity and of a fragment of a jaw containing four teeth

was pointed out by J. Evans in the ' Nat. Hist. Eev.' 1865,

pp. 415-425. The bone described by Owen as the

furcula is regarded by Vogt (see ' Ibis,' 1830, p. 439) as

a pubis. This, which is one of the most valuable speci-

mens in the Museum, was first described and figured by

H.Woodward in the ' Intellectual Observer,' 1862, pp. 313
-319, and pi. ; having been previously noticed by Wagner
in the ' SB. bay. Ak.' 1861, i. p. 153, as Griphosaurus.

In Woodward's paper the names Griphosaurus problema-

ticus, Wag., and Gripliornis longicaudatus, Owen, occur

as ]\fS. ones. The Berlin specimen (of which the skuU is

represented in fig. 73) has been described by Seeley in the

' (ieol. Mag.' 1888, p. 300, and by Dames in the ' Pal.

Abhandl.' vol. ii. (1884) ; it supplements the present one in

the perfect preservation of the skull and teeth.

Hdherlein Collection. Purchased, 1862.

' Neues Jabrb. 1861, p. 679. ^ Loc. cit.

' Proc. Roy. Soc. vol. xii. p. 272 (1862). * Phil. Trans, for 1863, p. 33 (1864).

^ See DoUo, Rev. Quest. Scientifiques, 1889, pp. 433-434, for a summary o(

tine observatious regarding this point.



ADDENDA.

2lquila cljn'saetu© (supm, p. 24 ).

A. 14. The terminal phalangeal of the first or second digit of tho

pes, not improbably referable to this species ; from Cat's

Hole Cavern, Gower, Glamorganshire.

Presented hij Col. Wood, 1865.

Family AKDEID.E {siqira, p. 60).

Genus ARDEACITES, Haushalter'.

Known b_T the humerus, which indicates a bird closely allied to, if not

generically identical, with Ardea.

Ardeacites molassicus, Haushalter '.

The type and only described species.

Hab. Europe (Germany).

From the Middle Miocene of Algauer, between Augsbourg and Landau.

Proherodius oweni (supra, p. 60).

A. 225. Cast of a right tarso-metatarsus probably referable to this

species. The original (fig. 75) was obtained from the

London Clay near St. James' Park, and is in the

possession of W. J. L. Abbott, Esq., of 3 St. Peter's Eoad,

Tufnell Park, }f."W. With the exeeption of the loss of

the third and fourth trochleae, the specimen is entire ; its

total length being about 0,(J66. It agrees in relative size

with the type sternum, and presents many of the essential

characters of the corresponding bone of the Ardeidit.

Thus the shaft is similarly flattened from front to back,

with the well-marked anterior groove confined to the

upper part, and the same general contour of the ridges on

all the surfaces, and similar muscular depressions on

either side of the talon. The three trochleae were evi-

dently transversely expanded in the Ardeine manner, the

position of the foramen between the third and fourth

being precisely the same as in existing forms ; the second

' Murkwiird. foss. Thieriibeireete, etc.—Inaug. Abhang.—p. 11 (Munich,

1855).

^ Loc. cit.
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trochlea was apparently longer than the fourth, and the sur-

face for the liallux is identically the same. The small

relative size of the intercotylar tuberosity at the proximal

extremity is likewise a feature of the Ardcidcf. The

specimen differs, however, from all existing genera in that

the three distal trochleae were evidently less nearly equal

in length, in the absence of a distinct tubercle on the

anterior surface of the proximal portion for the insertion

of the tibialis anticus, and the much smaller and simpler

Fig. 75.

I'roherodius oweni.—Anterior (A) and posterior (B) aspects of the right tarso-

metatarsus ; from the London Clay. ^. a, facet for the hallux.

talon, which has no closed channels and very shallow

grooves. These are, however, precisely the generalized

characters which might be expected in an ancestral type

of the Ardeido', and (assuming the bone to be rightly

referred) indicate that Proherodins belongs to a distinct

family. In its relative shortness and stoutness, and also

in the large size and depth of the groove on the proximal

part of the anterior surface, the specimen comes nearer to

the corresponding bone of Cancroma (see Milne-Edwards,

' Oiseaux Fossiles de la France,' pi. xcii. fig. 7) than to

that of any existing form. Made in ihe Museum, ISfJ]

,
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OF

GENERA AND SPECIES, INCLUDING SYNONYMS.

Actiomis, 5ti.

anglicus, 56.

.ffigialornis, 183.

t;allicus. 183.

.ffipyomis, :213.

iiia.ximus, 213.

uiediua, 214.

Agnopterus, 9.'i.

liantouieusis, 96.

laurillardi, 95.

Alca, 194.

impennis, 194.

Alectiira, 143.

latliami, 143.

Amphipelargus, 68.

niajori, 69.

Anas, 114.

atava, 117.

blancharcli, 117.

boscas, 114.

consobrina, 120.

crassa, vii.

cygnif'orinis, 117.

ferina, 121.

jubata, 106.

lignitifila, 117.

macroptera, rii.

ineyeri, lUi.

natator, 120.

nova'-.^eelandisB, 122.

oeningensis, 104.

robusta, 116.

sansaniensis, 116.

segetum, 103.

sp., 117, 120.

variegata. 111.

velox, 116.

Anoinalopter3rx, 254.

casuarina, 257.

curta. 281.

Anomalopterys:
(COHt.).

didiformis, 275.

didina, 277.

dromajoides, 266.
geranoides, 288.
ovveni, 280.

parva, 278.

sp., 255.

Anser, 103.

brenta, 105.

cinereiis, 103.

ferus, 103.

ceningeusis, 104.

segetum, 103.

sp. a, 104.

sp. b, 105.

Aptenodytes, 196.

chrysocoma, 196.

minor, 196.

Apteryx, 216.

australis, 216.

haasti, 217.

mantelli, 217.

oweni, 218.

Aptornis, 147.

defossor, 152.

otidiformis, 147.

Aqiiila, 24.

cbrj'saetus, 24.

depredator, 25.

miiiuta, 25.

pelagica, 23.

pri.'ica, 25.

Archaeopteryx, 362.

lithographica, 362.

macrura, 362.

macriirus, 362.

Ardea, 60.

aurelianeiisis, rii.

Ardea {cont.).

formosa, vii.

perplexa, 60.

similis, 60.

Ardeacites, 363.

molassicus, 363.

Argala, 62.

arvernensis, vii.

falcoiieri. 63.

Argillornis, 47.

longipennis, 47.

Baptornis, 202.

Bernicla, 105.

breuta, 105.

jubata, 106.

Bubo, 14.

arvernensis, 15,

atheniensis, 14.

ignavu.s, 14.

maximus, 14.

poirrieri, 15.

Buteo, 21.

vulgaris, 21.

Camaskeltxs, 175.

palusd-is, 175.

Carbo, 5o.

Carpophaga, 126.

nova'-zealandi*. 12(5.

Casarca, 111.

variegata, 111.

Casuariiis, 353.

picticollis, 3,53.

sp.. 3.53.

Catarrhactes, 195.
antipodes, 195.

Cathartes, M.
papa. .'i4.
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Cela, •_';'i4.

oiu-ta, 281.

Cetupa, If).

ct'vloiieiisis, Ifi.

Chenalopex, 98.

Chenornis, 122.

graculoides, 122.

Circus, 2(».

gouldi, 20.

Cnemiomis, 99.

caleitrans, 99.

sp.. 102.

Columba, 124.

calcaria, 12.^.

livia, 124.

uielitensis, 124.

novfe-zealandife, 126.
turtur, 12.0.

Colymboides, 192.

aiiglicus, 192.

ininutus, 192.

Conurus, 11.

erythrogenys, 11.

sp., 11.

Corvus, 2.

corax, 2.

coruix, 3.

cornne, 3.

graculus, 4.

Coturnix, 136.

uovte-zealandife, 136.

Cygnus, 107.

bewicki, 108.

lalconeri, 108.

ferus, 107.

inclitensis, 108.

minor, 108.

miisicus, 107.

sp., 110.

Dasornis, 359.
londiniensis, 359.

Didus, 128.

iiieptus, 129.

nazarenus, 128.

solitarius, 128.

Dinornis, 222.

casuarinus, 257.
crassiis, 307, 318.
curtus, 281.

didiformis, 275.
didinus, 277.

dromaoides, 266.
elepbantopus, 321.

geranoides, 288.

giganteus, 224.

gracilis, 248.

gravis, 298, 307.
ingens, 224.

maxim lis, 229.

Dinornis {co7if.).

nova?-zealandi£e, 224.
otidiformis, 147.
oweui, 280.

parvua, 278.

queenslandifB, 222.
rbeides, 298.
robustus, 229, 239.
sp., 239.

struthioides, 242.
Diomedea, 188.

anglica, 189.

chlororhj'ncba, 189.

Dolichopterus, 175.
viator, 175.

Droxnaeus, 352.

novai-hollandife, 352.
patricius, 352.

Dromornis, 355.
austi'alis, 355.
sp., 356.

Elorius, 173.

paludicola, 173.
sp., 174.

Elornis, 80.

anglicus, 80.

antiquus, 80.

grandis, 80.

littoralis, 80.

sp., 81.

Emeus, 297.

crassus, 307.
gravipes, 298.

Enaliornis, 202.
barretti, 202.

Epiornis, Epyornis=
iEpyornis.

Eudyptes, 195.

antipodum, 195.

chrysocomus, 195.

pachyrhynchus, 195.

Eudyptula, 196.

minor, 197.

Eupterornis, 200.
remenis, 200.

Euryapteryx, 297.
gravis, 298.

rheides, 298.

Falco, 21.

chrysaetus, 24.

buteo, 21.

Francolinus, 136.

pictus, 136.

Fregilus, 4.

graculus, 4.

Pulica, 157.

alba, 157.

pisana, vii.

Fuligtaa, 121.

a retina, vii.

arvernensis, 122.

ferina, 121.

novse-zealandiiB, 122.

sepulta, vii.

Oallus, 142.
' ajsculapii, 143.

bravardi, 142.

sonnerati, 142.
sp., 142.

Gastornis, 357.
edwardsi, 358.
Islaasseni, 358.
minor, 360.

parisiensis, 357.

Geranopsis, 166.

hastingsite, 166.

Graculus, 4, 63.

carbo, 53.

graculus, 4.

intermedius, 53.

littoralis, 56.

miocasnus, 54.

Grus, 161.

e.xcelsa, 164.

hordvrelliensis, 165.

melitensis, 162.

pentelici, 164.

primigenia, 161.
prinoeps, 165.

problematica, 164.
turfa, 161.

Gypagus, 34.

papa, 34.

Gyparchus, 34.

papa, 34.

Gyps, 28.

fulvus, 29.

melitensis, 29.

Gypsornis, 159.

cuvieri, 159.

Halcyomis, 181.
toliapicus, 181.

Haliaetus, 23.

albieilla, 23.

pelagicus, 23.

jjiscator, 24.

Harpagornis, 25.

assimilis, 25.

moorei, 25.

Hesperornis, 205.

crassipes, 209.

regalis, 205.

Heteralocha, 4.

acutirostris, 5.

gouldi, 5.

Himantopus, vii.

brevipes, vii.
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Houbara, 167.

unduhita, l<i8.

Hydrornis, 190.

iiatator, I'.ll.

Hypselomis, 354.

sivaleusis, 354.

Ibidopodia, 74.

)wlustris, 74.

Ibidopsis, 74.

horclwelliensis, 17.

Ibis, 71.

pagana, 7-.

sp., 73.

Ichthyornis, 201.

victor, 201.

Ketupa= Cetupa.

Lagopus, 133.

albus, 134.

mutus, 134.

Larus, 177.

(lesnoyersi, 180.

elegans, 177.

sp., 179.

toliapicus, 181.

totanoides, 180.

Leptoptilus, 62.

argala, 63.

falconeri, 63.

Lestornis, 205.

crassipes, 209.

Limosa, 175.

gypsoruui, 175.

Lithornis, 34.

erauinus, 47.

vulturinas, 35.

Macrornis, vii.

tanaupiis, vii.

Megalapteryx, 249.

hectori, 252.

tcnuipes, 251.

Megalornis, 47.

emuinus, 47.

Megaloscelornis, 211.

sivaleusis, 211.

Meionornis, 254.

casiiarinus, 2.57.

didit'orinis, 275.

Mergus, 46.

ronzoni, 46.

Milnea, 169.

gracilis, 169.

Milvus, 27.

deperditus, 27.

Moa, 222.

gigaiitea, 224.

Movia, 222.

ingens, 224.

Neomorpha, 4.

acutirostris, 5.

Nestor, 10.

meridionalis, 10.

iiova-zealaudisD, 10.

Notomis, 157.

iiiantelli, 157.

Numenius, 175.

antiquus, 175.

gypsorum, 175.

pliocrenus, vii.

Nyctea, Ki.

iiivea, 17.

SL'aiidiaca, 17.

Ocydromus, 146.

australis, 146.

earli, 146.

Odontopteryx, 57.

toliapica, 57.

Ossifraga, 187.

gigantea, 187.

Osterophea, 62.

Otis, 167.

affinis, 168.

agilis, vii.

Pacliyornis, 316.

elepLantopus, 321.

immaris, 343.

sp. a, 318.

sp. h, 345.

Palaetus, vii.

rapax, vii.

Palaeociconia, 64.

australis, 65.

PalaeocircTis, 22.

cuvieri, 22.

Palaeocolymbus, 202.

barretti, 202.

Palaeogrus, 165.

princeps, 165.

Palselodus, 81.

ambiguus, 83.

crassipes, 82.

gracUipes, 90.

goliath, 95.

minutus, 92.

sp., 82.

steinheimensis, 82.

Palaeohierax, 28.

gervaisi, 28.

Palaeoperdix, 1.39.

longipes, 139.

prisca, 139.

sansanieiisis, 139.

Palaeortyx, 136.

blanchardi, 137.

brevipes, 138.

cayluxensis, 1.38.

edwardsi, 139.

Palaeortyx (cont.).

galliea, 137.

hoff'iiianni, 137.

media, vii.

phasianoides, 139.

sp., 138.

Palapteryx, 222, 316.

crassus, 307, 318.

dromaeoides, 266.

elephantopiis, 321.

geranoides, 288.

ingens, 224.

robustus, 229.

struthioides, 242.

Pelagornis, 47.

barretti, 202.

mioctcnus, 47.

Pelargopsis, 67.

magna, 68.

Pelecanus, 37.

carbo, 53.

cautleyi, 37.

fraasi. 44.

gracilis, 45.

intermedins, 39.

piscator, 46.

sivalensis, 39.

sp., 44.

Perdix, 136.

picta, 136.

Pezophaps, 127.

solitaria, 128.

Phalacrocorax, 50.

carbo, 53.

intermedins, 53.

littoralis, 56.

niioca;nus, 54.

sp. a, 51.

sp. b, .52.

sp. c, 53.

Phasianus, 140.

alius, 140.

arebiachi, 140.

desnoyersi, 141.

medius, 141.

sp., 140.

Phcenicopterus, 77.

croizeti, 78.

Procellaria, 187.

gigantea, 187.

Proherodius, 60.

oweni, 60, 363.

Propelaxgiis, 65.

cayluxensis, 66.

sp., (i6.

Pseudapter3rx, 218.

gracilis, 21S.

Pseudotantalus, 69.

leucocephalus, 70.

Psittacus, 12.

meridionalis, 10.
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Psittacus (cont.).

verreauxi, 12.

Ptenornis, vii.

Pterocles, 130.

sepultus, 130.

P\iffinus, 185.

nrveniensis. vii.

sp., 185-187.

Pyrrhocorax, 3.

graculus, 4.

Rallus, 144.

beauinonti, 145.

christii, 145.

dispar, 144.

dubius, yii.

eximius, 146.

intermedius, 146,

major, 145.

porzanoides, 145.

sp., 145.

Remiornis, 360.
heberti, 360.

minor, 360.

Sarcorhamphus, 34.

papa, 34.

Serpentarius, 33.

robustus, 33.

Strigops= Stringops.
Stringops, 9.

habroptilus, 10.

Strix, 13.

antiqua, 14.

ceylonensis, 16.

melitensis, 13.

nivea, 17.

njctea, 17.

scandiaca, 17.

Struthio, 211.

asiaticus, 21 1.

ohersonensis, 212.

palaeindicus, 211.

Struthiolithus,211.
chersonensis, 212.

Sula, 46.

arvernensis, 46.

pi8Cator, 46.

ronzoni, 46.

Surnia, 17.

nyctea, 17.

Syornis, 254.

casuarinus, 257.

Tadoma, 111.

cana. 112.

sp., 112.

variegata, 111.

Tallegalla, 143.

latharai, 143.

Tantalus, 70.

fossilis, 175.

leucocephalus, 70.

Taoperdix, 139.

pessieti, 140.

Teracus, 28.

litturalis, 28.

Tetrao, 132.

albus, 134.

lagopus, 134.

mutus, 134.

pessieti, 140.

saliceti, 134.

tetrix, 132.

urogallus, 133.

Totanus, 172.

lartetianus, 172.

scarabellii, 173.

sp., 172.

Tringa, 171.

gracilis, 171.

hoffraanni, 137.

Turtur, 125.

communis, 125.

Uria, vii.

ausonia, vii.

Vultur, 32.

albicilla, 23.

fossilis, 32.

monachus, 32.

papa, 34.
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* Note.—Volumes XVI. and XVII. will probably be published in the

course of 1891.



BRITISH MUSEUM (NATURAL HISTORY). 5

EEPTILES.

Catalogiu' of the Tortoises, Crocodiles, and Amphisbajuians in the
Collection of the British Museum. By Dr. J. E. Gray, F.R.S.,
&c. Pp. viii., 80. [Alphabetical Index.] 1844, 12mo. 1*.

Catalogue of Shield Reptiles in the Collection of the British
Museum :

—

Appendix. By John Edward Gray, F.E.S., &c. Pp. 28.

1872, 4to. 2s. 6d.

Part II., Emydosaurians, Rhynchocephalia, and Amphis-
baenians. By John Edward Gray, F.R.S., <fcc. Pp. vi.,

. 41. 25 Woodcuts. 1872, 4to. 3s. (id.

Hand-List of the Specimens of Shiekl Reptiles in the British
Museum. By Dr. J. E. Gray, F.R.S., F.L.S., &c. Pp. iv., 124.
[With an Alphabetical Index.] 1873, 8vo. 4s.

Catalogue of the Chelonians, Rhynchocephalians, and Crocodiles in

the British Museum (Natural History). New Edition. By
George Albert Boulenger, Pp. x., 311. [With Systematic and
Alphabetical Indexes.] 73 Woodcuts and 6 Plates. 1889, 8vo.

15s.

Gigantic Land Tortoises (living and extinct) in the Collection of the
British Museum. By Albert C. L. (I. Gunther, M.A., M.D.,
Ph.D., F.R.S. Pp. iv., 96. 55 Plates, and two Charts of the

Aldabra group of Islands, north-west of Madagascar. [With a

Systematic Synopsis of the Extinct and Living Gigantic Land
Tortoises.] 1877, 4to. 1/. 10s.

Catalogue of the IJzards in the British Museum (Natural History).

Second edition. By George Albert Boulenger :

—

Vol. I. Geckomda>, Eublepharida;, Uroplatidai, Pygopodidee,
Agamid;e. Pp. xii., 436. 32 Plates. [With Systematic
and Alphabetical Indexes.] 1885, Svo. 20s.

Vol. II. Iguanidae, Xenosauridfe, Zonuridas, Anguid;e,
AnnieUidaj, Ilelodermatidaj, Varanidaj, Xantusiidaj, Teiida;,

AmphisbsEnid:u. Pp. xiii., 497. 24 Plates. [With
Systematic and Alphabetical Indexes.] 1885, Svo, 20s.

Vol. III. Lacertid», Gerrhosaurida^, Scincidas, Anelytropidai,

Dibamidaj, Chamasleontidfe. Pp. xii., 575. 40 Plates.

[With a Systematic Index and an Alphabetical Index to

the three volumes.] 1887, 8vo. 1/. 6s.

Catalogue of Colubriue Snakes in the Collection of the British

Museum. P.y Dr. All)ert Giiuther. Pp. xvi., 281. [With
Geographical, Systematic, and Alphabetical Indexes.] 1858,
12mu. 4s.

BATRACHIANS.

Catalogue of the Batrachia Salientia in the Collection of the Briti.sh

Museum. By Dr. Albert Giinther. Pp. xvi., 160. 12 Plates.

[With Systematic, Geographical, and Alphabetictil Indexes.]

1856, Svo. 6s.
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Catalogue of Crustacea in the Collection of the British Museum.
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Pp. iv., 24. 1855, 8vo. Qd.

Catalogue of the Specimens of Amphipodous Crustacea in the

Collection of the British Museum. By C. SpeuceBate,F.R.S., &c.

Pp. iv., 399. 5S Plates. [Alphabetical Index.] 1862, 8vo.

\l. OS.

INSECTS.

Coleopterous Insects.

Nomenclature of Coleopterous Insects in the Collection of the

British Museum :

—

Part VI. Passalidas. By Frederick Smith. Pp. 23. With
Plate and Index. 1852, 12mo. 8f/.

Part VII. Longicornia, I. By Adam White. Pp. iv., 174.

4 Plates. 1853, 12mo. 2s. 6d.

Part "VIII. Longicornia, II. By Adam White. Pp. 237.

6 Plates. 1855, 12mo. 3s. 6d.

Part IX. Cassidida?. By Charles H. Boheman, Professor of

Natural History, Stockholm. Pp. 225. [With Index.]

1856, 12mo. 3s.

Catalogue of the Coleopterous Insects of Madeira iu the Collection

of the British Museum. By T. Vernon Wollaston, M.A., F.L.S.

Pp. xvi., 234. Plate. [With a Topographical Catalogue and

Alphabetical Index.] 1857, 8vo. 3*'.

Catalogue of the ColeoiJterous Insects of the Canaries in the Collec-

tion of the British Museum. By T. Vernon Wollaston, M.A.,

F.L.S. Pp. xiii., 648. [With Topographical and Alphabetical

Indexes.] 1864, 8vo. 10s. Gd.

List of the Coleopterous Insects in the Collection of the British

Museum. Part I. Cucujidse, &c. By Frederick Smith. Pp. ii, 25.

1851, 12mo. Gd.

Illustrations of Typical Specimens of Coleoptera iu the Collection

of the British Museum. Part I. Lycidte. By Charles Owen
Waterhouse. Pp. x., 83. 18 coloured Plates. [With Systematic

and Alphabetical Indexes.] 1879, 8vo. IGs.

Catalogue of Halticidaj in the Collection of the British Museum.
By the Rev. Hamlet Clark, M.A., F.L.S. Physapodes and

CEdipodes. Part I. Pp. xii., 301. Frontispiece and 9 Plates.

1860, 8vo. 7s.
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Catalogue of HispuliB in the Collection of the Biitish Museum. By
Jo.'^eph S. Baly, M.E.S., etc. Part I. Pp. x., 172. 9 Plates.

[With ;iii Alpliabetical Index.] 1^58, 8vo. Gv.

Ili/iiicnopteroua Insects.

Cutnlugue of Hyoieuopterous Insects in the Collection of the British

Museum. By Freilirick Smith. 12mo. :

—

Part I. Andrenida; and Apidn'. Pp. 197. Plates. 18o3,
2s. G'L

Part IL Apidii;. Pj). • 199-165. G Plates. [With an
Alphabetical Index.] l8o4, G*.

Part III. Mntillida^ and Pompilida\ Pp. 20G. G Plates.

18o.j, {\s.

Part IV. Sphejridai, Larrida;, and Cra])roni(Ue. Pp. 207-497.
G Plates. [With an Alpliabetical Index.] ISoG, G*-.

Part X. Vespida;. Pp. 147. (> Plates. [With an Alplia-

Ijetical Index.] 18u7, G.v.

PartVI. Pormicidffi. Pp. 21G. 14 Plates. [With an Alpha-
betical Index.] 1858, G*.

Part A'll. Dorylidffi and Thynnida\ Pp. 7G. 3 Plates.

[Alphabetical Index.] 18.59, 2*.

Descri|)tions of New Species of Hymenoptera in the Collection of the
British Museum. By Frederick Smith. Pp. xxi., 240. [Sy.ste-

matic and Alphabetical Indexes.] 1879, 8vo. 10*.

List of Hymenoptera, with descriptions and figures of the Typical
Specimens in the British Museum. Vol. I., Tenthredinidte and
Sirieida3. By W. F. Kirby. Pp. xxviii., 4olJ. IG colouretl

Plates. [With Systematic and Alphabetical Indexes.] 1882, 8vo.

1/. 18.V.

Dipterous Insects.

List of the Specimens of Di[)terous Insects in the Collection of the
British Museum. By Francis Walker. 12mo. :

—

Part II. Pp. 231-4S1. 1819, 12mo. 3s. 6(1.

Part III. Pp. 485-687. 1N49, l2mo. 3.9.

Part IV. P[). 689-1172. [With an Index to the four pans,
and an Index of Donors.] 1819, l2ino. (is.

Part VI. Supplement II. Acrocerid;e and part of the

family Asilid;e. By Francis Walker F.L.S. Pp. ii., 331-
.j(>(;.

"

8 Cuts. 1851, 12mo. us.

Part VII. Supplement III. Asilid;e. Pp. ii., 507-775.
1855, 12mo. 3.v. 6fi.

Lepidopterotis Insects,

Illustrations of Typieal Specimens of Ltpidoptera Ileterocora in the

Collection of the British Museuin :

—

Part III. Hy Arthur (ilartiiner Butler. Pp. xyiii., 82. ! 1-60
coloured Plates. [Systematic Index.] 1879, 4to. 21. lOs.

i: f,.-.7S3. ^ 5
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Tllnstratioiis of Tvpiojil Specimens of Lepidoptera Hoterncera, Sec.—
coatiu lied.

Part V. Ey Artliur Gardiner Butler. Pp. xii., 74. 78-100
coloured Plates. [Systematic Index.] 1S81, 4to. 21. lO.s-.

Part, VI. I'.y A rthui Gardiner P>utler. Pp. xv., 81). 101-120

coloured Plates. [Systematic Index.] 18SG, 4to. 2/. 4s.

Part VII. By Arthur Gardiner Butler. Pp. iv., 124. 121-

138 coloured jilates. [Systematic List.] 1889, 4to. 21.

Catalogue of Diurnal Lepidoptera of the family Satyridai in the

Collection of the British Museum. Bv Arthnr Gardiner Butler,

F.L.S., &c. Pp. vi., 211. .5 Plates". [Alphabetical Index.]

1868, 8vo. OS. Gd.

Catalogue of Diurnal Lepidoptera described by rabricius in the

Collection of the British Museum. Hv Arthur Gardiner Butler,

F.L.S., &c. Pp. iv., 303. 3 Plates. [869, 8vo. 7s. (id.

Specimen of a Catnlogue of Lycajnidae in the British Museum. By
\V. C. Hewitson. >p. 15. 8 coloured Plates. 1862, 4to. 1/. Is.

List of Lepidopterons Insects in the Collection of the British Museum.
Part I. Papilioudia^ By G. R. Gray, F.L.S. Pp. 10(5. [Alpha-

betical Index.] 1856, 12mo. 2s.

List of the Specimens of Lepidopterons Insects in the Collection of

the British Museum. By Francis Walker. 12mo. :

—

Part 1 1 1. Lepidoptera Heterocera. Pp. 582-775. 1 855. 3s.

Part IV. Pp. 776-976. 1855. 3s.

PartV. Pp. 977-1257. 1855. 4s.

Part VI. Pp.1258-1507. lHo5.3s.6d.

Part VII. Pp. 1508-1808. [With

an Alphabetical Index to Parts I.-VII.] 1856. 4y. 6d.

Part IX. Noctuidre. Pp. 252. 1856. 4s.

PartX. Pp. 253-491. 1856. Ss. Gd.

Part XI. Pp. 492-764. 1857. 3s. 6d.

Pan XII. Pp. 76.J-982. 1857. 3s. Gd.

Part XIV. Pp. 1237-1519. 1858. 4.*. Gd.

Part X\'. Pu. 1520-1888. [With an Alpha-

betical Index to Parts IX.-XV.] 1858. 4s. Gd.

Part XV L Deltoides. Pp. 253. 1858. 3s. Gd.

Part XVII. Pyralites. Pp. 254-508. 1859. 3s. Gd.

Part XIX. Pp. 799-1036. [With an Alpha-

betical Index tc Parts XVI.-XIX.] 1859. 3s. Gd.

Part XX. Geometrites. Pp. 1-276. 1860. 4s.

Part XXI. Pp. 277-498. 1860. 3s.

Part XXII. Pp. 499-755. 1861. 3s. Gd.

Part XXII L Pp. 756-1020. 1861. 3s. Gd.

Part XXIV. Pp. 1021-1280. 1862. 3s. 6r/.

Part XXV. Pp. 1281-1477. 1862. 3s.

Part XXVI. Pp. 1478-1796. [With an Alpha-

betical ladex to Parts XX.-XXVL] 1862. 4s. Gd.

Part XXVII. Crambites and Tortricites. Pp. 1-286. 1863. 4s.

Part XXVIII. Tortricites and Tineites. Pp. 287-561.

1863. 4s.
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List of" the Specimens of Lepidopterous Insects, lic.

—

continued.

Part XXIX. Tiueites. Pp. 562-835. 1864. 4s.

Part XXX. Pp. 836-1096. [With an Alpha-
betical Index to Parts XXVII.-XXX.] 1864. 4*.

Part XXXI. Supplement. Pp. 1-321. 1864. on.

Part XXXII. Part 2. Pp. 322-706. I860.

OS.

Part XXXIII. Parts. Pp. 7o7-112U. 1865.

6s.

Part XXXIV. Part 4. Pp. 1121-1533. 1865.
5s. 6d.

Part XXXV. Part5. Pp. I534-2U40. [With
an Alphabetical Index to Parts XXXI.-XXXV.] 1866.

75.

JVcnropterous Insects,

Catalogue of the Specimens of Neuropterous Insects in the Collection

of the British Museum :

—

]*art I. (Phryganides—Perlides.) By Francis Walker.
Pp. iv., 192. 1852, 12mo. 2s. 6d.

Part II. SialidiB—Xemopterides. By Francis Walker.
Pp. ii., 193-476. 1853, 12mo. 3s. 6c?.

Part III. Termitidai—Ephemeridaj. By Francis Walker.
Pp. ii., 477-585. 1853, 12mo. Is. 6d.

Catalogue of the Specimens of Neuropterous Insects in the Collection

of the British Museum. By Dr. H. Hagen. Part I. Termitina.

Pp. 34. 1858, 12mo. Gd.

Orthopterous Insects.

Catak>gue of Orthopterous Insects in the Collection of the British

Museum. Part I. Pha.smidai. By John Obadiah Westwood,
F.L.S., &c. Pp. 195. 48 Plates. [With an Alphabetical Index.]

1859, 4to. 3/.

Catalogue of the Specimens of Blattarise in the Collection of the

British Museum. By Francis Walker, F.L.S., &c. Pp. 239.
[With an Alphabetical Index.] 1868, 8vo. 5s. Qd.

Catidogue of the Specimens of Dermaptera Saltatoria and Supple-
ment to the Blattariaj in the Collection of the British Museum.
Gryllida;. Blattarite. Locustida?. By Francis Walker, F.L.S., &c.
Pp. 224. [With an Alphabetical Index.] 1869, 8vo. 5s.

Catalogue of the Specimens of Dermaptera Saltatoria in the Collec-

tion of tlie British Museum:—
Part II. Locustid;B (continued). Bv Francis Walker, F.L.S.,

&c. Pp. 225-423. [With au Alphabetical Index.] 1869,
8vo. 4s. Gd.
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Catalogue of the Specimens of Dermaptera Saltatoiia, &c.—continued.

Part III. Locustidfe (continued). Acrididse. By Francis

Walker, F.L.S., &c. Pp. 425--604. [With an Alpha-

betical Index.] 1870, 8vo. 4*.

Part IV. Acridida5 (continued). By Franci.^^ Walker, F.L.S.,

&c. Pp. 605-809. [With an Alphabetical Index.] 1870,

8vo. Gs.

Part V. Tettigidffi. Supplement to the Catalogue of Blat-

tariffi ; Supplement to the Catalogue of Dermaptera Salta-

toria ; and a description of the Geographical Distribution

of Dermaptera. By Francis Walker, F.L.S., &c. Pp. 811-

850;43, 116. [With Alphabetical Indexes.] 1870, 8 vo.

Hemipterous Insects.

Catalogue of the Specimens of Heteropterous Hemiptera in tlie Col-

lection of the British Museum. By Francis Walker, F.L.S., 8tc.

8vo. :—
Part I. Scutata. Pp. 240. 1867, 5s.

Part II. Scutata (continued). Pp. 241-417. 1867, 4s.

Part III. Pp. 418-599. [With an Alphabetical Index to

Parts I., II., III., and Summary of Geographical Distribu-

tion of the Species mentioned.] 1868, 4s. Gd.

Part IV. Pp.211. [Alphabetical Index.] 1871, 8vo. 6s.

Part V. Pp. 202. 1872, 8vo. 5s.

Part VI. Pp. 210. 1873, 8vo. 5s.

Part VII. Pp.213. 1873, 8vo. 6s.

Part VIII. Pp. 220. • 1873, 8vo. Os. 6f/.

HomopteroHS Insects.

List of the Specimens of Homopterous Insects in the Collection of the

British Museum. By Francis Walker:

—

Part I. Pp. 260. 1850, 12mo. 3s. Qd.

Part II. Pp. 261-637. 1851, 12mo. 5s.

Part IV. Pp. ix., 909-1188. 8 Plates. [Alphabetical Index
to the four parts.] 1852, 12mo. 4s.

Supplement. Pp. ii.,369. [Alphabetical Index.] 1858, i2mo.
4s. Qd.

VERMES.

Catalogue of the Species of Entozoa, or Intestinal Worms, contained
in the Collection of the British Museum. By Dr. Baird. Pp. iv.,

132. 2 Plates. [With an Index of the Animals in which the
Entozoa mentioned in the Catalogue are found ; and an Index of
Genera and Species.] 1853, 12mo. 2s.
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ANTHOZOA.

Catalogue of Sea-pens or Peniuitulariidti; in the Collection of the
British Museum. Hy J. E. Gray, F.R.S., &c. Pp. iv., 40.
2 Woodcuts. 1870, 8vo. Is. 6d.

Catalogue of Lithophytes or Stony Corals in the Collection of the
British Museum. By J. E. Gray, F.R.S., &c. Pp. iv., 51.
14 Woodcuts. 1870, 8vo. is.

BRITISH ANIMALS.

Catalogue of Britisli Birds in the Collection of the British Museum.
By George Robert Gray, F.L.S., F.Z.S., &c. Pp. xii., 248. List
of Species. 1863, 8vo. 3*. 6d.

Catalogue of British Hymenoptera in the Collection of the British

Museum. By Frederick Smith, M.E.S. Second Edition, Part I.

Andrenidee and Apidaj. [Catalogue of British Bees.—New Issue.]

Pp. xi., 236. 11 Plates. [With Systematic and Alphabetical
Indexes.] 1891, 8vo. 6s.

Catalogue of Briti.sh Fossorial Hymenoptera, Formicida;, and
Vespida; in the Collection of the British Museum. By Frederick
Smith, V.P.E.S. Pp. 236. 6 Plates. [With an Alphabetical
Index.] 1858, 12mo. 6s.

A Catalogue of the British Non-parasitical Worms in the Collection

of the British Museum. By George Johnston, M.D., Edin.,

F.R.C.L. Ed., LL.D. Marischal Coll. Aberdeen, &c. Pp. 365,
Woodcuts and 24 Plates. [With an Alphabetical Index.] 1865,
8vo. 7s.

List of the Specimens of British Animals in the Collection of the
Britisli Museum ; Avith Synonynia and References to figures.

12mo. :

—

Part V. Lepidoptcra. By J. F. Stephens, 1850. 2nd
Edition. 1856, 12mo, Is. 9d.

Part VII. Mollusca, Acephala, and Brachiopoda. By Dr.
J. E. Gray. 1851, 12mo. 3s. 6d.

Part XI. Anoplura or Parasitic Insects. By H. Denny.
1852, Is.

Part XIII. Nomenclature of Hymenoptera. By Frederick
Smith. Pp. ii., 74. 1853, 12mo. Is. 4d.

Part XIV. Nomenclature of Ncuroptcra. By Adam White.
Pp. ii., 16. 1853, 12mo. 6f/.

Part XV. Nomenclature of Diptera, I. By Adam White
Pp. ii., 42. 1853, 12mo. Is.

PLANTS.

List of British Diatomaceae in the Collection of the British Museum.
By the Rev. W. Smith, F.L.S., &c. Pp. iv., 55. 1859, 12mo. Is.
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FOSSILS.

Catalogue of the Fossil Mammalia in tlie British Museum (Natural

History). By Eichard Lydekker, B.A., F.G.S. :

—

Part I. Containing the Orders Primates, Chiroptera, lusec-

tivora, Carnivora, and Rodeutia. Pp. xxx., 268. 33

Woodcuts. [With Systematic and Alphabetical Indexes.]

1885, 8vo. 5s.

Part II. Containing the Order Ungulata, Suborder Artio-

dactyla. Pp. xxii., 324. 39 Woodcuts. [With Systematic

and Alphabetical Indexes.] 188.5, 8vo. 6s.

Part III. Containing the Order Ungulata, Suborders Peris-

sodactyla, Toxodontia, Condylarthra, and Amblypoda.
Pp. xvi., 186. 30 Woodcuts. [With Systematic Index,

and Alphabetical Index of Genera and Species, including

Synonyms.] 1886, 8vo. 4s.

Part IV. Containing the Order Ungulata, Suborder Probos-

cidea. Pp. xxiv., 233. 32 Woodcuts. [With Systematic

Index and Alphabetical Index of Genera and Species,

including Synonyms.] 1887, 8vo. 5*.

Part V. Containing the Group Tillodontia, the Orders Si-

reuia, Cetacea, Edentata, Marsupialia, Monotremata, and
Supplement. Pp. xxxv., 345. 55 Woodcuts. [With

Systematic Index and Alphabetical Index of Genera and

Species, including Synonyms.] 1887, 8vo. 6s.

Descriptive and Ilkistrated Catalogue of the Fossil Reptilia of South

Africa iu the Collection of the British Museum. By Richard

Owen, C.B., F.R.S., &c. Pp. xii., 88. 70 Plates. [With a

Tabular view of the Fossiliferous strata of the earth.] 1876,

4to. 3/. 3s.

Catalogue of the Fossil Reptilia and Amphibia in the British

Museum (Natural History). By Richard Lydekker, B.A.,

F.G.S.:—
Part I. Containing the Orders Ornithosauria, Crocodilia,

Dinosauria, Squamata, Rhynchocephalia, and Proterosauria.

Pp. xxviii., 309. 69 Woodcuts. [With Systematic Index

and Alphabetical Index of Genera and Species, including

Synonyms.] 1888, 8vo. 7^. 6d.

Part II. Containing the Orders Ichthyopterygia and Saurop-

terygia. Pp. xxi., 307. 85 Woodcuts. [With Systematic

Index and Alphabetical Index of Genera and Species,

including Synonyms.] 1889, 8vo. 7*. 6d.

Part III. Containing the Order Chelonia. Pp. xviii., 230.

53 Woodcuts. [With Systematic Index and Alphabetical

Index of Genera and Species, including Synonyms.]

1889, 8vo. 7*. 6d.

Part IV. Containing the Orders Anomodontia, Ecaudata,

Caudata, and Labyrinthodontia ; and Supplement. Pp.

xxiii., 295. 66 Woodcuts. [With Systematic Index,

Alphabetical Index of Genera and Species, including

Synonyms, and Aplhabetical Index of Genera and Species

to the entire work.] 1890, 8vo. 7s. 6d.
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Catalogue of the Fossil Fishes in the British Museum (Natural
History). By Arthur Smith Woodward, F.Ct.S., F.Z.S. :—

Part I. Containing the Elasmobranchii. Pp. xlvii 474
13 Woodcuts and 17 Plates. [With Alphabetical 'index*
and Systematic Index of Genera and Species.] 1889, 8vo'.

Part II. Containing the Elasmobranchii (Acanthodii), Holo-
cephali, Ichthyodorulites, Ostracodermi, Dipnoi, and Teleo-
stomi (Crossopterygii and Chondrostean Actinopteryc^ii)
Pp. xliv., 567. 58 Woodcuts and 16 Plates. {With Alpha-
betical Index, and Systematic Index of Genera and Species.l
1891, 8vo. 21*.

Catalogue of the Fossil Cephalopoda in the British Museum
(JSiatural History). By Arthur H. Foord, F.G.S. :~-

Part L Containing part of the Suborder Nautiloidea, con-
sisting of the families Orthoceratida;, Endoceratida3,'Acti-
noceratida;, Gomphoceratida;, AscoceratidiB. Poterioceratidn3,
Cyrtoceratidffi, and Supplement. Pp. xxxi., 344 51
Woodcuts. [With Systematic Index, and Alphabetical
Index of Genera and Species, including Synonyms.! 1888
8vo. 10*. 6d.

'

Part II. Containing the rest of the Suborder jSTautiloiden,
consisting of the families Lituitidaj, Trochoceratida%
Nautilidaj, and Supplement. Pp. xxviii., 407. 86 Wood-
cuts. [With Systematic Index, and Alphabetical Index of
Genera and Species, including Synonyms.] 1891 8vo.

A Catalogue of British Fossil Crustacea, with their Synonyms and
the Eange in Time of each Genus and Order. By Henry Wood-
ward, F.R.S. Pp. xii., 155. [With an Alphabetical Index!
1877, 8vo. 5*.

-'

Catalogue of the Blastoidea in the Geological Department of llie
British Museum (Natural History), with an account of the mor-
phology and systematic position of the group, and a revision of the
genera and species. (Illustrated by 20 plates, &c.) By Robert
Etheridge, jun., of the Department of Geology, British Museum
(Natural History), and P. Herbert Carpenter, D.Sc, F.R.S.,
F.L.S. (of Eton College). [With a preface by Dr. H. Woodward'
Table of Contents, General Index, Explanation of the Plates &c 1
Pp. XV., 322. 1 886, 4to. 25*.

'

Catalogue of the Fossil Sponges in the Geological Department of the
British Museum (Natural History). With descriptions of new
and little-known species. By George Jennings Hinde, Ph D
F.G.S. Pp. viii., 248. 38 Plates. [With a' Tabular List of
Species, an-anged in Zoological and Stratigraphical sequence, and
an AlphaV)etical Index.] 1883, 4to. 1/. 10s.

Catalogue of the Fossil Foraminifera in the British Museum (Natural
History). By Professor T. Rupert Jones, F.R.S., &c. Pp. xxiv.,
100. [With Geographical and Alphabetical Indexes.! 1882
8vo. 5s.

-
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Catalogue, of the Palaeozoic Plants in the Department of Geology
and Palaeontology, British Museum (Natural History). By

, Robert Kidston, F.G.S. Pp. viii., 288. [With a list of works
quoted, ami an Index.] 1886, 8vo. 5s.

guide-books;

(To be obtained only at the Museum.)

A General Guide to the British Museum (Natural History), Crom-
well Road, London, S.W. [By W. H. Flower.] With 2 Plans,

2 views of the building, and an illustrated cover. Pp. 70. 1889,
8vo. 3c?.

Guide to the Galleries of Mammalia (Mammalian, Osteological,

Cetacean) in the Department of Zoology of the British Museum
(Natural History). [By A. Giinther.] 3rd Edition. Pp. 125.

57 Woodcuts and 2 Plans. Index. 1887, 8vo. 4rf.

A Guide to the Gould Collection of Humming Birds, British

Museum (Natural History). [By A. Giinther.] 5th Edition.

Pp. 22. With Map showing the distribution of Humming Birds.

1889, 8vo. 2d.

Guide to the Gallery of Reptilia in the Department of Zoology of

the British Museum (Natural History). [By A. Giinther.] 2nd
Edition. Pp. 30. 22 Woodcuts and 1 Plan. 1886, 8vo. 2d.

Guide to the Galleries of Reptiles and Fishes in the Department of

Zoology of the British Museum (Natural History). [By A.
Giinther.] 2nd Edition. Pp. iv., H9. 101 Woodcuts and 1

Plan. Index. 1888, 8vo. 6c?.

Guide to the Shell and Starfish Galleries (MoUusca, Eehinodermata,
Vermes), in the Department of Zoology of the British Museum
(Natural History). [By A. Giinther.] 2nd Edition. Pp.iv., 74.

51 Woodcuts and 1 Plan. 1888, 8vo. 4c?.

A Guide to the Exhibition Galleries of the Department of Geology
and PaliEontology in the British Museum (Natural History),

Cromwell Eoad, London, S.W. [By Henry Woodward. New
Edition.]

—

Part I. Fossil Mammals and Birds. Pp. xii., 103. 119
Woodcuts and 1 Plan. 1890, 8vo. 6d.

Part II. Fossil Reptiles, Fishes, and Invertebrates. Pp. xii.,

109. 94 Woodcuts and 1 Plan. 1890, 8vo. 6c?.

Guide to the Collection of Fossil Fishes in the Department of

Geology and Palaeontology, British Museum (Natural History),

Cromwell Road, South Kensington. [By Henry Woodward.] 2nd
Edition. Pp.51. 81 Woodcuts. Index. 1888, 8vo. 4f/.

A Guide to the Mineral Gallery of the British Museum (Natural

History). [By L. Fletcher.] Pp. 32. Plan. 1889, 8vo. \d.
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Au Introduction to the Study of Minerals, witii a Guide to the

Mineral Gallery of the Britisli Mu-seuin (Xalural History), Crom-
well Road, S.'W. [By L. Fletcher.] Pp. 120. Diagrams.
Plan of the Mineral Gallery. Index. 1889, 8vo. 6d.

The Studi'nt's Index to the Collection of Minerals, British Museum
(Natural History). New Edition. Pp. 27. With a plan of the
Mineral Gallery. 1890, 8vo. 2(f.

An Introduction to the Study of Meteorites, with a List of the
Meteorites represented in the Collection. [By L. Fletcher.]

[With a Plan of the Mineral Gallery, and an Index to the
Meteorites represented in the Collection.] Pp. 91. 1890, 8vo. lid.

W, H. FLOWER,
JJirector.

British Museum
(Natural History),

Cromwell Road,
London, S.W.

February 28th, 1891.
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