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PREF A CE.

THE Catalogue of the Osteological Series published in the year 1831
contained descriptions of 1936 specimens; of these 963 formed part
of the Hunterian Collection, and 973 were added by the College. In
the present Catalogue are deseriptions of 5906 specimens; of which
1431 were collected by Hunter, and 4475 by the College. The
additional Hunterian specimens have been derived from the stores
of the original collection, which contained skeletons, more or less
complete, of animals dissected by Hunter and preserved in an un-
articulated state.  These have been carefully examined and com-
pared ; and every specimen in a condition to illustrate the Series,
for the completion of which it had been preserved, has been articu-
lated or otherwise made suitable for display in the Museum. These
specimens are marked “ Hunterian.”

The remaining 4475 specimens added by the College have been
acquired, with few exceptions, either by donation or purchase, and
the liberality of donors is acknowledged in each instance by the affix
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of the donor’s name to the description of the specimen presented.
A list of Donors is placed at the end of this Catalogue, amongst
whom the following should be specially mentioned. Henry Cline,
Esq., a Member of the Council of the College, early contributed a
choice series of the skeletons and skulls of many of our native Mam-
mals. The numerous and valuable donations by Sir T. Stamford
Raffles, P.Z.5., include skeletons and parts of skeletons of rare Mam-
mals and Birds from the islands of the Indian Archipelago. The
liberal contributions by the Admiralty of specimens collected by the
Officers of the Northern Expeditions, especially by Captains Sir Ed-
ward Parry, C.B., Sir John Franklin, C.B., Sir James Clarke Ross,
C.B., and Sir John Richardson, M.D., have furnished many rare
and instructive additions of the osteology of Arctic Mammals. To
Robert McCormick, Esq., F.R.C.S., Surgeon to the Antarctic Expe-
dition, the Museum is indebted for skeletons of some rare Antarectic
animals. Messrs, George and Frederic D. Bennett, Members of the
College, have increased the Mammalian, and more especially the
Ornithological series by their liberal donations of skeletons of Tro-
pical, Australian, and Marine species, collected during voyages in the
years 1834, 1835, and 1836. The Zoological Society of London have
liberally added to the Osteological as well as to the other depart-
ments of Comparative Anatomy in the Museum. Sir Joseph Banks,
Bart., P.R.S., the late Sir Everard Home, Bart., V.P.R.S., Governor Sir
George Grey, C.B., Dr. N. Wallich, F.R.S., Dr. Henderson, Dr. Leach,
F.L.S., Capt. Harris, Ronald Gunn, Esq., and William Bullock, Esq.,
have also contributed, by donation, valuable additions to the Osteolo-
oical collection.

Purchases have been effected whenever suitable opportunities pre-
sented themselves ; and have principally accrued from the Museums
of Messrs. Brookes, Heaviside, Langstaff, De la Fons, South, and
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Gould ; such purchases are indicated in the Catalogue by the words
 Museum Brookes,” ** Mus. Heaviside,” &c., respectively. Some spe-
cimens have been obtained from the British Museum by exchange, and
are marked “ Mus. Brit.”

The skeletons of several rare African animals have been procured
by purchase; and other remarkable specimens, as the skeletons of
the adult Chimpanzee, of the Giraffe, of the Iippopotamus, and of
the largest Elephant exhibited alive in this country, have been secured
at a cost commensurate with their rarity. All such specimens are
marked “ Purchased.”

When an instructive and well-defined series of preparations had
been left incomplete by Hunter, it has been completed so far as the
duplicate materials at command would allow, and the date of the pre-
paration added to its description.

In the Catalogue of 1831, the specimens of Human Osteology were
first described, and those of the lower animals followed in the descend-
ing order. The ascending order having been followed in the original
arrangement of the Hunterian Physiological specimens, and adhered
to in the Catalogues of that and the Zoological departments of the
Collection, has been adopted in the arrangement of the Osteological
specimens deseribed in the present Catalogue.

In the description of each specimen, the species from which it
was derived and the name of the part or bone are mentioned. When
the specimen consists of a skeleton, a skull, or other part imcluding
several bones, the names thereof are indicated by numerals attached to
them, answering to the numerals in the first column of the appended
TasLe or Synonyms. By reference to that Table will be found not
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only the name of the bone, but the views of its homology as
indicated by the names or phrases designating it in some of the
most esteemed Works on Osteology. Names of bones and parts,
applicable to the Vertebrata generally, are, in this Catalogue, applied
to the same bones or parts in the Human Skeleton. The ¢ 0os innomi-
natum ’ is a single bone in adult Man ; but special names are given, in
Human Anatomy, to the three distinet bones of which it originally
consisted : these remain distinct in many of the lower animals. As
the constituents or ¢ elements’ of other Human compound bones, such
as the *occipital,’” ‘temporal,” ‘sphenoid,” remain ununited in many
lower Vertebrata, and have received distinet names, these names are
also applied to the corresponding bones which, when united, form
those compound bones in Man.

The power of identifying any bone, under the variations of con-
figuration which it presents in the different classes of Vertebrate
animals, depends upon the principle that the skeletons of the Verte-
brata consist of segments, each of which is constructed according
to the pattern of a vertebra. And in order to facilitate the recog-
nition of these divisions in the different classes of Vertebrata, the
labels on the component portions of the same segment are of the
same colour. Thus, in the skull, the labels on the hindmost or occi-
pital segment are ‘ yellow,” on the next or parietal segment © green,’
on the frontal segment blue,” on the nasal segment ‘red.” The
component portions or ‘elements’ of each segment or ‘vertebra’
are distinguished by numerals, or, in some instances, indicated by
the initial letters of their names. For example, ¢ is the centrum;
n, the neurapophysis; pl, the pleurapophysis; %, the hemapophysis :
and besides such proper elements which are developed from distinet
centres of ossification, the more constant processes which grow out
from them are indicated in some instances by the initials of their
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names ; such, as p, the parapophysis ; d, the diapophysis; z, the zyg-
apophysis ; m, the metapophysis ; a, the anapophysis; Ay, the hyp-
apophysis: the synonyms of these processes, whether single- or many-
worded, by which they have been indicated in Human and Compara-

tive Anatomy, being also given in the TapLe orF SyNonvywms, and in

the subjoined note *.

The sole responsibility for the contents of the present Catalogue
belongs to Professor Owen, to whom the formation of it was entrusted
by the Council with entire confidence in his eminent qualifications for

the important duty.

* Centrum (wf rrpor, centre)
Neurapophysis (veipor, nerve, and dsdguas, a
process of bone),
Pleurapopliysis (whevpi, a rib, and drdgoas).

Hemapophysis; by syncope for hemato-apo-
physis (aipa, blood, and drdgues).

Parapophysis (=apd, across, and ardgums). . .

I}ialmphysis (fed, ncross, and dxoguos) ...

Lygapophysis (eyos, junction, and drigeas) .
Anapophysis (dve, backwards, and drdguas) .
Metapophysis {perd, between, and driguss)
Hypapophysis (#=o, beneath, and dxigors) .

Rovar CoLLece oF BurcEoNs,
February 14, 1853,

Body of the vertebra.
Superior or posterior laminee of the vertebra,

Transverse process of the vertebra (in the meck
anid sacrum) ;  osseous or vertehral part of
the rib (in the thorax).

Sternal or cartilaginous part of the rib (in the
thorax) ; inferior or anterior lamine of the
vertebra, and chevron-bones, in the tail.

Anterior root of trausverse process (in the neck) ;
tramsverse process in the thorax and loiss,
Lower transverse process in veptiles anil
fishes.

Posterior raot of transverse provess (in the neck);
tramsverse process in the thorax and loins,
Upper transverse process in reptiles and
fishes.

Obligue or articular process.

Accessory tubercle or process.

Acciessory tubercle or process.

Inferior spine or process.



UL gt & ;:{i..a,i_r.'li. A dnadl hilvpane A
. Hll"llaﬁ".'.'_-. iy Ui ek 8 :ﬁi"n-t'n i _-
<P i R Tl ;
R Lt ool .»:.iruhniwmdf” et
13 1H, 7o v ot i Baerks ok (ertig) %Mt‘!ﬂflﬂf‘ bl 11
-wle 35 Tl ,ﬂ'n‘.u -&mw #ﬂ'.,_.
ML i '.'m'
B 1) st} nmmm uﬂ#wﬂ-i
3 . Bt 3 + o potiies? sile Bl pied
"-;.'~.‘| CTEE SF S0 PR .q-uzrmr:--u:f IIIMTWM
i CEEL At Ped -Qﬂ!m- R
% - ' . glilacy -_n W ] +Lr? \'I'Tlh;!" ‘;‘M! R

Il!l .___H 1. (e _ﬂ.' 1
R r.qwmm Ia,.‘,.-;ml

[ e e
7 = s reidin g ‘qlih_

l-

% ,:ﬂ (L
M
Il

1
£
f

- R fij...

- _‘.
.:r* l“.“-.l q‘-ﬂiﬂ i'

:', 3 S i h "lﬁ& e o ‘ﬁ—J

S “ﬂ!"r "'w "‘!'

LA

Iﬁ"' hlli:h-

te Fyivhg sl ml‘*ﬂwﬁw .
o ekl

| y CRER TN :'
- | s u!k:'u-nqh%‘ o
, J iad 'ﬂ'"l‘t“’ “"" “t |.l
v oo ke i ,' g
e |‘|: m '|"' '
. A SIS

ok ST i -.-"|= :.—1.,'““_.’1




CONTENTS.

DIVISION L l,m:j;-;:fm
SYSTEMS OF THE SKELETON . . . . . . . . . 1—3

DIVISION II.
CONSTITUENTS OF OSSEOUS TISSUE . . . . . 6—7

DIVISION III.

THE VERTEBRA, OR PRIMARY SEGMENT OF
THE ENDOSKELETON . . . '. . . . . . . 8—33

DIVISION 1IV.

OSTEOLOGICAL SPECIMENS ARRANGED ACCORDING
TO THE VERTEBRATE CLASSES.

Class PISCES.

Oreder . DERMOPEERY S & - 0 =0 o 0 o 0 o o 34—35
II. MALACOPTERI.

Suborder APODES: oo dogaaiio v v 0 0 o d6—45
ABDOMINALES.

Family Salmonide . . . . . . . . .

Fooctde: o w0 w0 oo« o« o« 48—=B0

Coprinide . . . . . ... . . . 60—69

e R s e 70—85



X

Order III. PHARYNGOGNATHI.

Suborder I. MALACOPTERYGII .
II. ACANTHOPTERYGII.

Family Labride
Searidee
Order IV. ANACANTHINI.
Family Gadide
Plewroneclide .

Order V. ACANTHOPTERI.
Family Percide
Selerogenide .
Sparide
Seomberide
Chetodontide .
Tenioidew .
Fistularide
Gobiide
Blenniide .
Laphiide
Order VI. PLECTOGNATHLI.
Family Balistide .
Clstracionide .
Gymnodontide

Order VII. LOPHOBRANCHII.
Family Syagnathide
Hippocampide
Order VIII. GANOIDEL

Family Salemandroide
Sturionide .

Order IX. PROTOPTERI

Family Sirenoide .

No. of
Preparations.

56

57T—113
114—146

147—178
179—1490

191—203
204—211
212—241
242—255
266—292

203
204—296
207—209
J00—305
309—325

326—333
334—342
343—362

363
364—3065

369—372
373—379

380—381



xi

Order X. HOLOCEPHALI
XI. PLAGIOSTOMI.

Family Cestracionide .

Order BATRACHIA.

Notidanide
Spinacide . I
Seyltinde . . . . .

Nictitantes (Galeide, Carchariade) .

Lamuide

Alopeciide .

Selachide .

Seymniida .

Squatinide

Aygenida .

Pristide

Rhinobalide

Raiide .

Myliobalide 3
Cephalopteride . . .

Miscellaneous and Undetermined .

Class REPTILIA.

Genus Siren
Proteus
Axolofes
Menobranchus
Menopomea .
Triton
Rana
Bufo
Cystignathus
Ceratophrys
Pipa

Now of

Preparations.

382—383

384—387

388
380—393
394—396
S97—417
415—429

430
431—438

439
$40—442
443—444
445—495

406
497—534
935—5060
561—562
263—>H75H

576—570
550
581
652
583—5H88
589
590—596
207
598
599—G600
601



il

Order OPHIDIA.

Genus Python .
Boa .
Natriz .
Deirodon
Eryz
Crofalus
Naja
Fipera .

Hydrus

Species indeterminatae

Genus Anguis .
Amphishena
Order LACERTILIA.
Family Seincoide.
Genus Cyelodus
Family Geckofide.

Genus Riynchocephalus .

Family Chameleonide.
Genus Chamealeo .
Family Jgwanide.
Genus Jguana .
Draco

Gramualophorus .

Tstinrus
Family Faranide.
Genus Faranus
Order CROCODILIA. .
Genus Gavialis
Crocodilus
Alligator
Order CHELONIA.
F:ll]li]}" Merrisa.
Genus Chelone

Nao. of

Preparations,
G02—G2Y
G30—632
633—637
Gas

51
GA0—G43
G44—0645
G46
647—0649
G50—65H2
653

Gh4
655—0G61
G62—663
GG4—AG0G5
6G6—6T2
G673
674—675
G76—677
G78—0681

652—709

T10—759
T60—T768
769—921



xiil

Family Fluviatilia.
Genus Trionge .
Chelys
Hydraspis
Finys
Cinosternon
Cistudo .
Family Terrestria.
Genus Tesfudo .

Development of Carapace and Plastron .

Class AVES.

Characteristics of the Skeleton and Osseous Texture .

Order NATATORES.
Family Pinwipennate.
Genus Adplenodyfes .
Alca .
Fraterewla .
Family Colymbide.
Genus Ufria .
Colyuibus
Family Tbtipalnate.
Genus Pelecanus
Phelacrocoraz |

Sula .
Family Procellariiae.
Genus Diomedea
Procellaria .
Puffinus .
Family Laride.
Genus Larus

Na. of

I’n'panlliunx.

0224549

OG0

|

962—991

992—093
D94—1010

1011-—1096
1097—1100

1101—1117

1115—1145
1146G—1160
1161—1163

1164
1165—1166
1167—1179
1150—1183
[ 184—1188

1189—1219
1220—1223
1224

1225—1236



Family Steruide.

Xiv

Genus Sterna

Family Zamellirostres.

Genus

Cygnus .
Anser
Cercopsis
Anas .
Mergus .

Family Lobipalmate.

Genus Podiceps

Order GRALLATORES.

Genus Phanicoplerus |

Brachypteryr .

Tribonyz
Fulica
Gallinula
Rallus
Palamedea .
Parra

Tribe Longirostres.
Genus Advoceffs .

Himantopus
Seolopax
Numenins
This .
Machetes
Limose .
Tringa .

Tribe Cwftrirostres.

Genus

Platalea
Tantalus
Crconia .
Argala .

No. of
Preparations.

1237—1240

1241—1259
1260—1261

1262
1263—1271
1272—1276

1277

1275—1279
1280
1281
1282—1283
1284—12856
1286
1287
1288

1289
1290—1291
1292
1293—1294
1295
1296
1297—1298
1299—1300

1301—1302

1503
1304—1305
1306—1309



Genus

Xy

Mycteria
Cancroma
Ardes
(Frus .
Psophia .

Tribe Pressivosfies.

Genus

Order CURSORES.

Crenus

Order RASORES.

Genus

Hematopus .
Charadrivs .

s |

Apleryx .
Casuarius
Droweius
Rhea

Struthio .

Crax .
Peaelope
Pavo
Meleagris
Numide .
Gallns

Phasianus .

Tetrao
Bonasie
Perdiz .
LPlerocles
Hemipodins

Family Columbidee.
Genus Lophyris

Phaps
Colwinb

Na. of
Preparations.
1310
1311—1312
1315—1318
1319 —1342
1343
1344—13406
1347
1348—1354
1355

1356—1357
1355—1360

1361
1362—139s

1399—1401
1402—1403
1404—1405
1406—1408
1409—1411
1412—1414
1415
1416—1418
1419
1420
1421—1422
1423

1424—1426
1427
1428—1435



Order SCANSORES.

Genus

Order PASSERES.
Tribe Syudactyli.
(Genus

xvi

Muaerocercus
Plyctoloplis
Fiacielis .

Nestor

Calyplorhyncls

Platycercus .
Polyteles
Lathainus
Fuphema
Trichoglossus
Psittacus
Lewphastos
Corythaiz
Picus
Cucnlus .

Aleedo
Eurystomus .
loracias
Buceros .
Unupa

Tribe Heterodactyl:.

(enus

Tribe Canfores.
Genus

Cypselus .
Trochilus
Caprinulgus
Agotheles .

Hirundo .
Dasyornis
Orthonyx
Sitella

No. of
Preparations.

1436—14:39
1440—1441
1442
1443
1444—1448
1449
1450
1451
1452
1453
1454—1458
1459—1466
1467
1468—1475
1476—1477

1478—1482

1483
1484—1485
1486—1513
1514—1516

1517—15618
1519—1523
1524—1525
1526—1528

1529—1530
1531
1532
1533



xvii

Genus Ihewwm .

Certhia .
Sitta .

Tribe Conirosires.

Genus Sturans

Zunthorniz
Strepera
Aunlhockara
Cracticns
Corvus .

Coceothransios

Loxia
Linarin .
Cerefweliz

fﬁrryiﬁf .

f’e’r:f!ropﬁn.u er .

Einberiza
Parus
Alavda .
Pardalolis .
Regulus .
Curricea .
Aecenfor
Motacilla
Pelroica
Malurus
Avanthiza
friofes .
Eulabes
Meliphaga .
Cinclosoma
Trurdws

Mo, af

Preparations.
1554
1535
1536

1537—1540
1541
1542
1543
1544—1545
1546—1555
153506—1560
1561—1564
1565
1566—1570
15671—1572
1573
1574
1575
1576—1577
1578
1579
1580
15581
1582—1583
1554
1555
1556
1587
1555
1559
1590—1 5491
1592—1594

"




XVl

Genus Tyrannus

Order ACCIPITRES.

Tribe Nocturae.

Genus

Trbe Diwrnee.

Genus

Muscivapa .
Rhipidura .
Craclicus

Fanga

Bubo .
Athene
Mus .
Syrutum .
Sirie.

Pandion.
Haliastier
Helioetus
Aguila
Falco
Astur
leracidea
Nisus
Huten
Elanns .
Circns
Milvws . .
(rypogeranus
Percnopterus
(rypacfus
Cathartes
Fuedfer

Sarcoramphus

WNo. of

Preparations.
1595
1596
1597
1595
1599—1600
1601—1602
1603
1G04
L605—1606
1607—1621
1622—1623
1624
1625—1627
1628—1632
1633—1637
1638
1639
1640—16G45
1646—1648
1649

1650—1651
1652—1670
1671—1672

1673

1674
1675—1676
1677—1679
1680—1697



XX

Class MAMMALIA.

Subclass IMPLACENTALIA.

Order MONOTREMATA.
Genus Ornithorkynchvs

Fefiidna .
Order MARSUPIALIA.
T'ribe Poephaga.
Genus Waeropes
Hypsiprynnus
Tribe Rbizophaga.
Genus Phascoloimnys
Tribe Carpophaga.
Genus Phascolarefos
Pelawrus
Phalangista
Tribe Enlomophaga.
Genus Didelphys
Perameles .
Myrmecobins
Tribe Sarcophaga.
Genus Phascogale .
Dasyurus
Thylavinus

Subclass PLACENTALIA.

Division LEIENCEPHALA.
Order RODENTIA.
Family Leporide.

Genus Lepns

No. of
Preparations.
1G98 —1703
1704—1723

1724—1776
1777—1791

1792—1843

1844—1548
1849—1850
18561—1866

1867 —1872
1878—1381
18821883

1854— 18586
1887—1902
1903—1913

1914—1971

g2



XX

Family Cawiide.
Genns Dofickotis
Hydrocherns
{(enia
{Chinchilla .
Lagostoius .
Clenomys
Lagolis .
Family Myopotamide.
Genus Wyopolamus
Dasyprocta .

Family Hystricide.
Genus Hystriv .
Frithizon
Athernra
Family Casforide.
Genus Clesfor
Fiber
Areivola
Family Muride.
Genns Wes . .
Hapalolis
Hydromys
Family Spalacide.

Genus Bathyergus

Family Helaumide.
Genus Helamys

Famly Jerboide.
Genus Dipus

Mo, of
Freparations.

1972
1973—2000
2001—2007

2008

2009—2011
2012—2015
2016—2038

2039—2045
2046—2074

20756—2113
2114—2135
2136—2156

2157—2204
2205—2207
2208—2222

2223—2241

2242
22432245
2240—2251

2262

2253



xxl

Family Arefomyide.
Genus Arelomys
Spermophilus

Family Seiuride.
Genus Plevomys
Seiurws |

Order BRUTA.

Genus Dasypus
Oryeleropis
Meseis

Myrinecophaga

Bradypus
Cholwpus

Order INSECTIVORA.
Family Erinaceide.
Genus Erinacens .
(Fymniras
Family Soricide.
Genus Amphisorex
Hydrosorex
_lf_yqlp'ﬂfra

Family Talpide.

Genus Chrysochloris .

Talpa
Order CHEIROPTERA.

Family fasecfivora.
Genus Fespertilio |
Family Frugivora.

Genus Pleropus

N, of
Preparations.

2254—2260
2261—2262

2263
2264—2289

2200—2335
2336—2362
2363—2304
23065—23606
2367—2386

2387

2385—2396
2397

2398
2399
2400

2401
2402—2415

24106

2417—2432



xX11
Division MUTICA.
Order CETACEA.
Family Paleuwide.
Genus Falena .
Balenopiera
Family Physeferidee.
Genus Physeter
Family Delphinide.
Genus Hyperoodon
Platawista .
Delphinus
Delphinapleres
Phocana
Monodon
Order SIRENIA.
Genus fHalicore
Manatus

Division UNGULATA.
Order PROBOSCIDIA.
Genus Elephas.

Osteology of K. asiatices .

Tusks of ditto

Structure of molar teeth of ditto
Sueeession of molar teeth of ditto
Miscellaneons molar teeth of ditto

Elephas africanus .

Order PERISSODACTYLA.
Genus Tapirus
Rlinoceros .
Hyrax .
Fauws

« Mo. of
Preparationg.

2433—2443
2444—2446

2447—2478

2479—2450
24581 —2482
2483—2504
2505—2508
2509—2520
2521—2542

2543—2646
20647—20653

2654—2744
2745—2769
2770—2791
27932827
2525—2844
2845—2865

2566—2932
2033—3001
A092—3132
3133—3247



xxiil

Order ARTIODACTYLA.,
Eubqrder NON-RUMINANTIA.
Family Swidee.
Genus Sus .
Phacochaers

Dicotyles
Hippopotamus .

Suborder RUMINANTIA.

Family Camelide.

Genug Cameles |

Awchenia

Family Moschide.
Genus Moschus
Tragulus

Family Cervide.
Genus Alees

Cervus
Camelopardalis

Family Antilopide.

Genus Fazella .
Cervicapra .
Aeronofes
Cephalophus
Oryze .
Aigoeeros
Lyroceros
Strepsiceros
Dicranoceros

Tetraceros |

Moy of
Preparations.

3245—3352
3354—3479
3350—3403
3404 —3444

3445—38451
3482—3489

3490—3493
3494—3502

3504—3511
3512—3616
3617—3647

3648—3661
3662—3673
3674—3678
3679—30655
3686—30695
3696—3697
J698—3699
3700—3712
3713—3714
3715—43720
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Genus Raphiceros |
Porfar .
Rupicapra .

Nemorvhedues .

Keias
Capra
()iis
Caloblepas .
Family Hovide.

Genus Ovidos .
Bison
Hos . .
Brbalus

Division UNGUICULATA.
Order CARNIVORA.
Family Phocide.
Genus richecas
Clyslophora .
Stemmatopus
Stenorhynchus .
Pelagins
Halicherus
Phova
Arclocephalus .
MHaivia .
Family Urside.
Genus Orsus
Family Procyonida.
Genus Procyon
Naswa

Cereoleptes

No. of
Preparations.

3721—3723

3724
3725—3729
3730—3733
3734—3735
3736—3750
3761—3507
3508—3512

3813—3817
3815—3824
3825—3844
3845—3559

3860—3919
3020—3934
3935—3936
3937—3941

3042
3943—3960
3961—3963
3964—3965
3966—3978

3079—4050

4051—4063
4064—4054
4085—4090
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Family Melide.

Genus Meles

Family Mustelide.

Genus MWydaus .
Ratelus .
Taira
(7l
Mustela .
Pulorins
Mephitis
Lutra

Family Fiverride.
Genus Fiverra .

Paradozurus
Mangusta .
Ryzena .

Family Canide.

Genus Canis
Family Hyenide.

Genus Hyena .

Family Felide.
Genus Felis

Order QUADRUMANA.
Section STREPSIRIINA.

Genus Galeopithecus .

Lichanotus .
Stenops .
Lewmur

Ma. of
Preparations.

4091—4110

4111
4112—4131
4132
4133—4151
4152—4187
4188—4231
4232
4233—4263

4264—4284
4285—4305
4306—4325
4326—4327

4328 —4445

4446—4474

4475—4617

4618—4630
4631
46G32—4634
4635—4662
d
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Section PLATYRHINA.

Genus Hapale .
Callithriz
Cedes
Ateles
Miycetes .

Section CATARININA.

Genus Papio
Cynocephalus
Macacws

Semnopithecus .

Cercopithecus
Hylobates
Pitheews .

Troglodytes .
Order BIMANA.

(enus flome.

MerLaxiax (dark-brown or black) Varierizs.

Australian race .
Papuan race .
African Negro races

Xantaiax (yellow, olive and red) Varieries.

Polynesian race .
American races .

Esquimanx and Greenlanders

Asiatic races
Egyptian race
Guanche race

Levcanian (white and light olive) Varietizs.

European races .

s
4663—4665
4666—4669
4670—4686
4687 —4T717

4718
4719—4746
4747 —4825
4826—5003
5004—5008
5009—5025
5026—56049
5050—5081
5082—5183
5184—5345
5346—5356
535657—b385
5386—5402
5403—~5441
D442—5483

5484—5563
5564—5567
55H68

5569—5754



LV

Sections of skulls of different races .

Texture of the bones i B
Osteogeny and growth of the skeleton .
Dental system, its changes and development .

Relations of the skeleton to the vertebrate Archetype

Modifications of the skull dependent upon old age
Skulls showing unusual peculiarities
Varieties of the skeleton in stature

No, of
Preparations,
5766—5765
5766—5H813
6814—5832
5833—5L876
5877—5885
H8B6—5890
5891—5904
59056—5906
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Avsirarry, The Lords of the. Nos. 3861, 3862, 3863, 3874, 3875, 3015, 3085, 4014,
41449, 4141,

Axpri, Joseph, Esq. No. 442,

Avwip, Robert, Esq. No, 5487,

Banivaron, J., Esq. Nos. 2439, 3339.

Baxgs, Sir Joseph, Bart., P.R.8. Nos. 72, 73, 1018, 1020, 1411, 1497, 2210, 2221, 2237,
2036, 2064, 3421, 3422, 3491,

Beavrorr, Admiral, C.B., P.R.S. Nos. 3697, 3068, 3970, 3071, 4363.

Bercuer, Captain Sir Edward, C.B., R.N. Nos, 5368, 5408, 5496 to 5530 inclusive.

Bevrour, Okey, Esq. No. 2471.

Berr, Jacob, Esq., M.P. No. 1740

Bexnerr, Frederick D)., Esq.,, F.L.8. Nos. 245, 246, 439, 644, 2450, 2452, 2453, 2454,
2455, 2476, 2477, 2519,

Bexserr, George, Esq, F.L.S. Nos. 280, 297, 208, 200, 367, 384, 386, 636, 1482, 1698,
1741, 1782, 1789, 1790, 2438, 2478, 4617, 5032 to 5049 inclusive, 5306, 5307, 5399,
5400, 5401, 5402, 5486, 5760,

Beresrorp, Admiral Sir Thomas. No. 5392,

Bickerstern, Henry, Esq. Wos. 5357, 5358.

Bicerow, Dr.  Nos. 369, 370, 562.

Brackwoon, Captain, R.N. Nos. 5185 to 5284 inclusive, 5355, 5356.

* The numbers of the specimens follow the names of the Donors by whom they were presented.
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Brook, Sir James, Rajah of Sarawak. Nos. 5054, 5055,

Bremax, De. No. 3848,
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Buii, Thomas, Esq. No. 2403,
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1285, 1286, 1338, 1400, 3516, 3518, 3524, 3528, 3531.

Burcnery, William, Esq., F.L.S.  Nos, 2059, 2060, 2066, 2068,
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4191, 4194, 4195, 4215, 4216, 4231, 4232, 4238, 4241, 4332, 4305, 4611, 4612,
4667, 4675, 5000, 5010, 5013, 5363,



xxxl

ConGo Exrepition. Nos. 1509 to 1513 inclusive.
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BONES or e VERTEBRATA, accorpixe

CUVIER. GEOFFROY.
| Nas Nitmes., Nos., Numes. Nearmes,
| 1. |Basipecipital ...| 5, |Basilaive (in perch® and crocodile®); occipital inférieur (in cod Basisphénal and otosphénal (in fishes)™; sons-
and pythont)., occipital * sl basisphénnl @ (in crocodile); ooei-
| pital infirienr (in birds)®,
2. |Exoceipital ......| 10w fOveipital bl .o sne s e i sssnssns sn e s s nas se smmsamuans vo Ex-occipital ™ (in fishes) ; plur-oceipital ' and ex-
| hmi;_m‘;png?l‘-" {in erocodile); oceipital latéral (ind
| | s},
| 3. [Superoceipital...| 5. |Interpariétal, on oceipital supérieur (in perch®); interpariétal Interpariétal (in fishes); rupéal nnique' and fnter.
| llII-Lf]'ltt"{'m eod *); oecipital supéricar (in reptiles® and binds); Lm‘ii:.tt'l * (in erocodile); occipital supérieur (in]
' partie grande et minee de Poceipital (in mammals), irds)?t,
| 4. [Paroecipital ... 9. Oceipital externe (in pereh® and reptiles) ; occipital supérienr Sur-oceipital (in fshes)™; plur-occipital ™ and ex-
I (i cod *); apophyse mastoid (in wany mammals®), mlri'g?l‘” (in eroeodile); occipital latéral (i
1 8=,
| 5. |Basisphenoid ... 6. Sphéndide principal (in fishes) ; sphénoide unique (in reptile Hyposphénal (in fishes and erocodile); basilai
i mnd bards) ; apl?l?ndﬂle postérieur (in mammals), {1m bards)®,
| 6. |Alisphienoid......| 11, [Grasde aile ou sile temporale du sphenoide (n fishes, birds Ptéreal (in fishes)™®; prérupéal ® (in crocodile) ...
| and mammals); rocher (in reptiles ).
G, [Columedla ...... L [ I T 4 | oo ren-coeo e
7. |Parietal ...... ] | e e R e I’abr':ént:l (in fishes and eroeodile); interpariétal (in|
irds )21,
| 8, |Mastoid ......... 12, [Mastoidien (in fishes and reptiles); temporal (in binds and Ex-rupdal (in fishes); temporal™ *® (in crocodile);
! monetremmes ), pariétal (in hirds)®,
|9 Presphenoid ...| 6. [Sphénoide principal (in fishes) ; sphénoide unique (in mi;;ﬂ{:;’liy phénal (in fishes)™ ; entosphénal®™ (in eroco-|
; aml hivds®) 3 sphénoide antérienr (in mammals). 1.]‘1"1‘:.Ei ; o= basilaire anteéricur (in birds)®,
: 9. |Entosphenoid ...| ... [Sphénoide antérienr (in fishes) ..o s s Eotosplénal (in fishes)'? .. e,
10, |Orbitosphenoid..| 14. JAile orbitaire (in fishes, birds and mammals) ; aile temporaleIn ial (in fishes); ptéreal™ (in crocodile) ;
et une grande partie de Paile orbitaire (in erocodile?). rocher (in binds)® ; pl. 27. fig. 2. p.
| 11, |Frontal 1. |[Frontal principal (in fishes and reptiles); frontal ou frontal Fromtal (in fishes and birds); frontal unigque (in
| unique (10 birds and mammals). erocodile]).
12, |Pastfrontal ......| 4, [Frontal postérienr (in fishes and reptiles); borde externe ou[Tempaoral (in fishes)™; jugal™*® (in crocodile)...
| pesténenr de Poareade sourciliére du frontal (in mammals).
P | T T e B [ | EE e SR R e e R e Rhinosphénal (in fishes)'™; hénsséal (partly, in|
erocodile) 3 vomer (in bards)*,
14. |Prefrontal ...... 2, [Frontal antérieur (in fishes, tailed batrachians and crocodiles) ;| Lacrymal (in fishes)™; cthmophysal (in erocodile);
o8 en eeinture (in tail-less batrachians®) ; eornets infércurs]  nasal cthmoidal (in binds)®,
(i ophidinng | ; ethmoide (in birds and mammals).
15. [Nasal .ovicomnnems 3. |[Ethmoide (in fishes) ; frontal antérienr (in tail-less batra-|Nasal (in fishes' and crocodile); nasal maxillaire|
chians) ; nasal (in ophidians, saurians, birds and mammals),)  (in bards),
16. |Petrosal ......... 13, Rocher (in fishes, binds and mammals)  ......oo.... wnseess|I0=TUN I:ﬂ"iin fishes)* ; post-rupéal (in part, in ero-
obdile) .
16, |Qtosteal woavinnifonss. DO Emel e b i ITOMCILLE:  uiv . o ximmimi s i s mma s w5 A AR RN A8 € R R K
| 17. [Sclevotal ..oevund]iinnes |Pitces cartilagineuses ou ossenses de I selérolique oo e e s snnass s
[ 12, [Ethmoturbinal ..| 15, Partie eranienne de Péthmoide (in birds); cornets supérienres Ethmosphéual (in erocodile)™; rhinosphénal ™ ...
| et eellules ethmoidales (in mammals). )
{ 19, [Turbinal .........| 200 Nasal (in fishes); cornet inféricur (in mammals) ..o Etlmophysal (in fishes)"®; rhinosphénal (in ero-
| candile )=,
| 20, [Polatine .........| 22, %Pu.]atin ..................................................................... |hhmlluﬁil; ﬂ;ﬂ:u and erocodile) ; palatin antérieun
(in birds)a,
21. [Maxillary.........| 18, |Maoxillaire BUPETIENE woxcesunsansssnnsnnssenssunsues ransa rasssnssnanmann Addental (in fishes™ and evocodile)™; maxillai
supdricur (in binds)®. : e
22, [Premaxillary ...| 17. [Intermaxilloire™ .......ccooeenninnns oo/ Adansal (in fishes and erocodile)™ ; inter-maxil
i {in birds @ 2,
23, :]‘lutclp‘tcg’guill... 25, [Ptérygoidien interne (in fishes®) e Herissial (in fshes) . tarasnnnsnearnanane
2. |Prerygoid ... 24, Transverse (in fishes?); ptérygoidien (in batrachians snd saus Adgustal (in fishes)'™ ; hérisséal (in erocodile) ; pa-
rians®) 3 prévygoidien mterne (in ophidians®), Intin postéricur (in birds)='.
25, |Eetopterygoid...| L |[Transverse (in ophidians?, £ in lizards®, o in erocodiles®) ......JAdgustal (in eroeodile)™ .o
26, [Malar .ooieinens g. Wugal (in lizands®, ¢ in erocodiles®, £, &e. in mammals®).  CuvierAdorbital (in erocodile)™ ; pidee antérieure de 'os
[ | I meludes the squamosal with the J“Fﬂ] in hirds®. Jugal (in bards )=, 2
(27, |Squamesal ...... . Temporal, ou partie éenilleuse (in lzards®, p in crocodiles, Cotyléal (in crocodile)™; pitee postéricare de 1'os)

CATALOGUE.

e, &c. in mammals) ; jugal (in birds and monotremes®).

1|
!

jugal (in birds)

4, ¥, These and following small numerals refer to the notes at

pp- xlii. and xliii.



XAXIX

to THEIR SPECIAL IHOMOLOGIES.

HALLMANN %, MECKEL®* —WAGNERY, i AGASEIE®, | SOEMMERRING =, |
Noamesg, Names. [ Names | Numres, Nos,
Corpus 0ssis 0CCIPitis... .- avo ceeess [HinterhouptbeinkSrper -« voeeraesern. Basilaive .oooooioveecininnnees {Pars prior sive hosilaris partis ocei-| 1.
| pitalis ossis spheno-oeeipitalis,
Oeceipitale lnternle .....................:Gnlelnltthoil, oider Seitlichen untern|Qeeipital latéral ............ IPan lateralis sive condyloidea, &el o
Hinterhaupthein, |
Squama oceipitalis «-cverserssrerssress [Hinterhauptschuppe ooovomeevnanean|Interpariétal ooveenennn Pars oceipitalis stricte sie dicta, e 3.
Fﬂs mastoidewmn(e), processus mastoi- Scithchen obern Hinterhauptbein...|Oceipital externe  .o...... Eminentia aspera musenlum rectidm 4.
deus (&) lateralem excipiens, &e. |
Sphenoideum basilare and processus Keilbeinkorper ...oovveeeeisese s Sphéneide principal ......|Basis sive corpus partis sphenoidalis 5.
aseendens piscium, wssis spheno-occipitalis,
Petrosum (in fishes and mptilﬁ.'-s]':IFulur:nhL‘iu" (in fishes and reptiles);/Grande aile du sphénoide (Aln medin sive major partis sphe- 6.
ala. magna sphenoidei (in birds)  grosse Keilbeintliigel (in birds and noddalis, &e.
and mammals), mammals ), |
Gt:rﬁuneilu ------------------------------ irosser Reilbemfliigel (in hzards). ..o v i cci civinemeafeen svn nevniais T PR PP T PP PP ‘_i '1
Parvetaler i s e e e rainuianas Beheitelbell .ooosienienicinsemnann e | o e (s bregmatis sive panetale ... i
Squama temporis .-u.voceeee s Tt e ™. i e voo| Ecalle du temporal ...... Processus mastoideus ossis tempons 5.
|Sphenoidenm basilare  .vovve o, Reilbeinkirper ....oocccimmmmmmnn. Sphénoide principal ...... Pars prior sive rostrum basis partis] L
sphenoidalis ossis spheno-eeeipitalis
Oz innominatum (in perch); alaVordere oder Kleiner Keilbeinfligel] Ethmoilde erfinien ..ooeeee.foe e s s ifd
parva sphenoided (in carp). {in fishes).
Ala magun sphenoidei (in fishes and Grosse Keilbeinfligel® .., wanfAile Orbitaine .o.oeeroesees.[din m{ﬂmnur sive minor partis sphe-| 10,
reptiles) ; ala parva (in birds and T £,
mammals).
Fromtale .eoccissessasesssassssnnsssnsnss s SHMBEIM s carnnsnnersanasnsssansnannan o= [FRODEA] prinipal.......oc... LTS 7,0 R — |l
Frontale posteriug .................c... | Schlafbeinschuppe, oder vordere do.|Frontal postérienr ......... Apophysis orbitaria externa. ...... see| 12,
‘rrOIII.ﬁr ------------------------------------ Fﬂ“mc‘h.r FAmEARA LS EAmrm g FE SRR e \Iﬂmel ........................ “'rmllm.'rHr+r"r+-+---|---“4---"----------“- !3-
Frontale anterms' (in fishes and(Seitlichen Riechbeine.......ccone oo Frontal antériear ... Pars medin ossis ethmoidel ... 14.
saurians); mthmoideum (in batra-
chians and birds),
| Fthmoidenm? {in fishes); frontale Rn'ul.'l.']:l'l'.u:i.ukﬁ:l'pf:rm Tt e PEr ] | ol - B P Ly L T 15.
anterius (in batrachians); nasale
{in saurians, birds and mam-
mals]. : . e i
|05 innominatum (in fishes): petro-Felsenbein (in fishes, Oken; motRocher rudimentaire ...... Pars petrosa partis pyramidalis ossis| 16,
sum (in birds and mammals). Wagner®). tem poris.
Ossicula anditlis .. oo innmnisnsses Prukenknorhen o .o ameanse ) ssusee s aaas cuos P e Ossiculn AHELS onenen ersenmaniasnnes 16,
srimmsmarsssnnnrarnseasnmnnssenenarnseneneans | DOCHENschuppen der Sclerotien ... % .. niniss ., o [Tunica selerotica opaca ocnli.. .' 17.
Oissa turbinata supenion  ...-..i..... Obere Hlmhelwuml Labyrinth des...... wesss Partes laterales, sen eellula et con-| 18.
Sichbeins. chme ethmoade,
Nosale (in fishes) ..ccocneesncconncns: Nasenbein (in fishes); untere Muos- Cartilage mobile du nez .. |[Os aEwmgi.uuum sive turbinatum in-) 19,
. cheln (in mammals). feriuns.
Palatinnmm -.eeeveevasansssmsansses e meoGRNMERDET  oovonerennnanenns o | PALALT c e v e a e [O8 PAIBEL <o mmns ar s sn e 20,
Maxilla SUPEHOL v veeeavasanses e Oberkieferhein  ccovneveescrenescnnns o Maxillaire T i T Maxilla SUPEFIOF iiarnnssssmmsssnrases 21.
Intermaxillare......coocueee e connana [ Bwischen kieferbein e e e vene s e oo | Intermaxillnire® ......oeenn| 1’:1:-3 incisiva maxille superions ... 2.
Pterygoudewm mternum............... Ausserer Flingelfortsatz, W. (infishes) | Prerygoidien interne ...... T T P e R TErer 23.
Prerygoideum externum (in fishes) ;| Innerer Hugulfartmtz.\‘- (infishes)  TrANSVErSe overvrensesnnrens Lamina externa ale inferioris sive| 24,
pterygoidenm  (in other wverte-] Untere Keilbeinfliigel® (in other] | ||pmr¢s:-chs |:tl_ng.r,\11:|:|.¢1 pﬁrlm aphie-
}:ru.t,eu_] vertebrates), noiilalis ossis spheno-oceipitalis, "
TTanEVETSUML  woveevsmenses . Ausserer Fliigelfortzatz (in Y1‘)!1]&:1.3. .............................................................................. | 25.
Lygomaticum .. «++tJochbein (in reptiles, birdsand mam-}.........ocoooiiiiininiann. Oz jugale seu male  .ooeeoeeiinnaians 2.
malz].
Qutdrm-jugale :muiqb rato-maxil-[Hintere Schlifbeinschuppe (i repel....oomemenn.. semicmitasaecat Pars squanosa ossis WmPOrs  wee. i
lare (in reptiles and hirds); squama) tiles) ; Schethenformigestiick
temporalis (in mammals®), Schlafbeins (in mammals).

Vi



xl

BONES or mie VERTEBRATA,

ACCORDING TO

apophyse ou tubercule coracoide (in mammals).

CATALOGUE. CUVIER. GEOFFROY.
Nos Names. Nos, Names, Noames,
285, [Tympanie ... k. |Le caisse (in ophidians and o in erocodiles) ; r os tympanique Enostéal (in crocodile)®; tympano-styloide (in
(i lizarels ) o cnrre (i birds'' ); caisse, on partie tympanique;  birds),
du temporal (in mammals).

23q [Epitympauic ...[ 23, Temporal (in fishes®) ; tympanique (in batrachians) .......... Serrinl (i BANEs) . ..cooessesssnsssssssnensamnnssmmsnnnn

285 Mesotympanic...| 31, [Symplectique (in fishes?) .o Uru-serrifl (in f50es)een e coreecnmnanansan

e [Pretympanic ... ;’}', I';l. mpanal (in fishes™ ! ... Epicotyléal (im fishes)

2 [Hypotympanic .| 26, [Jigal (in fishes® and BALTRERIAIE) .. uees esveeneresresersseson ...!Hl;;mmﬂﬁal (in ﬁuth

29, |Mundible.........| ... |Michoire inféricure ¢in birds and mlmmala} S e e i

2W, lArticulor ...oeee. b T R e L ‘mhma.ll&l {ln ﬁulrﬁ] : nl.hnqn'"ul {ln Emmdlll:}”

S, Surangular ... | f. |Burangulaire (in lizards, £ in crocodiles™ ..., Subjugal (in erocodile]? ...

3. Angular .........| 36. |ADGUIRINE icsrsnsiinncessesecssaissnsesnnssnnnnnns ansmmnnnnbssannnannss Subeotylénl (in fishes); suhh:nu-uml (in erocodile) ¥

17 Splenial wewiens) 37, [Opereulnive (in repiles)... <o Bubwomeral (in fishes); sulllmr}mni{mmemhlu}

A2, Coronoid .. J e O um]:uln:um,ntmrc (m lizards, 2 in crocodiles®) ... o "imh pébral {in crocodile) ™.

.'i.'i. IIIE‘utnn eanrerecs| oF. |Dentaine . e L S e ental (in fishes and rmud:le]'“ "‘

4. Prenpen:ulnr v 30, l"ré-l.qmrcule ......... A o+ T}'mpnm]“

A4, D reular oo a3, T LTSy e o e e R T R Stapifal™ coieecnrnnannnerananan B an s e SRR

6. :5IE;H:I|>L“'I'{'II.|.,IH' PR B EME-DIMII!E ........................................................... lm'gl"‘ Ak At m o e A M o

7. [Interopercular...| 33, (Inter-operoule. ... e s s amna s anas Malléal™.. =

a8, [Stylohyal......... 20, | Daselet stylonde O styloidien (in lizards * Styl-lival {ll’l ﬁ:ﬂhﬂ -nnl nmmmnllj” PRt

(in fishes?) ; and mammals).
hranche suspen-
39, [Epibyal ........ 37, Grande pidee la- :rt:?r’i.:uurzm:ﬁ Seeonde pideedela corne Hyposternal (in fishes]; cerato-hyal (in mammals
# - (&} # = - - =
| | térale (m Yoz hyoide (in antérenre (o ligards
| fishes); L et aml mammals) 3 petit
| g appendice a:-u'uhagmeux
glﬁndtha1itt P erdeodil es 5.
40. (Ceratohyal ...... S8, Grande piteela- | 500 PN AR | Premicre pitee de laHyo-sternal (in fishes); glosso-hyal (in hirds);
térale (in {30005 D corne anterieure (in li-  apo-hyal (in mammals)?.
fishes) ; RAROB zards® and mammals) ;
CcOFne  antérienre  (in
J I fm{-:'n]llux]
41. [Basihyal ..coo..e 1, | Petites picees latérales (in fishes”) ; premicre picee impaire de ipo—udyﬂ-\ and ecrato-hyal (in fishes) ; basi-hyal (in
40, | Pos hyoide (in siren®) ; pitcee impaire de U'os hyoide (in other il mammals)*=.
batrachinns®) ; corps de U'os hyoide (in saurians and some
chelonians, in birds and mamma!u}l : .
42, |Glossohyal ...... 41, |Os lingual (in fishes and birds®); cartilage qui soutient la langue Glosso-hyal (in fishes and some birds) ; coto-lyal
| {in batrachians®) ; os 'Fﬂl'll.cl.lllti’lll.- la langue (in ¢helnnwm"] 1}1"'5 l.ll‘D-'!_\'EI (in mammals) =, i 2

43. [Urobyal ......... 42, [Quene de 'os hyoide (in fishes® and binds) ; seconde piéee im- Episternal (in fishes) ; weo-hyal (in birds)=........,

| paire de Pos hyoide (in siren®), :

44. |Branchiostegal .| 43. |[Ravon b]'nnl:];u:ml‘,(gm.] ................................................... Cites sternales (in fishes)™ .o rinieresnnnen

53, |
45. |Basibranchial 54, | }{_,Im?‘ne AT iaIFe A O88e o8 e i ravs e s ersssnanrenannen ik é}]a.ai-lwll and uro=hyal (in fishes)™ ..o,
5.

46. Hypobeanehinl | 57, [Pitce interne de partie inférieure del'arcean hranchiale (in fishes); Thyréal and arythenéal (in fishes)™; nl.l -hyal and|
(1n fishes) 3 heanche latérale and corne P-lrstttnn-urt" de 'os hyoide (in ﬁmﬂ"'}“' [in hﬂ'dH-J'J- glosso-hyal (in mam-
Tll:l.ruh:ml (in batrachians); la dewnxiéme pore de cornes (in lizards}; grande mals)=.
other  verte- corne and corne moyenue (in some chelonians) ; eorme anté-
brates®). riewre (in birds®); comne postérienre (in mammals).

47. 1.U|:mtubmunhial J| 58, Pitce externe de la partie inférenre de 'arecau branchiale, and|Pluréal inférieure and ericéal (in fishes)®............

' | us pharyngien in ;L irienr (in fishes). :

4%, |Epibranchial ...| 61, | Parie SUPHTICIE 1||.:' Pareenn branchinle ... ceeeseevesssmnsensas Pluréal 5'-|'|3£l-'|¢"mn e e TP C e TP PP

49, |Pharyngo- G2, 0= plaryngien supérienr et PRI Al = s
branchial. T

50, [Suprascapula ...| 46, bumpulalm[mﬁs.hcn‘] lame cartilagineuse du bond spinal de Omiolibe® oo s s FEEEEE

I'omoplate (in urodeles and saunans); partie spinale de
Vomoplate (in anourans) ; un et méme deux petits o3 parti-
eulicrs dons le lignment Je Pomoplate (in chelonians®).

Al [Seapuln  oovennn| 47, | Senpulaire (in ﬁs-ﬂlt'ﬂ,'l. col de Vomoplate (in proteus) ; Pautre(Omoplate™ . ove e

partie, &, de 'omoplate (in anourans).

52, [Coracoid ...ceeen. 48, |Huméral (in fishes); os coracoidien (in reptiles and birds) ;Fureulaire (in fishes); coracoide (in reptiles, birds

and mammals)*.




neie SPECIAL HOMOLOGIES.

xh

(Continued.)

HALLMANN™ MECKEL® —WAGNER~. AGASSIE™, SOEMMERRING=, |
Nemes. Names, Names. | Names, | Neos.
1 i i : ifhel o sessewesosnsasassnssansens| LOming 0ssen ossis temporis e quil 28,
R LTl s e e Gell’tfngul.]kl::!.m} -] meatus nuditorins uxu.!mus uri?ur.
Os quadratum seu tympanicum (in Obere Gelenkbein™ oo Mastoitien «oooeeeeeeeeras ais

fishes).
symplecticnm (in fishes) ...
Prerveaidenm posterius (in fishes) ..
s quadrato-jugale (in fishes) ...
Maxilla inferior
(s articulare

........................

.| Hinteres do. do.  oeae
wonee| ImDETES do. P e
..| Rronenstiick des .

D5 dentale oemraviimresssisnns
Proeopereulum . seee e cnssssannses

O Pereilisim auseoosmssssnmmnmnennsneans

ubaperonlum
Interoperenlim «.ocevmuman
Processus styloidens ...

TP T T

EEEETE

es 3R EEESESE I BN RN T N

+

Zungen-hein ns (i fishes).

e hnatiick A Uiterkiefars ..cooess

.......................................

weere| fumgen=hogen.  Drittes, vorderstes

Dias vierte doppelte Spitenstiick des Mittlere Stiiek der Zungenbein......

PET T T N rT]
.............................................
.............................................

.............................................

«[Ohere Schlundknochen -ccoveeannnnd
o/ Oberste Knochen der

---------------------

venees|Unterste Knochen der Schultertheil.

Griffelfirmiges Stiick des Sehlifbeins
Seheibenformiges Stick des do ...
Unteres Gelenkbein™
Unterkiefer oo scnssmnmnmnnminas ans
Gelenkstiick des Unterkiefers
Acusseres Ausfillungstick des do...|

Vorkiemendeckelstick

...............

Figentlich Kiemendeckelstiick
Unterkicmendeckelstiick ...
Fwischenkiemendeckelstiick ...eeeoes
Kleine stiletférmige Knochen des
Fungenbein (in fishes) ; Ei'nfﬁ.'_l-
fortssitz  des  Schlufenbeins (o
mammals).
Fungen-hom, oder

weit klemer Homerpaar (in che-
| onians).

| Hintere mittlere Stiiek der Zungen-
Teim.
Kiemenhautstrahilen
Unpaare Knochen in der Mitel-
line, &e.

chians); hintern aiisseren ﬂunlﬁen-
heinhirner (in lizards) ;3 vorderes
Hamerpaar (in ehelonians) ; Seit-
enhorner (in birds); hintern Hoy-
ner (in mammals).
Stiick der Kiemenbogen

Schulterthe]
(in fishes). mj]

Obere Knochen desselb. oder Sehul-
terblatt (in fishes) ; Schulterblatt
(in other vertehrates).

Vordere Schliisselbein (in fishes) ;
Hintere Schliisselbein (in other
vertehrates).

:T)-m];mnn-mnlh":l e Eaanines

Zungenkerne (W) oo, |

i

veeeees| Hinteres  Homerpaar  (in batea-

Caisse, 0F 08 t,;."m|mui,....
(s carré, or os quadratim

EEEEE

T e R e S e T o
Furangulaing ..o,

Orpereulaire

Dentaire sacees

Apophyse stylofde du tem-

Lt .
Orperculaive ..ouunemss snsasas
Sous-opercule
Inter-opereule

Styleide de I'os hyoide ...

............

------------------

Rayon branchiostége ...
Cruene de 1oz hyaide

......

Pitee articulaire

............

Piice branchiale, et

Pharyngien inférieur.
Pl branchiale
Pharyngien supéricur

------------------

......
..........................................................

pyramidalis ossis temporis. I

ter et processum stiliformen,

0z linguale superius vel pisiforme. ..

|0 linguale mediom ... s

---------------------------------------------

.............................................

.............................................

............................................

_mlmla ._1__.........,,_,...,..u........!-51.
|

Processus cotacOidens voeceremenes)

Stilus sive provessus stiliformis partis) 35,

Ligamentum os linguale superius ine) 339

4.

| 52,

41.




xlii

BONES or tae VERTEBRATA, AccorRpixG To

| |CATALOGUE.
)

CUVIER.

GEOFFROY,

Nos. Names,
52", |EpIsternnm «e-«

el
53. (Humerus .........

54 IUIDB i ewnns avsinnns
|

-=.IEll.. i-Rﬂ]Ilu smsemrEEEEEE

il

SLErmum c.e.y....

il. |Xiphoid .........

74, \Suborbitals ......

Lacrymal. ........
Lahial ....c.......

id.
74,

5!; Ea.rlml FECTTTLLEEE ';4'.
57. |Metacarpall, | 65.
| [ phadanx=, (in other vertelbrates).
58, (Clavicle .vvevven| 49,
o).
59, | Mannbrinm ... B

mamEay

BamEE

14,
19.

ssaman

. |Radial (in fishez); enbitus (in veptiles, birds and mammals)...

Nomes,

Pitee antérieure du sternum (in batrachians®) ; os allongé et
os en fléche du sternum (in lizards"); o8 impaire du plastron
(in chelonians*®) ; piéce osseux do sternum plate, allongde,
#e. (in crocediles™) ; oz impaire auquel appartient la créte
(in birds); o8 i ln forme d'un T (in monotremes ).

(Trowsitme os de Vavant bras qui porte la nageoire peetorale®

(in fishes); humérus (in reptiles, birds and mammals).

Cuhital (in fishes) ; radius (in reptiles, birds and mammals) ...
08 e CRIPE  wxrsiasosnsnnnrsrannnssnnnnsanamen nsannmesns hannansanns

Ravons de la peetorale (in fishes); métacarpiens and phalanges

Oz cornegidien® (in fishes) ; acromion de I’umtht: (in chelo-
mians®) ; elavicule (in other reptiles, binds and mammals).

Cartilage rhomboidal (in sanrians®) ; denxiéme os do sternum
(in monotremes*) ; premier os du sternum (in other mam-
mals ).

Cartilage en languette (in erocodiles™); pidces impairs do
sternum (in monotremes*) ; pitees intermédinires du ster-
num (o other mammals® ),

Cartilage xy!bhuulu. (i batrachians*) ; os

miammals®).

xyphoide (in most

2. ([Hmm sceessennenfonnendDs des les {in reptiles™); 1os iléon (in birds and mammals®).|,
ff. |lschium .. conese(lEebiion oieens Na8 G e e e
H-I. I'III.IEE DRI T, [ Pllbiﬂ ..................... SEiEs e e BEE s p e
G, [Femur «viveen ven.voo|Fémur, os de ln cuisse ...
Gﬁl 'rrlhia LR LR LR L LE LR LR LR T LR L L]
G, [Patella... - fehddas
67. [Fibulh vvsveveveess] e |Péroné; Tros mulléolien tm rum::mnt.s]“
67" |Fabella,.. L bo B e e R S = e R i R LG L L
o T R B i T T e L T el e L e
69. Metatarsal, pha-|...... Rayons de la ventrale (in fishes); metatarsiens and plalanges
. (in other vertehrates).
7l. ‘Su]:emrtﬁt.{l. e FEE oy T ) - T P e e B e ot e R e
72, |Supratemporal...| 21, [Sur-temporal® (in fishes) ....

EEoug-orbitaire® {(in Fabes] o iasicassansssnasannsssnannnssen snsns snnanss

Lacrymal ; frontal antérieur (in ophidiang) covoe ..

Names,

Furculaire (in reptiles and monotremes); ento-
sternel (in chelonians and birds)*.

Humérus (in reptiles, birds and mammals)® ...,

Radial?™ {in fishes); eubitus (in reptiles, bird
amil mammals),

Humdérus® (in fishes); radius (in reptiles, hirds a
manmmals).

Radinz and eubitus™ (in some fishes) ; os da
(in reptiles, birds and mammals).

Garpe and phalanges™ (in some fishes); os do

;]'-c- and phalanges (in reptiles, birds an
mamm

Coracoide™ (in fishes); furenlaire (in batrachinn
and birds); acromion (in lizards and mono-
tremes) .

Entosternal (in lizards and monotremes) ; sternal
clavicnlaire (in mammals)™,
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Thiz modification repeats that in many fishes ;

! These hones are indicated by Roman nume-
rals, counfing from the one on the rdial side, or
innermost, amd by the usual names, o, g. 1 polier,
il inder, i medins, iv arrrlaris, v minimus,

* These bones are specified by Arabic nume-
rils, a5, 1 the proximal, 2 the middle, 3 the distal
or ungual phalanx, added to the symbol of the
digit t!u,:l'_r |r!|:||:|;' k.

# Histoire Naturelle des Poissons, €. 6. (18328),

4 Regne Animal, t. iii. (18309 pp. 431, 432,
In this work the bones are indicated by letters :
the mambiers cited are those nsed in the © Histoire
dies Paissons,”

5 (siervens Fossiles, 4to, £, 0. - 287, Y l'apo-
1h}'w minstoade ot lu‘li.ntll: et courte, et appa.rtlf::ut
a l'necipital.”  The same confusion of the par-
oecipitn] with the true mastoid process pervades
the work.

# Lecons d'Anntomie Comparde, t. §i. (1837).

! Ossemens Fossiles, v, part ik p 76, Alle
temporale et nile orbitaire (in lizands). Sl
p- 252

* Dssemens Foasiles, 480, t. v, part il (1824).

% Hist. Nat. des Poissons, t. i. p. 151,

1% The term * intermaxillare’ had previoosly
been applied by Sehneider to the so-called o
quadratum " in irds, or © os tympanicum.”

W Cuvier, in his deseription of the ** interparié-
tal™ of the horse, allades o it as a bone " que
eertaing hippotemistes ont appelé * o8 careé "—
[hss. Foss. dto; 1. ™ 101. &uﬁﬂ‘ E"l'ﬂr:- distinet
names to the !llllll]'l.l:lﬂlls of the tympanic bone
in fishes and batrachians, which, with those ap-

lied o them by Geaffroy and Agassiz, will be
FIJI.IEI:] after Nos. 28 a. to 58 4.

13 Cuavier adds, that this pairof horns is * celle
qui représente bes os stylobdiens.” —0Oss. Foss, v.
part il p. 193, But they answer to the epi- and
cerato-hyals.  The epi-hyal of the Chelys he
deseribes as “une pitce osseuse et pointue de
la corne moyenne"—JHbid. p. 194, The totality
of Moz, 38, 39 and 40 is sometimes ealled “ corne
styloade ™ in mammals by Cuvier.

B Cuvier speeifies the Chelonian gencra in
which the * corps de 'os hyoade ™ is ** suldlivise
n plusicurs patces." =05, Foss, v. part ii. p. 192,

but in Tricayr and Chelys Cuvier calls the an-
terior of these subdivisions ** les petites cornes
ari P 194,

" Meckel recognised the homology of the
posterior bony appendages of the hyoul of the
adult frog with a part of the hranchial apparatos
of ﬁﬂma. and thoaght them the probable © ana-
loga™ of the pharyngeal bones (aelnlunrll-mpf
knochen}.—Archiv fur Physiologie, iv. (1818
240, Covier deseribed these pa.ﬂsﬂ!'ﬂw_ hvai
a3 ** cornes osseuses postérieures,” in the * Lecons
d'Amatomie Comparde,” iil. (1805) p 252, ‘Tl
afterwards adopted Meckel's view of their homo-
logy, and observes that “ il pourroient hien
corresponidre aux pharyngiens inférieures."—
Oss. Foss. v. part fi. p. 397,  In fact, the thyro-
hyals of higher reptiles and birds do frequently
include the -unm]ugws elements of that modified
branchial arch, viz. the cerato-hranchials with the
hypo-tranchials,

15 Die Vergleichende Osteologie des Sehilifen-
heins, 410, 1837,




neir SPECIAL HOMOLOGIES.
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(Continued.)

HALLMANN MECKEL* —WAGNER7, AGASSIE®, SOEMMERRING =
Names INewives. Neites, Names Nos.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Vordere Stiick . des: Bronsbheimn: (] . e e soe s enmes s ios sonssmonefoss snnasenns guasssmenssssnsencs s 54 snns s nnee] B
batenchians and sawrians) ; Un-
re Stuck (im0 chelomans and
irds ).
LT L L T SR [Oberarmknochen o[ HUmErUE e eses e wen e 08 humen sasssssasRen r...“....." 5.

| | Vorderarmknochen [ Ellenbogen
(in fshes)s «ouee

..|Handwurzelknoehen ...eiso e,

Speiche ...[Cubital.........

T e o e |

Carpe and mEaearpe v

vnve| Brustilossenstrabile (in fishes); Mit-Rayons de ln peetorale ... Ossa metacarpd et phalanges digito-| 57,

tellandknechen und  Phalangen P,
{in other vertebrates). j
.| Vonlere Schliisselbein (in reptiles,[Coracoide ....ooovnienin e T e e e R e 1
birds and mammals). | |
.[Sehliisselheine aufnehmenden theilel..... s . (SUPErinS 08 S e | Fil B
(1n =aurians) ; handhabe (in mam-
mials).
EGrper des Brustheing «..sssecoemsseofssssieisnnionmmennmnnan e sanenes Medinm stermi 08 oveeeeeecennns ),
............................................. SehWertBrtante +ovsssrisecrinncsememnaisrsse st nnanasisnnn sonsn wesses|ETOUESENR ENEFONEIE rovacisaransesss| Bl

< |Behambein

Sehienlain

..............

1[1ﬁfrheiu
I S e e e e

cJOberschenkelbin  ceeveevemeeinmeeeeess

Knicscheibe.......
Wadenbein ...

Fusswurzelknochen

------------------------------

rrrrrrrrrrrrrrrrrr

.................................

] o B e [
O ischii 3
(s }mhm

Mirtelfussknochen und Phalangen... .ﬂm mcl-ul‘.arsa l.l; |rha|ung|:u l]l-]..lll.il- G,
rum pedis,

sasmmnsssnesannnnnssanmnenn sus nesnsessnesansiSDCTANEERhihlenbein  .....oooororn. [SUP-OIBIITE vessornmnnesfosimsensnaninan il.
. e[ Augenbogensehuppe [Iq"} sasrasans|Sur-tempornl . = ...IT'J. |
«[Jochbein {in fishes); Unteraungen Juga'ln:tqm"h}sczygqma- ....................................... wsnnns| TaF - |
hihlenbein [ Ioj. ). Hjue. t | |
............................................. Ly T .]ugfl.\ o T T T e b i 1
e | Lahial i.l 7. |

17 6 Ethmoidenm eribrosum,” Bojanos, Isis,
1313,

Seitenstiick des Keilbeins™ (in batrachia; Vergl.
Anat. Th. ii. p. 496}, and hintere Fligelstick (in

B De Corparis humani Fabrics, Svo, 1794,
W0 Ossemens Fossiles, 4to, t. v, part 2. p. 401,

13 Anmales des Sciences Naturelles, vi. (1824) ophidia; il p. 516): but he also aseribes a 1 fhid, p. 289,
p. B, distinct petrosal [Felsentheil der Schiiifbein) to B fhid, pp. 2, 291,
W Fhed, B (1824) p 208, chelonians, ophidians and sanrians { fhid, p, 5070, A JEid. p. 100,

2 Mémoires de 1"Acad. Royale des Sciences,
. xii. (1833) pp. 1-138.
2 Annales da Musdum, t. x. (1807) pp. 342-

3l

2 Philosophie Anatomigue,
oL 3 & 4.

= [pid. p. 205. pl. 6.

M Thid. p, 408, pl. 9.

6 Crigta mthmoided,” Bojanus, Lsis, 1818,

= Jugale posterius,” Baj, f&.

% Zystem der Vergleichenden Anatomie, Bvo,
Th. i. & ii. 1821,

T Lebrbuch der Zootombe, 8vo, 1843, 1844,

8 4 Hingerer Schlifentligel,” Kostlin: Der
Ban des Knochernen Kopfes, Svo, 1844,

# This is from Wagner. Meckel more traly,
ret vaguely, describes the alisphencid as *das

1818, p. 158.

which must be eather part of the exoceipital or
alisphenoid,

# agchuppentheil des  Sehbifenbeins™  (in
fishes, repiiles and birds); hintere Abtheilung des
Schlifentligels (in monotremes), Kostling * Fel-
seniheil dessellen (o5 petrosum),"” Bojanss.

H uRleine Flagel des Keilleing," Bojanus ;
* Vordere Schiafentliigel," Kistlin.

= Siebbein, Kostlin,

B Mastoidenm, Bojanus and Edstlin,

M s transversum,’” Kostlin.

35 % Gelenkelieil des Schlifenshein,” Kostlin ;
“ Pankenringknochen,” Bojamus,

* Gawmenfligel des Keilbein, Bojanus,

= Jochfortsatz, Kistlin; Fligelbein, Bojanus,

“llltghumlm sar les Poissons Fossiles, dte,
i 5 1843,

4 Lecons d'Anatunie Comparde, i, (1835)

241.

¥ Jeid. p. 239,

¥ Ossemens Fossiles, t. v. part 2, pg. 100, 239,

1 Lecons d"Anat. Comp. i. (1835) p. 239,

¥ Iid. p. 336,

4 (Ossemens Fossiles, £, v, part 2. p. 1HL

¥ Lepons d'Anat. Comp. i. (1835) p. 230

8 fhid, p. 230,

5 Ousemens Fossiles, t. v, part 2. p. 401,

8 Legons d'Anat. Comp. & (1835) p. 238,

8 Ossemens Fossiles, v part 2. pp. 102, 204,
403,

% Legons d'Anat Comp. i (18333) pp. 454,

481.
¥ ford. p. 515.
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ELEMENTS axp PARTS or mae TYPICAL VERTEBRA.

CATALOGUE. GEOFFROY . CARUS2, MULLER*, CUVIER® SOEMMERRING *.
Autogenous Elements, :
Centrum (réerpos, centre). ... | Cyeléal ....... Tertiar-wirbel .. ...... Wirbel-kiirper. . | Corps de vertebre . . | Corpus vertebrae,
\L"ura|mpb 15 | weripon, m‘r'mJ Périal .o, Deckplatten and Grund=) Oberer  sehluss- | Partie anoulaire, ou | Arcus posterior vertebre,
and dmdifueris, a process of platten, stiicken  der| lames vertéhrales. | son raddices arens pos-
bome ] Wirbelbogen. terioris.
Pleurapophysis (whevpd, a riby, | Paraal .. ...... Riickentheil and Ober-| Rippe .. ......|Cdtes vertébrales . . | Processus transversusver-
am] dmrdguars ), sternal-thel des Ur- tehrme cervicalis. Costa,
wirbelbogens. sen puars vertehralis, sen
0E5ea, costa,
Hamapoplysis; by syneope Cataal . .| Unter-sternal-theil des | Unterer Wirbel- | Cotes sternales (in| Cartilago costwe seu pars
for ha.mmtn-n}w:-]:h}sls[nw. Urwirbelbogens. bogen. thorax); chtesab-| sternalis coste ; in-
blood, aml drdguees). dominales, ou car- | seriptiones tendinea:
filages  ventraux museuli recti (in the
(in abdomen); os| abdomen).
plové en chevron
[1m tail ).
Meural Spine .uouee s nenns Périal {in fishes); [ {Its base is the) Oberer | Oberer  Dorn- | Apophyse épineuse .| Processus  spinosus ver-
dpial (in other| Tertiar-wirbel, (its|  fortsatz. tebrae.
vertehrates), apex iz the) Oberer
Huemal spi Paraal i fishes); | Stemat-vrbel K U Dorn- | A é Ossa sterni et processus
mmal spine .. ..... 0000000 | Pareal(in fishes); | Stemal- el Korper . | Unterer vee  dpinense sterni et
entaal (in other Gt fortsatz. p::xpi':neure I ensiformis ; linea alla
vertebrates)®, (in the abdomen ).
Ezxogenous Parts.
Pm‘i]iCIi'Jll}sla (mapds, across, | Paraal (in  the | Querfortsatz ........ Unterer  Quer- | Apophyse teansverse | Radix  prior seu antica
and amdurs), tail of fishes). fortsatz. pr:fchﬂzms transvers:
vertehree.
Dln_[mplnsls (#aa, across, and | Paraal (in rep- | Querfortsatz ......0. Oberer  CQuer- | Apophyse transverse | Radix  postieus  proces-
LELTTE R tiles and mam- fortsatz. sus transversi vertehre,
mals). (amid) processus trans-
VErsiis.
E}gaFﬂph:_rBH [ Curyde, Junetion, | .. oo vevinnann. Seitlicher Tertiar-wirhel | Gelenk-fortsatz | Apophyse artieulaire | Processus  obliquus ver-
il dmddieric ). tehr.
M’im‘l’h}“u (vl Darlerr e, [« o v vrnn anllnn ninnie s nsinin waeen wt ol Seconde  apophyse | Processus sccessorius.
and amddremig), artienlaire, apo-
physe styloide.
Metapoplhysis (eerd, between, | ...o00ianian, . +++| Apophyse articulaire Processus aeeessorius pro-
ancl amaghveres ), ordinaire prolon-|  cessui transverso et ar-
¢e (in the lum-|  ticulan superion inter-
En.rs of armadille). | positus.
”\’pal'htlph\'xli (i hemathic 2w con o R e R e Unterer  Dorn- | Apophyse  ¢pincuse
mdhue ), fortsatz, inférienre,

! Mémoires du Muséum, 4to,

t. ix. 1822,

# Urtheile des Knochén- und Schalen-geriistes,
fol. 1828,

* Vergleichende Anatomie der Myxinoiden :
Abhamd. Akad, der Wissenschaften zu Berlin,
183M. The terms adopted in most of the recent

works of the German zootomists correspond with
those of John Millér.

4 Legons d'Anatomic Comparée, t. i edit
1835,
¢ D Corporis Humani Fabricd, tom. i. 1704,

p- B0

* The dermal spines which sustain the dorsal
and anal fins of fishes are called respectively
“pianx " and ¥ cataaux " by Geoffroy.




TYPICAL DENTITION ix tae DIPHYODONT MAMMALIA.

1 Lecons d'Anatomie Comparde [ 1836), tom. iv.

* Osténgraphic ot Odontographie des Cing
Classes des Animanx Vertéhrés,

3 DeCorporis Humani Fabricd, Svo, 1704, tom. i.

* Cuvier, o, cif. t. iv. p. 254,

b fid. p. 261, This tooth is 50 called, in the
upper jaw of the Carnivora.

& fhid. p. 261. This tooth is 30 called, in the
lower jaw of the Camnivora.

I Pbid, p. 263, This tooth is so called, in the
upper jaw of the genus Felis, and the same term

is applied to the molar teeth which suecced it in
other Carnivora,

¥ De Blainville, gp. eff. This tooth is 50
called, in the vpper jaw of the genns Felis, in
the *Ostéograplue des Carnassiers,” p. 69; bt
the mame 5 applicd top 3 in both jaws, in the
* Ost. des Feles," p. 55,

% Jhid. This toath is so called, in the lower
jaw, in the * Ost. des Carnassicrs.” p, 69 ; bat it
15 described as * la premisre arricre molaire,” in
the  Ost. des Felis," . 55,

CATALOGUE, CUVIER". DE BLAINVILLE® SOEMMERRING *,
b L T B T ] e i S i o R e ik | [ e e et e L e i S ! Dens ineisor medins. i
i 2. Second incisor...... L= incisives. |
|
T3l e o = I A e e e e e o | it o | Denz incisor cxternus,
El CRONE. - o e D e i | Dens eaninus,
1. First premolar. . .. .. - | La fausse molaire rudimentaire *
p 2 Second premolar. . .. 1
Les fausses molaires .......... Les avant-molnives,
P Third premolar . .... || oo La principale® .. .. ...ooovcenn 11
p 4. Fourth premolsz ... J | La vraie molaire carassidre®. ... J | La principale?; la premitre arritze (| "';ﬁiﬁ;{:&;‘]"“"" molaree
molaire, 7
m 1. First molar ........ La vraie molaire carnassitre®: la 5| La principale™ . .......ov0vnn00, Tertins dens molaris.
wraie molaire tubereulenss 7,
m 2 Second molar ... Les vraies molaires ., ... .. .. .. e LS arritre-moliires . ..veeoeoeonn. _ Cuartus dens molans.
I bt LTI KLt oot o | [ it et et v e s i o m f | Cmintus dens molaris.

| e

9 fhéd,  This tooth is se called, in both jaws
of the Human subject, in the First Fascicalos,
* Mammiféres en geéncral,’ p. 43

For the principles on which the homologies of
the tecth, as signified by the symbols and pames
in the first column, have been determined, refir-
ence may be made to the Author's “ Odento-

raphy,” pp. 514-522, and to the Artiele Teern,
yelopasdia of Anatemy, vol. iv, p. MK,

&
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CA AT 0 G U, L,

OSTEOLOGY.

SYSTEMS OF THE SKELETON.

1. A Human os sacrum, as an example of the vertebral system of bones, called

the internal skeleton, or ¢ endo-skeleton.’ Hunterian.

2. A bony ganoid plate of a Sturgeon (Acipenser Sturio), as an example of the
dermal system of bones, called the external skeleton, or * exo-skeleton.”

Hunterian.

3. The osseous tessellated carapace of an Armadillo (Dasypus minutus), as an example

of an exo-skeleton. Presented by Charles Darwin, Esg., F.RS.

4. The bone of the heart of a Bullock (Bos Tawres), as an example of the visceral

system of bones, or ‘ splanchno-skeleton.’ Purchased.

. The bony sclerotic of the Sun-fish (Orthagoriscus Mola), as an example of the
same system of bones. Hunterian.

CONSTITUENTS OF OSSEQUS TISSUE.

fi. The shaft of the femur of an Ostrich (Struthio Camelus), which has been steeped
in dilote acid in order to remove the earthy salts; the animal or gelatinous
B
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basis having been afterwards dried: this basis consists of the proximate
organic prineiples called © glutin* and * chondrin.’ Hunterian.

7. The shaft of the Human humerns, from which the anmimal or gelatinous matter
has been driven off by heat, and the incombustible earthy hardening salts left
behind. Presented by Edward Slanley, Esq., F.R.S.

The following gives the average result of the chemical analyses of Human boue :—

Phosphate of lime, with a trace of fluate of ime ............... 5963
Carbonataroldine ., . L L e T3S

Phosphate of magnesin ....cccevveceiiniec s i ccccseinenn e 1932
Bulphate, carbonate and chlorate of soda .................. 069
Glutin ond chomdEin ... ..oooiimimnisimmmmnsss o ame smmnsmsnnmae S0 70

L0004y

THE VERTEBRA, OR PRIMARY SEGMENT OF THE ENDO-SKELETON.

A. Permaneat or arrested condilions illustralive of stages of development of
the verlebre.

8. A Lancelet (Branchiosfoma lubricum, Costa; Amphiozws lanceolafus, Yarrell), with
the integuments and muscles of the right side removed, together with the
viscera, exposing the continnous cylindrical gelatinons chord (¢ chorda dorsalis,”
or notochord): this, with its fibro-membranous sheath, represents the bodies or
central elements of the vertebrie, and the apeneurotic processes, sheathing the
neural axis and forming intermuscular septa, represent the peripheral elements
of the vertebrae. Prepared by Mr. George Hansbrow, Analomical Student.

9. A transverse section of the caudal portion of the vertebral column of a Lamprey
(Petromyzon marinus), showing the persistent notochord and its double aponeu-
rotic sheath, with two of the pairs of cartilaginous laminze developed upon the
aponeurotic wall of the upper (neural) canal, representing the * neurapophyses’ of
ossified vertebre ; and with two of the pairs of eartilaginous lamine developed
from the aponeurotic wall of the lower (hamal) canal, representing the ¢ heem-
apophyses * of ossified vertebrae.

Prepared by Mr. George Hansbrow, Anatomical Studend.
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10. An abdominal vertebra of a Sturgeon (Aeipenser Sturio), showing the centrum
or body still represented by a segment of the persistent continuous noto-
chord : the inner layer of the fibrous capsule of the notochord has increased
in thickness, and assumed the texture of tough hyaline cartilage. In the
outer layer are developed distinet, firm, and opake cartilages—the neurapo-
physes, which consist of two superimposed pieces on each side, the basal por-
tion bounding the neural canal, the apical portion the parallel eanal filled by
fibrous elastic higament and adipose tissue: above this is the single cartila-
ginous neural spine. The parapophyses are now distinctly developed, and
joined together by a continuous expanded base, forming an inverted arch be-
neath the notochord, for the vascular trunks. Short and simple pleurapo-
physes are articulated by ligament to the ends of the laterally projecting
parapophyses. There is a small accessory (interneural) cartilage at the fore
and back part of the base of the neurapophysis; and a similar (interhamal)
one at the fore and back part of the parapophyses.

Prepared by My, George Hansbrow, Analomical Student.

11. A section of the abdominal part of the vertebral column of the Lepidosiren
annectens.  The continuous notochord still represents the vertebral bodies,
but its capsule is thickened. The neurapophyses, the neural spine, and the
parapophyses arve ossified ; the latter are of great lemgth, and resemble ribs,
but there are no true or distinet pleurapophyses, as in the Sturgeon or Siren.

: Prepared by Prof. Owei.

12. A series of the semi-ossified portions of the vertebral bodies of the Spotted Dog-
tish (Seyllinm Canienla): they consist each of two conical pieces confluent at their
apices, which are perforated : each cone forms a concave articular extremity of
the vertebral body, which contained a remmant of the primitive gelatinous
notochord.  This was continued through the central perforation, and had been
reduced by the ossification of the biconical plates to a moniliform figure, or
chain of semifiuid gelatinous beads. The exterior of the ossified part of each
centrum was occupied by a clear cartilage developed from the primitive fibrous
capsule of the notochord. Hunterian.

13. A vertebral centrum of the Porbeagle Shark (Lamna cornubica). Ossification
B2
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has extended along the terminal concave plates so as to reduce the central
communication to a very small foramen: osseous plates have, also, been
developed in the exterior hyaline cartilage : these plates are triangular, and
parallel with the axis of the vertebra, their apices converging towards its
centre : the interspaces were filled by the cartilage: and the two widest
(marked #, »), at the upper part of the centrum, were closed by the bases of

the neurapophyses. Hunterian.

14. A vertebral centrum of a Blue Shark (Carcharias glawcws). Ossification has
extended along the terminal articular cones so as to obliterate the central com-
munication and reduce the primitive notochord to a series of detached semi-
fluid gelatinous balls filling the capsules that united together the opposite
coneave surfaces of the centrums. Ossification has, also, extended through
the exterior cartilage, except at the parts (marked », #) which supported the
neurapophyses, and at those (marked p, p) which supported the parapophyses -
these parts are hollow in the present dried vertebra, Hunterian.

15. Two caudal vertebrax of the Gray Shark or Tope (Galens communis), showing a
similar progress of ossification of the bodies: the neural canal is protected not
only by the proper neurapophyses, but by interneural plates resting upon the
interspace of the vertebrax : the haemal arches are slender, and there is a single
pair for each centrum. Hunterian.

B. Characteristic ossified verlebree of the different classes of Vertebrata.

16. Five vertebre of a bony Fish, vertically bisected, showing the articular cavities
formed by the opposite terminal conical surfaces. Each vertebral centrum
has a very deep and large depression opening behind the parapophyses ; there
are smaller depressions at the base of the neurapophyses. Hunterian.

17. A caudal vertebra of an Angler (Lophius piscatorius). The concave articular
ends of the centrum, characteristic of the vertebre of Fishes, are formed by
smooth compact bone ; the exterior of the centrum consists of light retieular
osscous texture, continued from the neural arch above to the hiemal arch be-
low : both arches have coalesced with the centrum. Hunterian.
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18. A caundal vertebra of a Tunny (Zhynnus vulgaris), in which all the ossified parts

present a smooth surface and compact tissue ; each side of the centram shows

vacii-

two wide and deep depressions : smaller but deep unossified portions
ties in the dried vertebra—extend from the neural and hiemal surfaces into
the substance of the centrum. Both neural and haemal arches have coaleseed
with the ossified centrum. Hunterian.

19. The last abdominal and the anterior candal vertebrae of a bony Fish, showing o

23

remarkable compression of the bodies of the vertebra, which have a strong
longitudinal ridge on each side. The bent-down but diverging parapophyses
are united in each of the abdominal vertebrae by a transverse osseons ridge
in the caudal vertebrie they converge and coalesee as usual to form the hwemal

canal. Hunterian.

. The caudal vertebra of a bony Fish with cylindrical centrums, having a finely-

reticulated exterior : the neural and haemal arches and spines are symmetri-

cally developed. HHinterian

. The terminal caudal vertebrse of a bony Fish, in which the neural and haemal

spines of the last two vertebrae are supported by a single centrum upon a com-
pressed and expanded triangular hony plate. Hunterian.

. The terminal vertebra of the same species of bony Fish, showing the same de-

gree of coalescence and metamorphosis of the neural and hemal arches for the
support of the rays of the caudal fin. HHunterian.

A vertebra of a Reptile—the fourth cervical of a Crocodile,—in which the com-
pletely ossified centrum (¢) presents an anterior concavity and a posterior con-
vexity, the vertebra being united by ball-and-socket joints. The centrum
sends out a short inferior transverse process or ‘ parapophysis ' (pp) on each
side ; and a * hypapophysis’ (Ap) or spinous process from its under part: the
neurapophyses (ax) have coalesced with their spine (ws), but still continue ar-
ticulated by suture with the centrum; each developes a superior transverse
process or ‘ diapophysis * (¢}, and anterior and posterior obligue or articular
processes, ‘zygapophyses’ (zy), from their summit.  There is on each side a
¢ pleurapophysis’ (@f), or rudimental cervical rib, articulated by its head tothe
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parapophysis, and by its elongated tubercle to the diapophysis, completing the
lateral canal or ® foramen for the vertebral artery.’ Hunterian.

24. A typical vertebra of a Reptile—the third dorsal of a Crocodile,—in which the
pleurapophyses are elongated, forming * vertebral ribs,” and the haemal arch is
completed by the heemapophyses (ossified costal cartilages, or sternal ribs) and
hiemal spine (sternum). The neurapophyses have coalesced with each other
and with the neural spine, but articulate with the centrum by suture. The
head of the rib here joins a notch upon the largely-developed diapophysis; the
tubercle of the rib still articulates with the end of that process. The parapo-
physis is suppressed : the hypapophysis (4p) is retained.

Prepared by Prof. Cheen.

25. An anterior candal vertebra of a Crocodile. The pleurapophyses are reduced to
the proportions they presented in the cervical vertebra, and are simplified in
form, being mere flattened laminze articulated by suture to the extremities of
short diapophyses. The haemapophyses articulate to the under surface of the
centrum, and coalesce with each other and with the haemal spine at their
opposite ends.  Both parapophyses and hypapophyses are suppressed.

Hunlerian.

26. A vertebra from the tail of a Serpent (Python).  All the parts have coalesced into
one bone : the pleurapophyses appear as short deflected extremities of long di-
apophyses : no hemapophyses are developed in any part of the body of the
serpent, but their place is here taken by a pair of exogencus hypapophyses,
and consequently the haemal canal is open below. The anterior articular sur-
face of the centrum is concave, the posterior one convex. Purchased.

27. The vertebra of a Bird—the lower cervical one of a Pelican (Pelecanus Onocrota-
Zus). The anterior articular surface of the centrum is convex vertically, con-
cave transversely ; the posterior surface is concave and convex in the reverse
directions : this interlocking articulation of the vertebral bodies is characteristic
of the class of Birds. All the parts of this vertebra have coalesced into one
piece, the neurapophyses and spine circumscribing the upper or neural canal,
the pleurapophyses completing with the diapophyses and parapophyses the
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canals for the vertebral arteries laterally ; and a hemal canal for the carotids
being formed below by a perforation of the hypapophysis, which is here ana-
logous to, but not homologous with, the hamal arch in the tail of the cro-
codile : the body of the vertebra forms the common centre of these four
canals. Hunterian.

28. A typical vertebra of a Bird—from the thorax of a Wild Swan (Cygnus ferus).
The neurapophyses and spine have coalesced with each other and with the
centrum : a short parapophysis is developed from the base of the neurapo-
physis, and a broad diapophysis from near the summit. The pleurapophysis
remains distinct, and articulates by its head to the parapophysis, and by its
tubercle to the diapophysis. The hamapophyses (4) are articulated to the
extremities of the pleurapophyses, and the capacious hamal canal or arch 1s
completed by the expanded hemal spine (4s) or ‘ sternum,” from which a me-
dian crest is developed. Thus the body of the vertebra is still the common
centre of an upper and lower and two lateral canals ; but the lower or hamal
one has undergone an extraordinary expansion in relation to the lodgement
and protection of the great centres of the vascular system.

Presented by Prof. Owen.

29. A typical vertebra from the thorax of an Ostrich, wanting the sternum or hamal
spine. The parapophyses (), to which the heads of the pleurapophyses (/)
are articulated, are developed from the sides of the centrum ; the diapophyses
() from those of the neural arch; the hamapophyses (4) are expanded at
their lower extremities, where the arch is completed in the natural state, by
their junction with the sternum. Hunterian.

30. A typical vertebra of a Mammal—the second dorsal or thoracic of a Phalanger.
The articular ends of the centrum are flat, which is a common, but not a con-
stant character of the vertebre of Mammals. The neurapophyses (#z) have
coalesced together and with the centrum. The pleurapophyses (vertebral rib,
or pars ossea cosfe) remain distinet, and articulate by their head to the side
of the centrum, and by their tubercle to the diapophysis (¢): the hwemapo-
physes (sternal rib, or carfilago coste) are joined to the pleurapophyses by one
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end, and by their other end to the haemal spine or sternal bone, which com-
pletes the haemal arch below ;—the condition of the great expansion of this
arch being the same as that noticed in the thoracic vertebra of the bird.

Pﬁiﬁaﬁ:‘eﬂ :fljr }"rq.l". Chwen.

31. A cervical vertebra of the Dugong, in which the pleurapophyses as well as the
neurapophyses have coalesced with the centrum, about which, therefore, there
are three canals, the upper or neural one for the spinal chord, and two lateral
ones for the vertebral arteries. The hamal canal is not circumseribed by bone.
This vertebra is singularly flattened in the direction of its axis ; the neural canal
is capacions, which is characteristic of the mammalian trunk vertebre : there
15 no neural spine. Lresented by Sir T. Stauford Raffles, F.R.S.

42, The fifth cervieal vertebra of a young Rhinoceros, showing the anterior convex
articnlar end and the posterior concave end of the centrum, as distinet epi-
physes of that element; which is a characteristic mode of its development in
Mammaha. On removing these epiphyses, traces of the suture between the
neurapophyses (#) and the centrum may be recognised, showing that the para-
pophyses (p) are developed from the centrum, and the diapophyses (¢) from
the neural arch. The pleurapophyses or cervical ribs have, however, com-
pletely coalesced with the parapophyses and the diapophyses, cireumscribing
therewith the eanals for the vertebral arteries. Purchased.

33. The third cervieal vertebra of a nearly full-grown Evkidna, in which Monotre-
matous Mammal the pleurapophyses (pf) retain longer than in the higher
orders of that class their primitive distinctness. The proportion of each  ver-
tebral foramen’ contributed respectively by the parapophysis, diapophysis and
pleurapophysis is clearly shown in this example. The pleurapophysis is short
and broad, and has both “ head ’ and * tubercle.” The neural eanal has the cha-

racteristic mammalian capacity ; there is a short neural spine.
Prepared by Prof. Owen.



OSTEOLOGICAL SPECIMENS ARRANGED ACCORDING TO THE
CLASSES OF VERTEBRATA, IN THE ASCENDING ORDER.

Class PISCES, Fishes.

The specimens of this class are arranged according to the following Orders :—

Order I. DERMOPTERI.

Endo-skeleton unossified ; exo-skeleton and vertical fins mucodermoid ; vermiform, or abrachial and
apodal ; no panereas ; no air-bladder ; no oviduets or sperm-duets ; peritoneal outlets.

Suborder . CIRROSTOMI.

Gills free, pharyngeal, inoperculate ; no heart.
Fam. Amphiovide. Example, Lancelet.

Suborder I1. CYCLOSTOMI.

Gills fixed, bursiform, inoperculate, receiving the respiratory streams by apertures usually numerous
and lateral, distinet from the mouth ; a heart.

Fam. Myzinide. Example, Myxine.

Petromyzontide. ,,  Lamprey.

Order 1I. MALACOPTERI.

Endo-skeleton ossified ; exo-skeleton, in most as cyeloid, in a few ag ganoid seales; fins supported
by rays, all of which, save sometimes the first ray in the dorsal and pectoral, are soft or jointed ;
abdominal or apodal ; gills free, operculate ; a swim-bladder and air-duct ; peritoneal outlets in many.

Suborder 1. 4PODES.

Fam. Murenide. Example, Eel.
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Suborder 11. ABDOMINALES.

Salmonide.  Example, Salmon.
Cyprinide . Carp.

Order III. PHARYNGOGNATIII.

Endo-skeleton ossified ; exo-skeleton, in some as eyeloid, in others as ctenoid seales; inferior pha-
ryngeal bones coalesced ; swim-bladder without duct.

Suborder 1. MALACOPTERYGII.

Fam. Scomberesocide.  Example, Saury-pike.

Suborder 11. ACANTHOPTERY G

Fam. Labride. Example, Wrasse.

Order IV. ANACANTHINI.

Endo-skeleton ossified ; exo-skeleton, in some as eycloid, in others as etenoid scales; fins supported
by flexible or jointed rays ; ventrals beneath the peetorals, or none ; swim-bladder without air-duet.

Suborder 1. 4 PODES

Fam. Ophidide. Fxample, Ophidinm.

Suborder 11. FHORACTCL

Fam. Gadide. Example, Cod.

Plewroneclide., ,, Plaice.

Order V. ACANTHOPTERI.

Endo-skeleion ossified ; exo-skeleton as ctenoid seales ; fins with one or more of the first Fiys un-
jointed or inflexible spines; ventrals in most bencath or in advance of the pectorals ; swim-bladder
without air-tfhuet.
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Fam. Percide.  Example, Perch.
Selerogenide. Gurnard.

Order VI. PLECTOGNATHI.

Endo-skeleton partinlly ossified ; exo-skeleton as ganoid scales or spines ; maxillaries and premaxil-

laries fixed together; swim-bladder without air-duet.

Faw. Balistide.  Example, File-fish.
Ostracionide. 5 Trunk-fish.
Gyinnodontidse. = Globe-fish.

Order VII. LOPHOBRANCHII.

Endo-skeleton partially ossified ; exo-skeleton ganoid ; gills tufted ; np[rr(:ll]ar aperture small ; swim-
bladder without air-duct.

Fam. Hippocampide. Example, Sea-horse.
Syngnathide. ,»  Pipe-fish.

Order VIII. GANOIDEI

Endo-skeleton, in some osseous, in some cnrtila.ginmlf-:, in some partly osseons |!:|1I“t1:.‘ Enrli]ngim:lus;
exo-skeleton gmu}iﬂ . fins l]ﬁllﬂ.“!." with the first my a strong spinc,- hﬂtemt‘emﬂi; a swim-bladder and

air-duct ; intestine with a ﬁpirul valve in most,

Lepidostens.
Fam. Salamandroide. E}:nmplcs,{ ]
Polypterus.

[ Sturgeon.
L Paddle-fish.

Sturionide. 5

Order IX. PROTOPTERI.

Endo-skeleton partly osseons partly cartilaginons ; exo-skeleton as eycloid scales; pectorals and ven-
trals as flexible filaments ; gills filamentary, free ; no pancreas; swim-bladder as a double lung, with
an air-duet ; intestine with a spiral valve.

Fam. Sirenvide. Example, Lepidosiren.
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Order X. HOLOCEPHALIL

Endo-skeleton cartilaginons ; exo-skeleton as placoid granules ; most of the fins with a strong spine
for the first ray, ventrals abdominal ; gills laminated, attached by their margins ; a single external gill-

aperture ; no swim-bladder ; intestine with spiral valve. Copula gaudent.

Fam. Climeride. Example, Chimzera.
Edaphodontide. . _[_l“ad:lphmlun.
!-["ﬂssall}dn]l.

Order XI. PLAGIOSTOMI.

Endo-skeleton cartilaginons or partially ossified ; exo-skeleton placoid ; gills fixed, with five or more
gill-apertures ; no swim-bladder ; scapular arch detached from the head ; ventrals abdominal ; intestine

with spiral valve. Copula gandent.

Fam. Hybodontide. Example, Hybodus.
Sguealide. o Shark.
Raiide. 5, Ray or Skate.

Order I. DERMOPTERI.

Suborder I. CIRROSTOMI.

(See Prep. No. 8, Branchiostoma, as an example of a skeleton of this Order of Fishes. )

Suborder I1. CYCLOSTOMI.

34. The skull and part of the vertebral column, with the branchial and pericardial
cartilages of the Lamprey (Pefromyzon marines). No part of the skeleton in
this low organized fish is advanced, istologically, beyond the eartilaginous
stage.

In the skull the basi-oecipital cartilage is continued backwards, in the form of two slender
processes, upon the under part of the notochord mto the cervical region.  The hypophysial
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or pituitary space in front of the basi-occipital eartilage remains permanently open, but has
been converted into the posterior aperture of the naso-palatine canal.  The sphenoidal arches
are very short, approximated towards the middle line; and the presphencid and vomerine
cartilage is brought back, closer to the sphenoidal arches. Two cartilaginous arches circum-
seribe clliptieal spaces, outside the presphenoid plate : these appear to represent the ptery-
goid arches ; but, as in the (‘III:I}I.'J'I:I of higher fishes, are not SI.‘I:'ET:Ih‘d.]. from the base of the
skull by distinet joints. The basal cartilages, after forming the ear-capsules, extend upwards
upon the sides of the cranium, arch over its back part, and leave u:nl:.' its upper amd middle
part membranous, as in the human embryo when ossification of the cranium commences.
Two broad eartilages represent, upon the roof of the infundibular suctorial mouth, the pala-
tine and maxillary bones, and anterior to these there is a labial cartilage ; there are likewise
cartilaginous processes for the support of the large dentigerous tongue, and the attachment
of its museles.

The structure and grade of development of the spinal column accord with those described
in ]‘Il'pamtl{;m No.9., The proeesses, nusweri.ng to the ‘qﬁhmm:hiatﬁ' in osseons fishes, come
off from a eartilaginous traet on each side of the notochord, and after a short course out-
wards and downwards, divide, each, into three bhranches, one p.nsa'ing forwards, one backwards,
and the intermediate branch, answering to the © ceratobranchial,” downwards : this, after send-
ing off processes which surround the branchial apertures, descends, bends inwards, dilates,
and is perforated ; then contraets and joins a long and broad * hypobranchial * cartilage. The
posterior pair of ceratobranchials constitute, with the hypobranchial, a perforated cartilagi-
nons case, which is lined by the pericardium, and contains and protects the heart.

Prepared by Mr. George Hansbrow, Anatomical Student.

35. The dried conical lip, with the labial cartilages and teeth of a Lamprey (Pelro-
HYZOR WATTRNS). Purchased.

In all the skeletons and skulls in which the individual bones are numbered, the
numbers answer to those in the first column of Tasik I. of Syxoxvyus, and the
names under which such bones are noticed or described are those given in the second
column of the same Tasre, under the head Cararocue. The synonyms are chosen
from the Works of the two great French Anatomists, Cuvier and Grorrroy-
St. Hirarre, who have most advanced Osteological seience ; from Dr. Havusmaxs’s
elaborate ‘ Treatise on the Temporal Bone;" and from two comprehensive German
Works on Comparative Anatomy, viz. those of Mecken and Wacxer. The syno-
nyms of the hones of the head of Fishes are taken from the celebrated Work on
Fossil Fishes by the distinguished Iehthyologist of Nenchatel; and the Anthropoto-
mical terms have been chosen from SoemmerriNe's classical Work, ¢ De Corporis
Humani Fabrica.’
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Order II. MALACOPTERI.

Suborder I. APODES.

46, The skeleton of a Mediterranean Sea-eel ( Murena). There are no ribs in this
genus.  The number of abdominal vertebre, characterized by prominent par-
apophyses, in the present specimen is 72; that of the caudal vertebrae, cha-
racterized by the coalescence of the parapophyses below the haemal canal, is
Gi4; but some are wanting. Hunlerian.

37. The skeleton of the Murana Helena, wanting the lower jaw and opercular hones.
The number of the abdominal vertebrae is 72 ; that of the caudal, 72 : these
latter are characterized by transverse processes, in addition to the bent-down

and coalesced parapophyses.

The eaundal transverse processes are due to a progressive bifurcation of the parapophyses,
which, in the present skeleton, commences at the end of those of the twenty-fifth vertebra :
the divisions diverge as the fissure deepens, until, at about the seventy-third vertebra, the
lower portion deseends at a right angle to the wpper one, which remains as the transverse pro-
cess, and meets its fellow, with which it coalesces to form the haemal arch: from the point of

{Tﬂllﬂ}i[‘.{'ll{'ﬂ 'I‘l- l]‘l.‘!'l.'l"]ﬂl![‘l! E.I:Il." .11]L{*ruv|1|[:!ﬁbl:ri.1}r|:.' QNIFE.I.'I.I..IIEII ]II.I!‘IIIE.'. !‘i-ililll".
Hunlerian.

35, The skull of a large species of Murena (Murena figrinag), wanting all the oper-
cular bones except the preoperculum on the right side; the outer surface of

this bone is exeavated by large cells.

The pterygoids are closely attached behind to the hypotympanies, but appear to have been
loosely connected by ligament with the vomer and palatines anteriorly. The jaws are up-
warils of four inches in length ; they are armed with a row of elose-set strong conical teeth,
with the base extended transversely, and firmly anchylosed to the alveolar margin of the jaw,
and the apex narrowed off to a pomted and somewhat trenchant edge set lengthwise ; on the
outside of this row there is an irregular series of small conical teeth, and on the inside a
broader sl:r'LpL: of small gnmlﬂnr teeth. At the extremity of the lower jaw two of the conical
teeth are developed to a size much exeeeding the rest; they are surrounded by smaller coni-
eal tecth which spread ont like the prongs of a grappling-iron. These large terminal teeth
of the lower jaw are opposed to four similar large, conical, sharp-pointed, divergent fangs on
the |!:-:pnmh‘|:| anterior extremity of the vomer. A 111:15'tlmlills|1 oval plate on the vomer sup-
ports twelve large and strong conical teeth, anchylosed by transversely extended bases ; these
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teeth are arranged in alternate pairs in the middle of the group, but the rest form a single
longitudinal row, decreasing in size as they are placed anteriorly. The whole dentition pre-
sentz a most formidable armature for seizing and lacerating a resisting prey.

The specimen was caught off Malemba, during the Expedition to explore
the river Congo, under the command of Captain Tuckey, in 1516.
Presented by Dr. Leach, F.L.S.

39. The coalesced centrums and neural arches of the skull, with the left ramus of the
lower jaw, of a large species of Murenoid Fish.

It differs from the preceding in the minor development of the prefrontal processes for the
attachment of the palatines, in the greater length of the dentigerous groove of the vomer, and
in the greater length and slenderness of the entire nasal segment of the skull.  The crowns
of the teeth are subcompressed laterally, and have an anterior and posterior dentated edge.

Mus., Brif

40. The skeleton of a small Eel (Awguifiz). The number of abdominal vertebre 1=

47 ; that of the candal vertebra: 1s 70 : total, 117. Hunterian.

41. The skull, wanting the scapular arch, of the Conger Kel (Augnifla Conger).

The prefrontals have coaleseed with each other and with the nasal, which, in like manner,
has coalesced with the vomer. The parietals here meet and form a sagittal suture, sepa-
rating the occipital from the frontal. The mastoids extend forwards and divide the post.
frontalz from the frontals. The tympanie pedicle has coalesesl mto two pieces ; the upper
picce, answering to the cpit}'mlmllif;, |:-1'|.'.lj'n1pm.'|.ir.' aml IIII':Eﬂt}-‘II:I[IE:I!Ii.{', articulates above by
two widely separated condyles with the postfrontal and mastoid. The paroccipitals are wn-
usun"}' small, the xir.a]m]ﬁr arch bl':illg VETY feeble and not L].i:l'l.'l:l!.}" articulated with them
the Eel-tribe. The opercular bone articulates with a convex condyle at the back of the cpi-
tympanic. It is marrower than usual and curved upwards, showing its primitive character
a8 a modlified ray of the tympano-mandibular arch. The subopercular retaing still more the
character of a ray, and elosely resembles one of the hmlmhiuslngﬂl a|:|u.m|:|f|gv5 of the hyoid
arch. The preopercular and interopercular bones have the ordinary form.  Both glossohyal
and urohyal bones are much elongated.

Hunterian.
42. Hight abdominal vertebrie of the Conger Eel.

The neurapophyses rise vertically, parallel with each other, and are connected together by
transverse osseons bridges: each neurapophysis terminates in a free bifurcate extremity, so
that each centrum supports four spinous proeesses.  The pnrnlmpln'.-ifls are large, triangular,

with plicated exterior surfaces resembling leaves.
Hunterian.
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43. Three vertebra of the Conger Fel. Hunterian.

44. Several abdominal and some caudal vertebrie of an Eel; showing the pro-
gressive bifurcation of the parapophyses at the beginning of the tail, the lower
forks descending and forming the sides of an open hiemal canal, like that in
the tail of Serpents (see No. 26). Hunterian.

45. The left ramus of the lower jaw of the Electric Eel (Gymnotus electricus): it

(=1}

supports a single series of small, equal, triangular, compressed, recurved and

sharp-pointed teeth. Hunlerian.

Suborder 1. ABDOMINALES.

16. The skeleton of a Bull-trout (Salwo erior, Linn.). It is of a male, with the up-
turned cartilaginous prolongation or appendage of the lower jaw, character-
istic of the sex: its weight when caught was 22 1bs., and the skeleton
measures 3 feet 4 inches in length. Number of abdominal vertebrwe, 28 ; of
candal vertebrae, 32 : total, 50.

The neurapophyses have not coalesced with the centrum in the anterior abdominal ver-
tebrm, nor do T,Iw_v blend with eacli other until the last abdominal vertebra. In the pre-
ceding vertebre each newrapophysis is produced into a long and slender spine, and the neural
spines in these vertebree thus appear to be double, or in transverse pairs. The epineural
rays begin to be developed from the second, and are continued to the antepenultimate, abdo-
minal vertebra.  They diverge outwards and backwards from the base of the neurapophysis *.
The neural arch again becomes distinet from the centrum in the last six caudal vertebree,
and the ]H-mlltiiiml(r one has its base 11L|||zil||1“}' extended, both forwards and backwards, so
as to clamp together the four terminal vertebree. The neurapophyses have not united to-
gether above the neural canal in any of these vertebree. The three terminal vertebrae with
Jll'IITH]:H'I].lII_'I.'Hi_."F, and the Iast rudimental ane, which consists of the modified centrum, bend
upwards, and manifest, with the different proportions of their neural and haemal arches and
spines, a certain retention of the primitive heterocercal structure.

The last caudal vertebra departs, like that which commences the vertebral column, from
the typical eylindrical form of the centrum, and beyond its articulation with the penultimate
centrum becomes compressed and vertically expanded, and transformed into a triangular bony
plate, embraced by the split proximal ends of five or six of the caudal rays. The first and

* These diverging rays are the superior costee or ribs, “ebere rippe,” of Meckel and other German

anatomists.
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second abdominal vertebree have no parapophyses, nor have they any pleurapophyses con-
nected with them. The parapophyses begin to be developed from the lower part of the side
of the centrum of the third vertebra, and gradually increase in size to the tenth. They con-
tinne short and thick to the antepennltimate abdominal vertelbra, suddenly inerease in the
pmultimate one, where tln.':,.' present a trinngular form with an excavated base, |1rnjm;t down-
wards and backwards in this and the last abdominal vertebra, and are united together by a
transverse bony bar across their lower extremities in the first candal vertebra. In this and
the second they descend parallel with each other from the under surface of the centrum,
begin to converge in the third caudal, and unite together at an acute angle in the fifth ; the
spine beyond the union progressively increasing in length to the tenth eaudal, and thence
slightly diminishing to the twenty-fifth. This begins to increase both in length and antero-
posterior breadth.  The haemal arches in the sueeeeding candal vertebrae are joined by suture
to their rvspvctil'e centrums, increase in thickness and in nulcm—’msu:riur extent, and are
suturally articulated together with a slicht degree of imbrication. A ridge is developed from
each side of the bage of the fourth of these three inverted arches. The six last contribute to
suppaort the rays of the caudal fin, the rest heing 511|1'[burled h:.‘ the modified eentrum of the
last candal and by the newrapophyses of the five preceding candals,

The plmwapnph}'ges* are long and slender : they rapidly inerease in length to the sixth,
and gradually diminish after the twenticth. Their proximal end is slightly expanded and
articulated to the parapophysis, to which they continue to be articulated after the parapophyszes
have bent down and united tngﬂllﬂ to form the hmemal arch. There are tllirt}r-twn I:a.irﬁ,
the last pair being articulated to the sixth candal vertebra.

The interneural spines which form the basis of the dorsal fin are twenty-three in number,
and extend from the fifth to the twenty-fifth neural spine inclusive : the ten anterior inter-
neural spines terminate freely ; the first is of moderate length, compressed, but expanded from
before backwards, This dimension decreases and the ﬁpinE t‘lnuga‘cﬂ, until 1t assumes the
form of a simple ray in the fourth. The thirteen posterior interneural spines are expanded
and united together at their distal ends, where they articulate with fourteen dermoneural
spines or rays of the dorsal fin. These rays are essentially double, or consist of a pair, dis-
united though in contact in the first and second, but joined together at their distal portions
in the rest, where they are divided into several soft-jointed filaments in the last eleven rays.
From the first to the fourth of the dermoneural rays, these very rapidly increase in length ;
from the fourth they diminish, but less rapidly, to the last. From the end of the premaxil-
laries to the first dermoneural ray iz 19 inches.  From the origin of the last dermoneural ray
to the first ray of the caundal fin is 12} inches. The small adipose fin is here preserved :
its base lies over the 18th caudal vertebra. The number of caudal rays is 34, of which 17
are attached to the neural spines and the last caudal vertebra, and 17 to the heemal spines.
These latter, however, form two-thirds of the straight vertical border of the caudal fin, in
consequence of their larger size.

The ischial bones, which are joined by a thick cartilaginous sympliysis at the median line,
lie underneath and parallel with the last six abdominal vertebree. Each ischium supports

* These elements are the inferior costee or ribs, * unfere rippe’ of Meckel.
D
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nine rays of the ventral fin. There are ten interheemal spines, articulated to the tenth and
fourteenth heemal spines inclusive. The first of these interhamal spines is very short and
much expanded transversely at its distal end : the rest are less expanded there, and are modi-
fied to articulate with dermohsemal spines, which form the eleven rays of the anal fin. The
first four of these rapidly increase in length, and in the first and second the lateral moieties
have not coalesced.

The bones of the head are numbered on esloured labels slmwing their ﬁpﬂﬂial and general
homologies, according to the Tables 1. and II.

The basisphenoid underlaps the basioceipital as far as its articulation with the atlas, with
the centrum of which the bases of the exoccipitals likewise articulate. The supraoceipital is
a short thick spine, and the paroccipitals develope similar rough processes for the attachment
of the sllpmnﬂpulars; each of these bones likewise sends a short slmig'ht process to juill the
mastoids. The petrosal appears externally at the back part of the skull, wedged between
the exocecipital, paroceipital and mastoid. The parietals are small and divided from each
other h_\r the imerpariqrtnl jmrt'mn of the 5u|1¢r[mc'i|}i!ul, which jnins the back part of the l;argc
frontals. There is a wide vacuity between the parietal, paroceipital, mastoid and frontal,
analogous to that which is closed by the squamosal in mammals : it is filled up by cartilage
in the recent fish.

There are two small dermal ossicles on each side between the superoccipital spine and the
suprascapula. The scapula, as in other osseous fishes, is a simple rib-like bone: the cora-
coids are long, expanded, and unite together below to complete the scapular arch, without
the intervention of a median piece.  The humerus is articulated to the middle of the back
part of the coracoids by a transversely elongated extremity. It is also expanded at the distal
end where it articulates by cartilage with the ulna and radius.

The ulna iz a semicireular plate of bone perforated in the centre, and, besides its articula-
tion with the humerus, the radius and the ulnar carpals and metacarpal ray, it also directly
joins the broad coracoid. The radius, after expanding to unite with the humerus, the ulna
and the radial carpals, sends a long and broad process downwards and inwards which is
united by ligament with its fellow and with the lower termination of the coracoid. A basis
of ﬂ{l:E'fll]H.ll:! extent and firmness 15 thus ensured for the support of the {lﬁ,:t.uml finsg. The
carpal bones of these fins are four in number, progressively increasing in length from the
ulnar to the radial side of the wrist.

The metacarpo-phalangial rays are thirteen in number ; the uppermost or ulnar one being
the strongest and articulating directly with the ulna. The base of each ray is expanded and
bifurcate. They slightly increase in length from the first to the third, and then gradually
diminish to the lower or radial border of the fin.

The broad epitympanic articulates by a continnons joint with both the mastoid and post-
frontal. It presents an articalar surface at its posterior margin for the opercular bone which
is subguadrate ; the two posterior borders meeting at a right angle to form the obtuse
posterior angle.  The convex margin of the subopercular is directed as much backwards as
downwards ; the vertical diameter of the i:1ttr|:}|mr|:u1ur 15 the lnngn:-st; the |mst-|:rlur border of
the |1rr_'n|:|:'rcu]nr is gently and almost m:lunll}' CONVEX.

The short stylohyal is attached to the cartilaginous interspace between the epi- and meso-
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tympanies. The glossohyal supports a pair of strong recurved pointed teeth near its extre-
mi!:r, and one of a similar pnir remaing attached at its middle part. The |;|1'|:|.'|':.'||g["1].| hones

support several smaller teeth of the laniary kind.
The cartilage representing the orbitosphenoid shows a very slight extent of reticulate ossi-

fieation.

The ossification of the prefrontals is of the same incomplete character, and in two detached
portions on each side ; one surrounding the olfuctory nerve or © crus rhinencephali,’ the other
supporting the back part of the nasal. The nasal bone is a single subcircular flat reticular
dise. The vomer supports at its expanded anterior extremity a group of three strong laniary

teeth.

The premaxillaries are short and thick ; each supports six or seven short thick laniary
teeth. The ].ng maxillary has a row of from sixteen to Eighh:cu smaller teeth ; each prl.iatilw
has a row of fifteen or sixteen smaller teeth of the same shape. Each ramus of the lower
j.ﬁw consists of an articular and l]ﬂl]t.ﬂr}' |mrt'm11, the latter hm-ing from fourteen to sixteen

teeth.
The branchiostegal rays are ten in number, and progressively inerease in length and
breadth as they approach the opercular bones, which they closely resemble in their scale-like

character.

The formula of the fin-rays is.—D. 14, P. 13, V. 9, A. 11: that assigned
to the Salwo erior in ¢ Yarrell's British Fishes’ is:—D. 11, P. 14, V. 9,
AL 115615

The fine specimen from which the skeleton above described was prepared,
was taken in the river Thame, at Drayton Manor, near Tamworth, November

1848,
Presented by the Right Hon. Sir Roberl Peel, Bart., M.P., F.R.8.

47. The dried head of a Trout (Salwo farie); apparently of the variety called
¢ Gillaroo ': showing the position of the teeth upon the premandibular,
palatine, hyoid, vomerine, premaxillary and maxillary bones ; which latter is a
very rare position for the teeth in the class of Fishes. Hunterian.

Family Esocide.

48. The skeleton of a Pike (Fsox Lwcivs). Number of abdominal vertebre, 41; of
caudal vertebre, 21: total, 62.
Bmall exogenous transverse processes are developed from the six last abdominal and eight

first caudal vertebre, like those in the Anguillide : the terminal centrums of these vertebroe
D2
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decreaze almost to a point, and ineline towards the upper lobe of the tail, indicating the hetero-

cercal strueture : the neural spines of several of the anterior vertebree coalesee, and form a

contimuouns ridge : su|1erﬁrhitnl as well as suborbital scale-bones are present in the skull.
Hunterian.

49. The skeleton of a larger Pike (Esor Lucius). The number of the vertebre is
the same in this as in the preceding skeleton.
Notwithstanding the superior age of this specimen, most of the neural arches remain

mmnch'_;'losg:[ to the centrums @ the sutures of many of the pll.rE].HJphJ.'.sl:s may also be seen :
both epipleural and epineural accessory spines are here present.

Mus. South.

50. The skull of a Pike (Esox Lucius), with the integuments, and the branchi
injected. : Hunferian.

51. A similar specimen. Hunterian.

52. A longitudinal vertical section of a skull of a Pike (Fsor Lueiws), showing the
cranial and suberanial canals.

The long posterior proeess of the epitympanie for the articulation of the large subopercular

bone may here be noticed : the four branchial arches of the left side are preserved. Laniari-

form and villiform teeth are supported by the vomer, as well as by the palatine, premaxillary,

an pn:mmulihular bones. The edentulous '::tu'LHn.r_}' forms a lurgcr pn:l|u;|r|:i|:m of the upper
border of the mouth than in most osseous fishes, and the affinity to the Salmonide is hereby

mdicated.
Presented .ﬂ-‘y Prof. Owen.

53. The palatal and premandibular bones of a large Pike (Eyow Lueins). The
palatines show a coarse variety of the rasp-like teeth. In the lower jaw some
new-formed teeth may be observed, the ligamentous bases of which have not
been affixed by ossification to the substance of the jaw. Hunterian.

54. The palatine and one of the pterygoid bones of a large Pike (Esoxr Lucius).
Purchased.

5. The lower jaw of a large Pike (£sox Luweins), which weighed 164 lbs.
Presented by Willtaine Thompson, Lsg., 1820,

o
e
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56. The premandibular bones of a Pike. Hunterian.

57. The skeleton of the Gar-pike (Belone valgaris). Number of abdominal vertebra,
52 ; of candal vertebre, 29 : total, 81. The ribs and epipleural spines are
numerous, long and slender: the green colour of the osseous texture i1s a
peculiarity of this fish, which is still exhibited in the skeleton ; but it fades by

long exposure. Mus. South.

58. The skull and a considerable portion of the vertebral column of a Gar-pike
(Belone vulgaris).

The bodies of the vertebrse are elongated and excavated at their middle ; they present
three longitudinal ridges, one inferior and two lateral ; the parapophyses are continued from
the fore-part of the sides of the centrums; and, before they bend down to form the haemal
canal in the tail, Lllf}' JE".'Plupe a small transverse process, Some of the uriEilml green colour
peculiar to the bones of the species still remains in this specimen.

Hunferian.

59. The skeleton of a Flving-fish (Erocatus volifans). This is chiefly remarkable
for the enormous development of the rays of the pectoral fins; those of the
ventral fins being also of unusnal length. The pectoral rays inerease in
strength from the lower or radial to the ulnar or upper border of the fin.
The lower lobe of the tail is longer than the upper one, and there is a small
ridge on each side of the anchylosed bodies of the last caudal vertebree.
The spines of the anterior abdominal vertebra form a continuous bony crest.
The number of the abdominal vertebree in this skeleton is 31; that of the
caudal vertebra is 15 : total, 49. Purchased.

Family Cyprinide.

60. The skeleton of a Carp (Cyprinus Carpio), showing the peculiar form and deve-
lopment of the parapophyses of the first three abdominal vertebre and the
expansion of the spine of the atlas. The ribs are long. The first dermal spine
of the dorsal and that of the anal fin form dense osseous serrated weapons.
The number of abdominal vertebrae is 18 ; that of the caudal vertebre is also
18 : total, 36. Mus. South.
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61. The right moiety of the skull of a Carp (Cyprinus Carpic). The numbers npon
the bones indicate their names according to Table 1.

In this specimen may be noticed the position and size of the parietal bone ; it meets its
fellow at a sagittal suture on the upper surface of the head, which is a rare structure in the
class of Fishes, although the normal one in the Vertebrate Series. Here also may be seen the
superorbital seale-bone, and the perforated hypapophysis of the basioecipital, which supports
the peculiar large brown-coloured dental plate. The opercular bones present a remarkably
dense osseous texture, The ordinary bones of the mouth are all edentulous.

Presented by Prof. Chwen.

(2. The two inferior pharyngeal bones and the upper pharyngeal tooth, with the
portion of the basioceipital bone to which it is attached, of a Carp (Cyprinus
Carpio), said to have been fifty years old. The teeth are of the molar type,
and present a complicated triturating surface : they are attached to the inmer
side of the pharyngeal bones by a confluence of their base with the osseous sub-
stance. The bones supporting them are modified hypobranchial elements of
the fifth pair of arches: they are smaller, stronger, and more curved than
the true branchial arches which are anterior to them. Purchased.

63. The separated and artificially articulated bones of the head of a Carp (Cyprinus
Carpio), in which the hones are indicated by numbers according to Table L.,
and the natural segments of the skull by the colours of the labels according
to Table II.  Yellow denotes the occipital segment or vertebra; green the
parietal one ; dwe the frontal, and red the nasal segments.

The following peculiarities may be noticed in this specimen. The under part of the basi-
occipital (1) either developes a large hypapophysis, or by the confluence therewith of a
pharyngobranchial bone, is converted into a longitudinally perforated process, the under part
of which expands into a broad triangular plate, and supports the upper pharyngeal grinding
tooth. The exoecipitals (2, 2) are perforated by unusually large foramina. The superoceipital
{3) is triangular ; but its base is formed by the superior border which articulates with the
parictal bones. The alisphenoid (g) is perforated at its centre by the facial nerve, or oper-
cular branch of the tn'gcmiual 1 @ more Pustcrinr foramen gives exit to the glossopharyngeal :
the third division of the fifth escapes from a foramen common to the alisphenoid and orbito-
sphenoid (10). The orbitosphenoids are large, as in most Malacopteri. The entosphenoid (o)
is unusually large in the Carp. The premaxillary (22) and premandibular (s2) are small and
edentulons. There is a small prenasal bone (1s') ; and a superorbital (s1) as well as subor-

bital Lbones (73). o
HreNaEed.
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An inferior pharyngeal bone of a large Cyprinoid fish, with four molariform
teeth having smooth crushing surfaces.
Presented by Sir Anthony Carlisle, F.R.S

5. An inferior pharyngeal bone and teeth of a Tench (7Tinca velgaris).

Hunterian.

The two inferior pharyngeal bones and teeth of a Roach (Lewciscus rutilus).
Hunlerian.

The two inferior pharyngeal bones and teeth of a Barbel (Barbus vilgaris).
Here the teeth are elongated, compressed, with pointed incurved summits : in
the preceding specimens may be seen the gradual change from the molary to
the laniary type. Hunterian.

The superior pharyngeal plate and the inferior pharyngeal bones and teeth of a
Chub (Lewciscus cephalus).  In this fish the inferior pharyngeals support both
obtuse and pointed teeth: they are small, and in greater numbers than the
pharyngeal teeth of the preceding subgenera of Cyprinoid fishes. The ordi-

nary bones of the mouth in all this family are devoid of teeth. Hunterian.

The skull and anterior abdominal vertebrse of a small {Jﬂ;-rinmlnnt fish.

FHuntorian.

Family Siluride.

The skeleton of a small Siluroid fish; showing the strong symphysial union of
the lower ends of the coracoid arch, and the anchylosis and lateral develop-
ment of the anterior abdominal vertebra, both of which relate to the support
of the strong anterior pectoral and dorsal spines, which are pointed and ser-
rated, and constitute formidable weapons of offence. Purchased.

The dried head of a Silureid fish, apparently of the genus Plofosis. The pre-
maxillaries support a few long, slender, straight, but not very sharp teeth
the vomer supports a large triangular patch of small molar teeth with hemi-
spherical crowns: both kinds of teeth are present upon the premandibular
bones : the pharyngeal teeth are setiform. Hunterian.
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72. The upper and lower jaws of a Siluroid fish of the genus Plafystoma : it is attri-
buted to the Sifuras fasciafus of Bloch in the Osteological Catalogue of 1531.
The teeth are arranged on the premaxillary and premandibular bones in broad
bands like a rasp of strong short bristles. There are two small groups of
similar teeth on the vomer.
Presented by Clawde Russell, Fsq., the evecntor of Dr. Pafrick Russell, to Sir Joseph
Banis, Bart., and by him o the Musewm of the College, 1505.

73. The upper and lower jaws of the same species of Platystome (P/. fasciafum).
Presented by Sir Joseph Banks, Bart.

74. The eranium, with the anchylosed anterior trunk-vertebrze, the tympanic pedicles,
preoperculars, left opercular bone, and suprascapular bones, of a species of
Siluroid fish (Sifwrus (Schilbe) congensis, Leach)*®; from the Congo River.

This specimen is chiefly interesting as showing the close resemblance between the modifi-
cations by which the anterior abdominal or cervical vertebrae have deviated from the ecommon
vertebral type, and those by which the cranial vertebree more constantly deviate from the
game type. The bodies, for example, of three ecervical vertebrae have coaleseed into a con-
LIS |_||:m_1,' TIAES, Ernm'ml below : the Immpuph:,'sc-& of two of the vertebre are Imri:r.nnta“]r
expanded, and form a continuous plate like the paroccipitals (1), mastoids (s), and post-
frontals (12) in the skull. Two of the spinons processes have also coalesced to form a con-
tinuous longitudinal erista of bone, the summit of which expands laterally to an equal breadth
with the spines of the occipital, parietal and frontal vertebree, and present a similarly granu-
lated outer or upper surface. The frontal is longitudinally fissured. The prefrontals send
down short obtuse articular processes for the suspension of the palato-maxillary arch. The

* The following are the specific characters of this fish, given by Dr. Leach in the Appendix No. 4
to the ** Narrative of an Expedition to explore the river Zaire, usually called the Congo, in South
Africa, in 1816 ; by Captuin J. N. Tuckey, R.N.”

“8p. 1. Silurvs congensis.  With the upper nostrils, the angles of the mouth, and each side of the
chin furnished with a filament ; the first ray of the dorsal and pectoral fins serrated towards the point,
which is unconnected with the second ray ; the second ray very much elongated and attenuated ; the
lacindee of the tail acute.

“ (Mhg.—The first ray of the dorzal fin is only serrated towards its point, the unconnected apex itself
being destitute of teeth. The first ray of the pectoral fins is serrated above the unattached part, an
the teeth are continued downwards to near its middle. It is akin to Silurus mystus (Geoff. Poiss. de
Nil), but may he easily distinguished from it by the characters of the pectoral fins, and by the presence

of the filaments on the chin. The filaments of the chin and nostrils are nearly of equal length ; those
of the angles of the mouth are very long.”
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tympanic pedicle articulates by an upper partially divided ball to a socket formed by the post-
frontal, by the orbito-sphenoid, and by the mastoid. The upper and posterior articular
tuberele of the tympanic pedicle supports the opereulum. The uwpper fork of the supra-
mapulﬂ has coaleseed with the ||a'rnw."||ﬁt11| : the lower fork articulates with a transverse pro-
cess of the basioeeipital.

Presented by Dr. Leach, F.LS.

75. The left half of a vertically bisected skull of a large Siluroid fish (Bagres tachy-
JOHs).

In this specimen the articular surface for the tympanic pedicle is formed by the mastoid
and postfrontal exclusively, and chiefly by the latter : the upper prong of the supraseapula
again bifurcates to unite with both paroceipital and mastoid ; the long and slender lower prong
is joined by suture to a lateral process of the basioceipital.

The five anterior vertebrm of the trunk are anchylosed together and to the basioecipital by
a continuous hypapophysial plate developed from their under part, which is perforated
lengthwise for the beginning of the aorta, and expands upwards and outwards where it is
:1!1:5{-1}' njlilliml to the under surfaces of the HJ—E!I]JHI]I]A'\{! ]mrnpulnh:,.'s_i:'ﬁ of the same vertebrae,
It 15 remarkable that the econcave artienlar surfaces of the bodies of these coaleseed vertebrae
have been preserved by a retention of the interposed gelatinous remains of the primitive
‘potochord.” The Ilmly of the atlas is short ; it is quite detached from its broad Imml:mph:r-
ses, which are wedged between those of the oceiput and axis: they are much expanded, and
terminate backwards each in a pointed process. The body of the axis is ix times ag long as
that of the atlas; but the apices of the two deep hollow terminal articular cones meet in the
centre : its parapophysis is expanded, like that of the atlas, to which it articulates anteriorly
by a suture, as it does posteriorly to the co-expanded parapophysis of the third vertebra. The
gradual resumption by the parapophyses, in the succeeding vertebree, of their normal form
and position establishes the serial homology of those of the three posterior cranial vertebrae,
which parapophyses have received, on account of their special modifications, the speeial names
of * paroceipital,” * mastoid,” and * postfrontal” bones.  The axis, also, sends upwards a strong
spinous process : the bodies of the third and fourth vertebrae are elongated like that of the
axis, but in a less degree.  That of the fifth vertebra is singularly modified ; its anterior half
presenting the long and slender character of the antecedent vertebrse, whilst the posterior half
15 5u['|d¢1ﬂ:r shortened and dh‘ﬂ"lnlmr] in ﬂupth anil breadth, like the short and broad centrums
of the succeeding free vertebrse of the trunk. The nerves quit the spinal canal by direetly
perforating the neurapophyses, and the anterior roots separately from the posterior ones, as
in the similarly coalesced vertebrae forming the sacrum of birds.

Presented by I, N. Turaer, jun., Feg.

76. The ecranium, or neural arches, of the skull, with the three anterior trunk-ver-
tebrae of a large Siluroid fish.

The bodies of the vertebrae of the trunk and occiput have been horizontally hisected, ex-
posing the biconical cavities between them. They are, however, firmly interlocked together

E
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by the same kind of deeply indented suture as that which unites the bodies of the occipital and
parietal vertebrae in this and other fishes.

The posterior articular surface of the third trunk-vertebra is as remarkable for its shallow-
ness and breadth as the anterior one for its narrowness and depth.  The parapophyses of this
vertebra are of great length, are depressed, flattened and extended ontwards, and suturally
united by the whole of their anterior margin with those of the second vertebra. The neur-
apophyses are distinet from one another ; each sends off a zygapophysis, looking npwards from
the back part of its base, and terminates above in a short thick triangular spine, which arti-
culates anteriorly with the neurapophyses of the second vertebra. The centrum of the
second vertebra is twice the length of the third, and is irregularly excavated laterally, as well
as before and behind. The parapophysis is enormously developed in length and breadth, and
itz anterior ma‘rgi:n 15 hent wpon itself, so as to circumseribe a I:ll,'l,"P canal |1:afli115 outwaris,
It extends outwards and upwards, and articulates not only with the parapophysis of the atlas,
but with the extremity of that of the oceipital vertebra.

The neurapophyses each send upwards a separate spinous process, which rise parallel with
each other, but are united together above the neural canal ; and their interspace receives the
hind margin of an enormous compressed neural spine, the base of which extends along the
neural arch of the atlas, and the anterior border of which articulates with the posterior border
of the spine of the occiput.

Purchased.

77. The dried skin of a Siluroid fish (Arius eruciger), showing the large dermo-
placoid plates of the exo-skeleton, and the proportions and position of the
strong pectoral and dorsal spines.

The broad patches of tessellated small hemispherie teeth upon the palatines are worthy of
notice ; and the transverse group of short setiform teeth upon the premaxillaries. In the
lower jaw the setiform denticles are gradually transformed into the hemispheric tubercles, as
they are situated further back in the mouth. The cranial ganoid plate is cruciform, with a
granular surface, the granules running together into strie at the middle of the plate; the
short arms of the cross touch, but are not confluent with, the scapular plates. The humeral
plates extend almost as far back as the strong peetoral spine which they assist in supporting,
and are rounded at their extremities as in the drins rita. The dorsal plate is formed by four
bones ; its pointed anterior end penetrates a noteh in the contiguous end of the cranial one.
The first short and strong dorsal spine overlaps the base of the second enormous one which
constitutes the chief weapon of defence of this Siluroid fish. The anterior border of this
spine has a fine ridge lodged in a slight longitudinal groove : some small teeth are developed
from the posterior margin, which is attached to the dorsal fin.  This species of drivs is from

the Ganges ; the native name is * Bilgugra.’

Purchused.

78. The interneural and dermoneural spines, forming the first ray of the dorsal fin
of a large Sifwroid. The summit of the interneural spine expands into a broad
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heart-shaped scute with a granular and reticulate external surface. A bony
ring is formed at its posterior part, which passes through a perforation in the
base of the spine; which base reciprocally traverses the interneural ring, so
that the spine and plate are locked together like the linksiﬂf a chain. The

spine is grooved and dentated posteriorly.
Preseated by Willian Chanbers, Esq.

79. The corresponding parts of a smaller Siluroid. Hunterian,

80. The dermoneural spine and articular part of the interneural plate of a Siluroid ;
showing the linked articulation of the two parts: the base of the spine is con-
vex at the middle, and plays in a corresponding concavity of the interneural
plate ; its sides expand into two flattened surfaces which rest in corresponding
surfaces of the interneural plate. Hunterian.

81. A dermoneural osseous serrated spine of a Siluroid. IHunterian.

82. The right coracoid bone with the anchylosed radius and ulna, and the first ray
of the pectoral fin of the Silwrus roungensis. This ray is completely ossified,
thick, and strong: serrated on its anterior and posterior borders.  Its ex-
panded base is articulated by a double, interlocking, oblique trochlea. The
movements of flexion and extension can only be performed when the spine is
maintained by mmuseular action in a certain oblique position ; any direct
attempt to hend back the spine, when it is at any stage of the erection, is
opposed by the nature of the joint. Presented by Dr. Leach, F.L.S.

83. The corresponding bones of the left side of the same fish. The expanded inferior
border of the coracoid is deeply notehed or indented, and is articulated with
the opposite coracoid by suture. Presented by Dr. Leack, F.L.S.

84. The right coracoid bone of another species of Silwroid ; showing larger and
deeper notches at the lower sutural margin of the bone. Hunterian.

85. Serrated spines of the pectoral fins of a Sifuroid. Mus. Brit.
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Order 1II. PHARYNGOGNATIHI.

" Suborder I. MALACOPTERYGIL

86. The anterior part of the skull of a species of Seomberesor ; it is remarkable for
the long and slender muzzle, formed principally by the premaxillary and
dentary bones. Hunterian.

Suborder I1. ACANTHOPTERYGIT.

Family Labride. Wrasses.

87. The dried head of a large species of Wrasse (Labrus), showing, even in
their present shrunken state, the unusual development of the external lips, to
which the name of the genus refers. The relative position, and the form of
the single lower pharyngeal bone, and of the two upper pharyngeals, are
well shown in this specimen : the latter play backwards and forwards upon
articular surfaces of the basisphenoid, which are concave mesially, convex
laterally : the upper pharyngeals show co-adapted convexities and concavities.

Mus. Brit.

88. The dried head of a small Ladroid fish, showing the four laniary teeth at the
fore-part of the premandibular and premaxillary bones, the two smaller laniary
teeth at the posterior part of each premaxillary, and the intermediate row of
minute subequal teeth. The corresponding tecth of the lower jaw are rather
larger : on the inner side of these in both jaws there is a narrow band of
villiform teeth. The two triangular superior pharyngeal bones with their

pavement of rounded molars are preserved in this specimen. Hunterian.
89. The dried head of a small Wrasse (Julis). HHunterian.
90. The dried head of the same species of Wrasse. Hunterian.

91. One premaxillary and both premandibular bones of a Wrasse (fulis), showing a
similar type of dentition, but with a larger proportional size of the posterior
teeth in the lower jaw. Hunterian.,
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92. The premandibular and premaxillary bones of a large fish of the genus
Cossyplius. HHunterian.

93. The premaxillary and premandibular bomes of a large fish of the genus
Cossyphus. There are two large laniariform teeth at the fore-part of each pre-
maxillary ; and one such tooth at the fore-part of the premandibular bone : a
few small conical teeth represent the rest of each series, which is not ter-
minated by any larger laniary. The inner side of the alveolar border of the
jaw is paved by a broad band of small tubercular teeth.

Presented by Williaw Lynn, Fsq.
94. The superior and inferior pharyngeal bones of a Zadroid fish. Hunterion.

95. The two superior pharyngeal bones of a Labroid fish, with their pavement of
molar teeth.

The whole of the unattached surface of the pharyngeals is covered with these teeth, which
vary in size and shape in different parts of the pharyngeal bones ; many are round, some are
angular, and some of the smaller ones at the external angles present a conical form. Each
tooth iz attacled h_!.' the eireumference of a Slig'ilﬂ_'!.' eontracted base to the ':lmrg']n of a shallow
alveolus ; this margin is indented by fine vertical grooves, the plates between which are mor-
ticed into corresponding grooves in the osseous margin of the base of the tooth. The floor of
the alveolus is a thin plate, perforated by numerous foramina, and does not become anchy-
losed to the base of the tooth ;. nor indeed does it sustain any of the superincumbent pressure.
The pharyngeal tooth, when first in place, has its base excavated by a wide but shallow pulp-
cavity. This iz gradually diminished by a formation of dentine from the margins of the
hase, which encroaches towards the centre, until it !inu]!f forms a parl.it'tu-n between the
pulp-cavity and the alveolus. In most of the specimens of the pharyngeal bones of the Wrasse-
tribe some of the alveali are empty, and the erown of a new tooth is seen pmh‘miing for a
greater or less extent throngh the eribriform base.

Muz. Brit.

96G. The two superior pharyngeal bones of a large Zabroid fish. Hunterian,
97. The two superior pharyngeal bones of a large Lafroid fish. Hinterian.
8. The two superior pharyngeal bones of a large Labroid fish. Mus. Brit.

99. One of the pharyngeal bones with its pavement of large obtuse teeth of a Labrus.
Two of the cavities of reserve are exposed which contain the germs of succes-
sional teeth. Hinterian.
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100. The left superior pharyngeal bone of a large fish of the genus Cossyphus.
It is paved with rounded or flattened molars of different sizes. Some of these
have been shed, and the germs of their successors are exposed in the closed
alveoli, which are immediately above the teeth that are shed. Hunterian.

101. A right superior pharyngeal bone of a large fish of the genus Cossyphus;
it is vertically bisected, showing the mode of attachment of the teeth in use,
and the cavities of reserve with the germs of the successional teeth beneath

them.

The eentre of the pulp of the pharyngeal molar remains uncaleified long after the tooth
has taken its place, and the circumference only of the base of the tooth rests upon the
raised margin of the alveolus. The part of the tooth which sustains and transmits the pres-
sure is strengthened by the development of a strong convex ridge projecting from its inner
surfiee into the polp-cavity ; and the mlcigomlls tubes of this ridgt-, while simply following
the ordinary course of development, acquire a direction the best adapted for diffusing the
pressure equally to every point, by radiating from the plane of resistance. The pressure
received h‘\ the border of the alveolus is transferred to the walls which divide the 5ul:|ja.4;ent_
vaulted cavities containing the germs of the new teeth. The roof of these eavities, which
forms at the sume time the floor of the alveolus above, being thus relieved from the superin-
cumbent weight, freely vields to the absorbent process consequent on the growth of the new
tooth ; and before the latter becomes subjected to any pressure from above, itz formation has
heen sufficiently perfected to enable it to sustain that pressure without injury. The lateral
walls of the eavitics containing the reserve teeth, to which the pressure is transferred from
the margins of the sockets of those in use, consist of a much denser osseous tissue than the
other parts of the pharyngeal bone.

Huaterian.

102. An inferior pharyngeal bone of a Labroid fish, longitudinally bisected, show-
ing the cavities of reserve of the suecessional teeth. Hunterian.

103. The upper and lower pharyngeal bones and teeth of a small Zadroid fish,
called the ¢ Red-mouthed Grunt’ on the original label. Hunterian.

104. The basibranchials and hypobranchials of the third and fourth gill-arches, and
the coalesced basibranchials of the fifth arch, which form the basis of support

for the inferior pharyngeal teeth, of a small Wrasse or Labroid fish.
Hunterian.
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105. The two superior pharyngeal bones and the inferior pharyngeal bone of a
Wrasse or Labroid fish: the dentigerous surface 15 paved by close-set and
for the most part hemispherical molars, those of the upper pharyngeals

differing from each other considerably in size. Hunterian.
106. An inferior pharyngeal bone and teeth of a Labroid fish. Hunterian.
107. An inferior pharyngeal bone and teeth of a Labroid fish. Hunterian.
108. An inferior pharyngeal bone and teeth of a Labroid fish. HHunterian.
109. An inferior pharyngeal bone and teeth of a Zabroid fish. Hunteriean.
110. An inferior pharyngeal bone and teeth of a Ladroid fish. HHunterian.
111. An inferior pharyngeal bone and teeth of a Zabroid fish. Hunterian.
112. An inferior pharyngeal bone and teeth of a Lafroid fish. Hunterian.
113. An inferior pharyngeal bone and teeth of a Zadroid fish. Hunterian.

Family Searide. Parrot-fishes.

114. The skeleton of a Parrot-fish (Seares), belonging to that section of the genus
characterized by two pointed denticles projecting from the back part of the
alveolar border of the premaxillary bone. The number of abdominal vertebra
1s 11 that of the candal vertebrse, 12: total, 23.

The abdominal parapophyses are well developed : the ribs have an overlapping articulation
with their extremities. The parapophyses from and after the seventh abdominal vertebra
bifureate, and the median prongs coalesce and form a bridge beneath the abdominal aorta: at
the thirteenth vertebra they are wholly bent down and anchylosed together to form the hemal
canal. The epicoracoids are of unusual breadth, and the pubic bones are of great length, as
in most thoracic fishes.

Prrehased.

115. The skull, with the dried integuments, of a small Parrot-fish. It belongs to
that section of the genus Scarws which is characterized by a single pointed
tooth, projecting outwards from the back part of the dentigerous plate of each
premaxillary bone. The relative position of the single inferior dentigerous
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pharyngeal plate, and of the two superior pharyngeal plates is well shown in
this specimen. The inferior plate is supported by the two confluent basi-
branchial bones of the last branchial arch : the superior plates are supported
by the pharyngobranchial pieces of the three posterior branchial arches.
Hunterian.

116, The skull of a large Parrot-fish (Seares), with the integuments remaining on
the right side. The numbers indicate the names of the bones according to
Table 1.

The sugpension of the :|:|1.|'|.":i:|1|'|r1'|.r arch l|1rm|g1| the medium of the |m|atim-. from the pre-
frontal is well shown, and the correspondence of the articulation between the maxillary and
the premaxillary with that between the articular and dentary pieces of the lower jaw, is very
cloge and llustrative of their senal htlllll'.'l]ﬂg}‘. The |1]‘11'l1.';|;|1|:|111'ln and ]LJ"H][:,-'TI"!I]IH‘IiL! bones
are of great breadth. The borders of the premaxillary and dentary picces are paved with
hard enameled [II:'I!t'i.[!IE'FJ, &0 |1'|m:|::1 thiat l]L[‘_r O HIEE cach other I:I:,-' their sudes mstead of b}r
their snmmits.

This specimen was formerly preserved in the museum of the Royal Society ;
and is figured in * Willughtii de IHistoria Piscivm, Joannes Raius, 1656, fad.
X. it :—Ingentis cujusdam piscis Indicl caput, an e Turdorum genere? e M.
5. R.” Mus. Brit.

117. The right halves of the maxillary and mandibular arches, with a portion of the
tympanie pedicle of the same side of a large species of Scarws. The consti-
tuent bones are indicated by the numbers affixed to them aceording to
Table 1. HHunterian.

115. The bones of the head of a small species of Searus.

The anterior expansion of the vomer, and the lateral processes of the basioccipital and basi-
sphenoid, which form the articular cavities for the superior pharyngeals, are worthy of notice
in this specimen ; as also the depression above the nasal and fore-part of the frontal bones,
upon which the long nasal processes of the premaxillary bones play backwards and forwards
in the protractile and retractile movements of the jaws.

HHunterian.

119. The premaxillary, premandibular, and pharyngeal bones and teeth of a small
Parrot-fish, of that section of the genus in which there are no lateral out-
standing pointed premaxillary teeth. Hunterian.
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120. The premaxillary and premandibular bones of a species of Searws ; the denticles
composing the apparently continuous enamel-casing of the beak-shaped jaws
are unusually large and well defined. Hunterian.

121. The premandibular and premaxillary bones and teeth of a species of Searws.
Hunterian.

122. The premaxillary and premandibular bone of a large Parrot-fish (Searus
maricalus).

The maxillary bone is seen from its outer side where the beak-shaped portion presents a
surface checkered ||'1.' small |1:|'.:Ellg;'c—shap|3r] Platm& of an enamel-like sllhﬁlaum', nrmngc!d 1mn
a quincuneial order.  The premandibular bone is seen from its inner side which exposes the
mm‘gi:ml row of pm-u:umbcnt denticles, the crowns of which form the lncr.l,l:ng_l*—:slmpﬁl |1h|tr.15
above mentioned, A [ungihulilml HL‘.I’__'liIJII has been removed from this bone to show the
vertical series of twelve successive denticles anchylosed to each other and to the dense texture
of the jaw, of which series the apparently enameled tessellated covering of the jaws consists :
below this series one of the alveoli of a denticle not yet anchylosed is exposed ; and beneath
thig the cavity or closed alveolus common to the germs of several successive denticles. It
will be seen by the relative position of the teeth to the jaw, that the marginal series
in uge in the upper and lower mandibles oppose each other by their sides instead of their
CTOWILS,

HHunterian.

123. The section removed from the preceding premandibular bone, showing some
of the separate denticles in the dentiparous cavity.

These denticles present the form of short, thick and comieal, four-sided eolumns, the hase
forming the crown : the opposite contracted end is excavated, and eontained the remains of
the formative pulp. The ossification of the capsule of each matrix, by which the general
confluence of the teeth with the jaw is effected, has already commenced in the cavity, and
has produced a honeyeomb character of the posterior surface of the outer alveolar wall : this
wall is absorbed as the jaw rises in the progress of its growth, and the crowns of the denticles
are thus exposed. The symphysial surface of the premandibular bone is remarkable for the
regularity of the vertieal series of nigged, chevron-shaped ridges by which the firm inter-
locking of the two premandibulars is effected. The complexity of the dental apparatus and
the concomitant strength of the jaws of the Parrot-fishes (Searws) relate to the peculiar
nature of their food. These, for the most part tropical, fishes frequent the vast coral reefs
which are in course of formation in those |:].lilmIES'., and thr:;l.r browse i the f":']fl“"‘ of the
lithophytes and their new-formed cells, as the ruminant quadrupeds crop the herbage of the
dry land. The irritable bodies of the gelatinous polypes when touched retract into their
cells, and the Seari consequently require a dental apparatus strong enough to detach and

¥
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reduce to a pulp those calearcous habitations. The gelatinous matter of the polypes is dis-
solved and digested, but their caleareous parts are cast out, in the condition of nearly pure
chalk, with which the intestines of the Parrot-fishes are found laden : whence these fishes
have been classed amongst the geological agents by which the skeletons of the lithophytes
are converted into chalk *,

Hunterian.

124. The premandibular and premaxillary bones of the Searws rivulatus, Cuv. et Val.
The exposed crowns of the denticles in these jaws are not so distinetly tuber-
culate as in the preceding species. Hunterian.

125. The premaxillary and premandibular bones of apparently the same species of
Searus.

126. The maxillary, premaxillary and premandibular bones of apparently the same
species of Searws. The bases of the dentigerous portions of the jaws present
a green colour. Hunterian.

127. The premaxillary and premandibular bones of a species of Searus.
Hunterian.

128. The premaxillary and premandibular bones of a small species of Searus. The
symphysial surfaces of the lower jaw present a series of parallel oblique ridges.
Hunterian.

129. The premaxillary and premandibular bones of a species of Searus. The sym-
physial ridges decrease in size more rapidly towards the summit of the joint
than in the preceding specimen. Hunterian.

130. The superior and inferior pharyngeal bones and teeth of a species of Searus.

The superior dentigerous pharyngeals present the form of an elongated, vertical, inequi-
lateral triangular plate : the upper and posterior margin 18 sharp and concave ; the upper and
anterior margin forms a thickened articular surface, convex from side to side, and playing in
a corresponding groove or concavity upon the base of the skull; the inferior boundary of the

* Darwin, Narrative of the Voyage of H.M.5. * Adventure’ and * Beagle,’ vol. iii. p. 553.
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trinngle iz the longest, and also the broadest ; it is convex in the antero-posterior direction,
and flat from side to side. It is on this lower surface that the teeth are implanted, and in
most species they form two rows ; the outer one consisting of very small teeth, the inner one
of large teeth. These present the form of compressed conical plates or wedges, with the basis
excavated, and the opposite margin moderately sharp and slightly convex to near the inner
angle, which is produced into a point. These plates are set nearly transversely across the
lower surface of the pharyvngeal bone, and are in close approximation, one behind another :
their internal angles are produced beyond the margin of the bone, and interlock with those
of the adjoining bone when the pharyngeals are in their natural position ; the smaller den-
ticles of the outer row are set in the external interspaces of those of the inner row. The
gingle inferior pharyngeal bone eonsists principally of an obleng dentigerous plate ; its breadth
somewhat exceeds that of the conjoined dentigerous surfaces of the superior pharyngeals, and
it is excavated to correspond with their convexity. The lower dentigerous plate is prinei-
pally supported by a strong, slightly-curved, transverse osscous bar, the extremitics of which
expand into thick obtuse processes for the implantation of the triturating muscles. A longi-
tudinal erest is continued downwards and forwards from the middle line of the inferior pha-
ryngeal plate, anterior to the transverse bar, to which the protractor muscles are attached.
A longitudinal row of small oval teeth, alternating with the large lamelliform teeth like those
of the superior pharyngeals, bounds the dentigerous plate on each side; the intermediate
space is occupied by the larger lamelliform or wedge-shaped teeth, set vertically in the bone,
and arranged transversely in alternate and pretty close-set series.

Mus. Brit.

131. The inferior pharyngeal bone and teeth, with the dentigerous portions of the
superior pharyngeal bones, of a large species of Scarws, showing the interlock-
ing of the superior pharyngeal teeth with each other. Hunterian.

132. The inferior pharyngeal bone and a vertical section of one of the superior pha-
ryngeals, of a large species of Searus. The back part of the inferior pharyn-
geal 1s turned towards the number on the tablet, and exposes the large denti-
parous cavity for the supply of new teeth to replace those that have been worn
out in front.

The pharyngeal denticles are developed in wide and deep cavities in the substance of the
posterior part of the lower and of the anterior part of the upper pharyngeal bones. Each
denticle is inclosed in its proper capsule, which contains an enamel-forming pulp and a den-
tinal pulp, in close cohesion with each other and with their common capsule. The teeth
exhibit progressive stages of formation as they approach the posterior part of the upper and
the anterior part of the lower pharyngeal bones: as their formation advances to completion
they become soldered together by ossification of their respective capsules, and soon after-
wards are anchylosed by ossification of the base of the dentinal pulp to the pharyngeal bone

F 2
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itself. The line of demarcation between the dentified and ossified portions of the pulp is well
defined, so that when the pharyngeal bone and teeth are sawn through vertically, the fully
formed teeth appear as hollow cones set upon wedges of bone, as shown in the specimen.

Mus. Brit.

An inferior pharyngeal bone of a large speeies of Searss, from the Bermudas.
It shows well the effects of the powerful grinding action performed by the

posterior jaws of the Parrot-fishes. Presented by Prof. Owen, F.R.S.
An inferior pharyngeal bone and teeth of a Scarus. Hunterian.
The superior pharyngeal teeth of a Scarus. Hunterian.
The teeth of the right superior pharyngeal bone of a Searus. Hunterian.

The ﬁup{zrim‘ and inferior plmrjmgf;al bhones and teeth of a Searws.  Wus. Brit.

The right superior and the inferior pharyngeal bone and teeth of a Searws.
Hunterian,

The superior and nferior pharyngeal bones of a small Scares. There are three
series of denticles on each superior pharyngeal bone, decreasing in size from
within outwards. The gubernacular orifices leading to the dentiparous cavi-
ties at the back part of the bones are well seen in this specimen.  Hunlerian.

The superior and inferior pharyngeal bones and tecth of a small species of
Searws.  The superior teeth are in three series on each pharyngeal bone: the
inferior pharyngeal teeth form a disc broader than it is long. Hunterian.

The superior and inferior pharyngeal bones and teeth of a small species of

Searus ; showing the articular surfaces and the processes for muscular attach-

ment. Hunlerian.

The superior and inferior pharyngeal bones of apparently the same species of

Searus. Hunterian.
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143. An anterior candal vertebra of a Parrot-fish (Searus).

The terminal cones, of which the pm:ilr_'rinr i5 the deepest, are ossified to their eentre : they
are umted h_',.' firm bll']l]}" matter, presenting a reticulate or fibrous aspect in the d{'*pﬂ'&s'mma at
the sides and under part of the centrum. The neurapophyses are anchylosed to their cen-
trum and to their spine; and the parapophyses, which have alzo united with the centrum,
are bent down and have coalesced at their extremitics to form the haemal canal.

Hunterian.

144. A vertical longitudinal section of a dorsal vertebra of a large Parrot-fish (Searas).

The parapophysis (marked p) is long, strong, and twisted : the neural spine is very long
and slender.  The osseous texture is not lamellated, but is coarsely and irregularly reticulate.

Hunterian.

145. A vertical longitudinal section of a caudal vertebra, with the confluent ham-
apophyses and hiemal spine, of a large Parrot-fish (Searus). Hunterian.

146. A horizontal longitudinal section of a caudal vertebra of a large Parrot-fish
(Searus). Hunterian.

Order IV. ANACANTHINL

Family Gadide.

147. The skeleton of a Cod-fish (Gadus morriuwa). Number of abdominal vertebra,
18 ; of caudal vertebre, 34 . total, 52.

This may be regarded as a typical form of the malacopterygian skeleton, although all the
Gadide resemble the deanthopteri, and differ from the Malacopteri in the absence of the
“ductus pneumaticus.’ All the rays of all the fins are flexible and jointed. The abdominal
vertebree are characterized by the great size and length of the parapophyses, and by the small
size of the pleurapophyses which are appended to their extremities.

Purchased.

148. The disarticulated skull of a Cod-fish (Gadus morrdua), with the branchial
arches.

The bones of the endo-skeleton are numbered in accordance with Table I.  The four ver-
tieal segments in which thnjr are mngell are ﬂisliuguishl:d h:,r the colours of the tickets bear-
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ing the numbers of the bones : the yellow tint indicates the occipital segment or vertebra ; the
green the ]'mri:ula'l gegment ; the blue the frontal :it'gm{'ul; and the red the nasal segment.
The sense-capsules are denoted by erimson tickets ; the bones of the splanchno-skeleton by
brown tickets ; and those of the dermo-skeleton by white ones.

The bones of the occipital segment form an wpper, or * neural,” and a lower, or *hamal’
arch : those of the nenral arch encompass the medulla oblongata and cerebellum in the recent
fish, and are six in number.  The first and lowest, called Sasivecipifal (1), 12 a short, strong,
subrhomboidal bone, subeylindrical and truncate posteriorly, where it is excavated to form
the articular cavity, united with the corresponding hollow cone on the fore-part of the body of
the atlas; the anterior pointed end of the basioceipital was wedged into the basisphenoid,
fitting and filling up the deep posterior cleft of that bome. The basioccipital offers on each
side a rough articular surface for sutural union with two lateral bones, the exoceipitals (2,2);
behind which it received the anteriorly projecting base of the neural arch of the atlas, which
was wedged into the posterior angle between the basi- and exoccipitals, and was firmly united
to them by broad sutural surfaces. The exoecipitals present the form of oblong, subgua-
drate bones, thick, and with two rough, deeply-indented articular surfaces below, but ex-
panded and produced outwards above: they encircled the epencephalon, and completed the
contour of the foramen magnum. They are perforated for the passage of the nervi vagi, and
were articulated below with the basioccipital, behind with the neurapophyses of the atlas,
above with the superoccipital (3) and the paroceipitals (1), and in front with the petro-
sals (1s).

The superoceipital (3) presents an elongated rhomboidal form, and was articulated by an
inferior cellulo-sutural surface with the summits of the exoccipitals and the mesial angles of
the paroccipitals, forming the key-stone of the neural arch: it sends upwards and back-
wards a strong comprezsed spine from the whole extent of the middle line, and a transverse
‘superoccipital* ridge outwards from each side of the base of the spine to the external
angles of the bone, It advanced forwands and joined the frontal, pushing aside, as it were,
the parietals.

The paroccipitals (1, 4) were wedged into the angles between the ex- and super-oceipitals :
they are of a conical form, with the base towards the cranial eavity, and the apex turned out-
wards and backwards. Their whole outer surface 15 here traversed uhliqui‘l}' 'E.lj' a pmmilmnt
ridge, ending at the lower and hinder projecting angle of the bone. The inner surface of the
paroccipital, like that of the exoceipital, is excavated for the lodgement of part of the poste-
rior and external semicircular canal of the large internal organ of hearing in Fishes. The
outer projecting process supported the upper fork of the first piece of the hemal or © sca-
pular® arch.

The zecond ring of bones, or that which encireled the mesencephalon (lobe of the third ven-
tricle and optic lobes), includes the basisphenoid (s), the alisphenoids (s}, the parietals (7),
and the mastoids (s). The basisphencid (s) is connate with the presphenoid (o), forming
with it a long subtriedral bone (basi-presphenocid), usually bifurcate posteriorly, and more or
less expanded beneath the eranial eavity : it is then continued forwards along the base of the
interorbital space to near the fore-part of the roof of the mouth : its posterior extremity was
firmly wedged by a kind of double gomphosis into the basioceipital : its expanded part sup-
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ported the petrosals and alisphenoids: the presphencidal prolongation (o) articulated with
the orbitosphenoids, and it terminates forwards by a cavity which received the pointed end
of the vomer.

The alisphensids (s, 6) were firmly articulated by broad sutural surfaces to the expanded
gides of the hn.-;ir.plu:nuid; above which their bases almost met and imlnﬁliatf:lj‘ su!r[mrlunl
the third ventricle or mesencephalon, leaving an interspace for its pituitary prolongation,
which rested in a eavity or “sella’ of the hﬂ.‘ii!i].llll,"]lﬂid. In the Cod the chief part of the tri-
E'ernina'l nerve passes out of the eranium by the anterior noteh of the u]i!ipllﬂmid. A part of
the vestibule and the anterior semicireular canal of the acoustic labyrinth usually encroach
upon its inner concavity, whence some have deemed it to be the petrous bone,

The parietals (7,7) would complete above the esscous cineture of the most expanded seg-
ment of the brain, but are separated from one another by the anterior prolongation of the
superoccipital : they are nearly flat, and present a much smaller proportional size than in the
higher classes of Vertebrata: they were articulated to the mastoids outwardly and below,
to the superoccipital above, to the frontal and postfrontal before, and to the paroccipital
behind.

The miesteids (s, 5) bear the same relation to the mesencephalic bony girdle, which the par.
oceipitals do to the epencephalic one; and they project outwards and backwards further
than the paroccipitals, forming the second strong transverse process at each side of the era-
nium. This process is developed from the outer margin of the mastoid : the inner side
of the hone is l'."!iElIII:Il].L'I:] anid enters :tiighll}r into the formation of the walls of the cranial, or
rather the acoustic cavity ; its inner, usually cartilaginous surface lodging part of one of the
semicircular canals.  Each mastoid was wedged into the interspace surrounded by the ex- and
par-oceipitals, the petrosal, the alisphencid, the parietal, the frontal and postfrontal bones.
The projecting process lodged, above, the chief mucous canal of the head, and below, afforded
attachment to the epitympanic or upper piece of the bony pedicle, from which the mandibu-
lar, hyoid, and opercular bones are suspended : its extremity gives attachment to the strong
tendon of the dorso-lateral museles of the trunk.

The bazal pieee of the third eranial cineture, which defends the prosencephalon, or eere-
bral lobes, is formed by the presphensid (s), already described as connate with or produced
from the basisphenoid. The sides of the prosencephalon are defended by the orbitosphe-
noids (10, 10) : these are small semielliptic plates, separated from the presphenoid by the ali-
sphenoid, to which they were articulated below and behind, whilst above they were joined to
the frontal and postfrontal, completing the anterior part of the lateral walls of the cranium.
The rhinencephalie crura are continued forwards above the superior interspace of the orbito-
sphenoids ; and the optic nerves escape by their inferior interspace.

The frontal bone (1) completes the prosencephalie arch above, and enters into the forma-
tion of the cranial cavity, though its major part forms the roof of the orbits, which accessory
function is the chief condition of the great expanse of this nenral spine in Fishes, It is here
single and sends up a median crest, which is wnited with that of the superoccipital. The
frontals rest in a small part of their extent upon the orbitosphencids, but are more con-
stantly articulated, anteriorly, to the nasal and prefrontals, and posteriorly, with the post-
frontals, the parietals, the mastoids, and the superoccipital.
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The postfrontals (12,12) belong to the same eategory of vertebral pieces as the mastoids,
whose prominent crest they partly underlie and complete in the natural skull, lending their
aid in the formation of the single articular cavity for the tympanic pedicle. Like the mas-
toids their inner surface is expanded, and enters into the formation of the otoeranial cavity
th!'}' form the imslfriﬂr lll"llllld..l'lr}" of the orbit ; are artienlated below to the orbitosphenoid
and alisphenoid, above to the frontal, and by their posterior and upper surfaces to the
mastond.

The upper or neural arch of the segment which completes the skull anteriorly, consists of
the ¢ vomer ' (12) below, the * im‘frn:mlalls’ {14} hmml]}r, and the * naszal® (13) above.

The vomer (12) 15 thick and expanded anteriorly, slender and terminating in a point poste-
riorly, where it was wedged into the under part of the presphencid ; its antero-lateral angles
were articulated to the prefrontals ; its upper surface supported the nasal bone by an inter-
vening cartilage. The palatine bones abutted against the expanded anterior part of the
vomer, the under side of which suppaorts teeth.

The prefrontels (1) rested below upon the presphencid and vomer, supported above the
fore-part of the frontal and the back part of the nazal, and contributed to sustain the palato-
mﬂxillar_r,' nn:h; but their most constant relations and funetions are in defence and suUpport
of the erura of the u'lﬁmtﬂry gnllg]'l:ms.

The sasal bone (15) is single, and terminates forwards in a thick obtuse extremity. It was
articulated above and behind to the frontal and prefrontals, and below, by the medium of &
vertical cartilage, to the vomer.

The petrosal (10) attaing an equal size with the alisphenoid, which it resembles in form, ex-
cept that the notched margin is posterior. It forms the posterior lateral wall of the cranium,
and was articulated below with the basioccipital and basisphenoid, above with the mastoid
and paroecipital, behind with the exoccipital, and before with the alisphencid : it supported
the coehlear division of the labyrinth containing the otolithes.

The selerofal consists of two subhemispherie pieces, each with two opposite emarginations :
the inner ones circumseribing the hole (analogous to the meatus internus of the petrosal), for
the entry of the nerves and vessels to the essential parts of the organ of vision, and the outer
or anterior emarginations supporting the cornea. The entire sclerotic, whether bony, carti-
laginous, or fibrous, bears the same essential relation to the vascular and nervous parts of the
organ of sight, which the petrous bone does to the organ of hearing, and which the turbinate
bones do to the organ of smell.

The palatine bone () is thick and strong at its upper part, which sends off two pro-
cesses ;. one 15 the essential point of suspension of the palnti:—maxil]nry arch, and artieulates
with the prefrontal and vomer at their point of union, the other is convex and passes for-
wards to be articulated to a concavity in the superior maxillary. The posterior angle of the
base of the palatine is attached, in the Cod, by short and strong ligaments to the prefrontal,
The thin posterior and inner border of the bone is joined by ligament to the entopterygoid,
and its outer angle is dovetailed into the pterygoid. The palatine contributes to form the
floor of the orbit and the roof of the mouth, but 15 edentulous in the Cod.

The mazillary (21) is here, as in most Fishes, an edentulous bone, almost wholly concealed
in the recent head in a fold of the skin between the palatine and premaxillary : it lies posterior
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to and parallel with the premaxillary, which it resembles in form, but is longer and thinner.
The expanded and bifurcate end of the maxillary is produced inwards rather than upwards,
and forms a socket on which the aseending or nasal process of the premaxillary glides: a
posterior tubercle at this end of the mn:tﬂlar_'f i5 attached to the pa]ﬂ.!imr, and ligaments
connect the same expanded end to the nasal, the turbinal, the vomer, and the premaxil-
lary : the lower and hinder expanded end of the bone is attached by strong elastic liga-
ment, in which a labial gristle is developed, to the coronoid process of the lower jaw.

The premaxillary (22), one of a symmetrical pair of bones, is moderately long and slender,
slightly curved, expanded and notehed at both extremities : the anterior end is bent upwards,
ﬂhl‘ming the nasal process, and is attached in the recent head by lax ligaments to the nasal
bone and prenasal cartilage, to the palatine, and to the anterior ends of the maxillary bones.
The premaxillaries are moveably connected to each other by their anterior ends ; the nasal
processes are separated by the prenasal cartilage, the lower or outer branches projeet freely
downwaris and outwards ; the labial or alveolar border of each premaxillary is beset with
teeth.

The entopterygoid (22) i= an oblong, thin, seale-like bone, attached to the inner border of
the coadapted halves of the palatine and true pterygoid, and inereasing the bony roof of the
mouth in the direction towards the median line., It 15 edentulous in the Cod.

The pterygoid (2) forms an inequilateral but more elongated triangular plate than the
palatine, with which it is dovetailed anteriorly ; it becomes thicker towards its posterior
end, which is truncated and firmly engrained with the anterior border of the hypotympanic
and pretympanic bones; its lower border is smooth, thickened and concave : edentulous in
the Cod.

The pedicle supporting the lower jaw is divided into four pieces. The superior piece, or
epitynpanic (252), is articulated to the postfrontal and mastoid by a single elongated condyle ;
below which it becomes compressed laterally, but much expanded from before backwards.
Its lower portion is bifurcate. The anterior division articulates with the preopercular (s1),
the mesotympanie (25 4), and pretympanic (250} ; the posterior division is again bifurcate,
supporting part of the preopercular and part of the opercular bone. A strong crest projects
from its outer surface.

The mespfym}mnic {13 b], or '5};mp]c~c£in' of Cuvier, 15 a slender, mmpreasr::l, aliglltlj
eurved, elongated, triangular bone ; articulated by its upper part or base to the epitympanic
and preopercular ; by its lower end to the inner side of the hypotympanie, reaching almost
to the mandibular trochlea, and by its anterior border to the pretympanic.

The prefympanic (2sc), to which part of the suspensory pedicle of the jaw Cuvier re-
stricts the name ‘eaizsse’ or “o0s tympanicum,” is an oblong bony seale, with the posterior
margin thickened and grooved for the reception of the fore-part of the mesotympanic and the
upper and fore-part of the hypotympanic.

The hypotympanic (154} is a triangular plate of bone, like the epitympanic reversed, bear-
g the articular convex trochlea for the lower jaw upen its inferior apex, and having its
upper side or base more even than the opposite base of the epitympanic. The posterior
margn of the hypotympanic is grooved for the reception of part of the preopercular (31);
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its inner side iz excavated for the insertion of the pointed end of the mesotympanie, and the
anterior angle is wedged between the pretympanic and the pterygoid (21), and is firmly united
to the latter: the trochlea is slightly concave transversely, convex in a greater degree from
before backwards.

The mandible or lower jaw (29, 32) is the lower portion of the tympano-mandibular arch,
being articulated to the hypotympanics above, and closed by a ligamentous union or bony
symphysis with its fellow at its lower end.  The term “ramus” is applied in Anthropotomy
to each half of the mandible, and each ramus consists of two, three, or more pieces in differ-
ent fishes. In most fishes it consists of two pieces, one (29) articulated to the suspensory
pedicle, and edentulous, and the other (s2) completing the arch, and commonly supporting
tecth.  In the Cod and some other fishes a third small piece (30) is superadded, at the angle
of the posterior picce.

The diverging or radiated appendage of the tympano-mandibular arch consists of the bones
which support the gill-cover, a kind of short and broad fin, the movements of which regulate
the passage of the currents through the branchial eavity, by opening and closing the branchial
aperture on each side of the head.  The first of these opercular bones, which forms the chief
medium of the attachment of the appendage to the supporting arch, is the preopercular (),
which iz t!.t:ua]l'l.r the longest in the vertical direction, if not the Ia.I‘EEH‘t. of the bones: it is
here, in the Cod, bifurcate above, and the lower slender angle is continued downwards and
forwards to beneath the hypotympanie. Three bones usually constitute the second series of
this appendage : the upper one is commonly the largest and of a triangular form, thin, and
with radiated lines like a scale; it is the ‘opercwlar bone® (35).  Below this is the sufoper-
eufar (36).  The lowermost bone, ealled the interoperewlar (37), is articulated to the preoper-
cular above, to the subopercalar behind, and usually to the back part of the mandible ; it is
attached also, in the recent head, by ligament to the ceratohyoid in front.

The thard mverted arch of the skull is the ‘h}'ﬂi{lt‘nll,' and 15 suspl‘l‘l{lﬂl. in Osseous
Fishes, throngh the medium of the epitympanic bone, to the mastoid.  The first portion of
the arch, called afﬁfﬂ.ﬁ-ym’ {:m}. 15 a slender sL:,‘liI‘ﬂrm bone, which is attached at the upper end
by ligament to the inner side of the epitympanic, elose to its junction with the mesotympanie,
and at the lower end to the apex of a triangular plate of bone, which forms the upper portion
of the great comu.  To this portion is assigned the name of epibyal (39). “The third Jonger
and stronger piece is the ceratohyal (10). The key of the inverted arch or body of the hyoid
is here formed by four small subeubical bones on each side, which bear the name of basi-
hyals (n). The triangular flattened bone, which expands as it extends backwards, in the
middle line, from the basihyals, is the * wrofyal’ (13).

The diverging appendages of the hyoidean arch have the form of simple, elongated, slen-
der, slightly corved rays, articulated to depressions in the outer and posterior margins of the
epi- and cerato-hyals : they are called * branchiostegals’ or gill-cover rays (11), because they
support the membrane which eloses externally the branchial chamber.

The fourth eranial inverted arch is that which is attached to the paroceipital and mastoid
in the naturally articulated skull of the Cod.  The superior piece of the arch, suprascapuls (so),
is bifurcate ; one prong was attached anteriorly to the paroceipital, the other and shorter
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prong to the p:-_trosa.l; they coalesce pns!uﬁnﬂj at an acute angle, to form a slightly ex-
panded dise, from which the seeond piece of the arch is suspended vertically.

This second picee, called scapwla (31), is a slender, straight, Sl}'lifuﬂll bone, terminating in
a point below, and morticed into a groove on the upper and outer side of the lower and prin-
cipal bone of the arch.

The pointed upper extremity of this bone, ealled the coracoid (sz), projects behind the
seapula and almost touches the supraseapula : below this part a broad angular plate of the
coracoid projects backwards and gives attachment to the radiated appendage of the arch :
the rest of the coracoid bends inwards and forwards, gradually decreasing to a point, which
is conneeted by ligament to its fellow, and to the urohyal bone. The inner side of the cora-
coid is exeavated, and its anterior margin folded inwards amd backwards; it is continued
above into the III:I.‘il:I::!'iLlI' a.ugulnr process ; but in the rest of the coracoid it is ?ii.lll]bl.}' bent
upon the inner concavity of the bone whieh, in the recent fish, lodges the anterior origin of
the great lateral muscle of the trunk.

The branchial arches belong to the viseeral skeleton and are five in number ; the three first
eonsist, first, of a short pim:u below, the Aypolranchial (), dinwr.ll:.' articulated to the median
series of bones, ealled basibranchials ; next, of a long bent portion, the ceratolranchial (i),
grooved on its outer convex side for the branchial vessels, and snpimrtiug lli‘llligl‘l'ﬂll!i tubercles
on its mner sile: and, above, of a shorter, 51'.miL1rE:.- formed pil’:l’:(‘, bent inwards and for-
wards, the epifiranchial (13). To the epibranchial of the second and third arches is attached
a shorter and broader bone, the pharyngolranchial, or superior pharyngeal, which is beset
with teeth. The fourth arch consists of the ceratobranchial, the epibranchial, and the |:]1.1-
ryngobranchial pieces. The fifth arch (ib. 47') consists simply of the ceratobranchial ele-
ment : it is expanded and beset with teeth : it has been termed the inferior pharyngeal bone
(os plaryagien fnffrienr, Cavier).

149. The cranium, with the maxillary and mandibular arches and labial cartilages,
of a Cod-fish (Gadus morrhwa). The suprascapular elements of the scapular
arch are also preserved.

The general form of the eranium in this, as in mest Osseous Fishes, is conieal, the base
being behind, and perforated by the foramen magnum, the apex widely and deeply cleft
transversely by the aperture of the mouth: the orbits are lateral, large, and communicate
freely with one another; and there are, also, two deep lateral fissures behind, called gill-
apertures, with a mechanism for opening and elosing them supported by the branchiostegal
rays and the opercular bones. Most of the bones of the skull present the squamous eharae-
ter and mode of union, being flattened, thinned off, and overlapping one ancther like scales ;
and many of them are endowed with independent movements.

The principal cavities, which are formed by the assemblage of boues, which have been
specified in preceding preparations, are, the ‘cranium,’ lodging the brain and organs of
hearing ; the ‘orbital’ and the ‘nasal’ fossee; the ‘buecal’ and the ‘branchial® canals.
These cavities are not zo well defined as in the higher classes, and in no class is the exterior
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of the skull so broken by irregular depressions and prominent spines and protuberances.
The upper surface of the craniwm is commonly traversed, as in the present specimen, by five
longitudinal bony ridges or crests, intercepting four channels : the principal crest is the me-
dian one, formed by the frontal and superoccipital bones ; next to this is the pair formed by
the parietals and paroccipitals, and the lateral pair of crests is formed by the postfrontals and

mastoids : the intervening depressions lodge the anterior origins of the great muscles of the
]]‘H.Ek ﬂllll l.'lf t-hl_' H-fﬂl]l.llﬂ!' H.T[,'.I].
Hunterian.

150. The cranium of a large Cod-fish (Gadus morrhua), consisting of the centrums
and neural arches of the four vertebral segments of the skull.

It shows well the cavity circumscribed by the prefrontals and vomer for the elongated
crura of the rhinencephalon or olfactory ganglions, and the wide anterior triangular aperture
of the chamber lodging the rest of the brain.

On the right side the same numbers, on coloured tickets, are attached as in the disarticu-
lated specimen, No. 148, On the left side the name is attached to each bone.

Hinlerian.

151. The cranium of a Cod-fish (Gadus morriua), vertically and transversely bi-
sected. The bones are numbered according to Table I.  Those which enter
into the formation of the large cavities for the acoustic labyrinths, together
with the form and extent of those cavities, are well displayed ; especially the
deep conical excavations of the basioceipital, and the fissures or fontanelles
between the paroccipitals and mastoids. Presented by Prof. Owen, F.R.S.

152. The cranium of a Cod-fish (Gadus morrhua), horizontally and longitudinally bi-
sected.  The bones are indicated by the same numbers and eolours as in the
preceding specimen.

The prefrontals are detached. The vomer and nasal bone are ineluded in the same natural
division (neural arches) of the bones of the skull as those regarded as strictly cranial bones
in Human Anatomy. The eranial cavity is much contracted beneath the middle of the fron-
tal, and grmlunﬂ}r {!xp:mds to where 1t 15 l:m:um]lassml 'Ij:,r the vomer, nasal and ]'.lmrmnlalzi :
it terminates by the junction of the nasal and prefrontals. It is thus divided by the frontal
or mbterorbital constriction mmto two parts; the pd;lst-l;-.ﬁ.ur, or cranium proper, lodging the
epencephalon, mesencephalon and prosencephalon, whilst the anterior division is appropriated

to the rhinencephalon.
Presented by Prof. Owen, I.R.S.
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153. The left moiety of a vertically-bisected posterior division of the cranium of a
Cod-fish (Gadus morrhua) ; showing the large cavity or ° otoerane ” lodging the
labyrinth. The lower compartment, lodging the sacenlus and otolites, i formed
by the basioceipital and the largely developed petrosal . the semicireular canals
traverse compartments of the otocrane, formed by the exoccipital, paroccipital,
superocecipital, mastoid and alisphenoid. Hunterian.

154. A natural skeleton of the head of a Cod-fish (Gadus morrfina). On the right
side the hones are numbered on coloured tickets corresponding with the dis-
articulated specimen No. 146 ; on the left side the suborbital and supratem-
poral and labial scale-hones are preserved, and each bone has its name placed
upon it. Hunterian.

155. The skull of a Cod-fish (Gadus wmorrkwva), with the integuments and branchial
arches ; showing the premaxillary, premandibular, vomerine, branchial and
pharyngeal teeth. The branchial teeth are supported on tubercles projecting
from the concave sides of the branchial arches. Hunlerian.

156. The tympano-mandibular and hyoidean arches, with the pterygoid bones of a
Cod-fish (Gadws morrhea). The numbers indicate the names of the bones

according to Table L. Presented by Sir B. C. Brodie, Bart., F.R.S.

157. The left side of the tympano-mandibular arch, with its opercular appendages
and the pterygoid and entopterygoid bones of a Cod-fish (Gadws morrhua).
These and all the other bones are indieated by the numbers according to

Table 1. Presented by Sir B. C. Brodie, Bart., F.R.S.

158. The tympanic pedicle with the pterygoid and preopercular bones of the Cod-
fish (Gadus morriua). All the bones are numbered according to Table 1.
Presented by Sir B. C. Brodie, Barl., F RS

159. The opercular, preopercular and subopercular bones of the same fish.
Presented by Sir B. C. Brodie, Bart., F.R.S.
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The right ramus of the lower jaw of a Cod-fish (Gadus morrhua). The num-
bers indicate the articular, angular and dentary pieces, according to Table 1.
Preseated by Siv B. C. Brodie, Bart., F.R.S.

The premandibular or dentary bones of a Cod-fish {Gadus morrhuea).
Presented by Sir B. C. Brodie, Bart., F.R.S.

The premandibular or dentary bones of a Cod-fish (Gadus morikua), with the
dried symphysial tentacle. Presented by Sir B. C. Brodie, Bart., F.R.8.

The premandibular or dentary bones of a species of Gadws, with the dried
symphysial tentacle. Hunterian.

The premaxillary bones of a fish of the Cod-tribe (Gadus). Most of the teeth
have been detached from the short hollow pedestals of the alveolar surface of
these bones. HHunterian.

5. The right side of the hyoidean arch, with the opercular, subopercular and in-

teropercular bones and the branchiostegal rays of a Cod-fish. The bones are

numbered in correspondence with those in Table I.
Presented by Sir B. C. Brodie, Barl., F.R.S.

. The nside view of the right half of the hyoid arch, and its branchiostegal
appendages, of a Cod-fish (Gadws morriwa, Linn.). The bones are numbered

in accordance with those in Table 1.
Preseated by Sir B. C. Brodie, Bart., F.R.S.

. The left side of the hyoid arch, with the branchiostegal rays, of a Cod-fish
(Gadus morrhua). Presented by Sir B. C. Brodie, Bart., F.R.S.

. The hyoid arch and its branchiostegal rays, but wanting the glosso- and uro-
hyal elements, of a Cod-fish (Gadus morrfua). The bones are numbered
according to those in Table 1. Presenled by Sir B. C. Brodie, Barl., F.R.S.

. The bones of the four first branchial arches of a Cod-fish (Gadrs morrhua).
They are indicated by numbers according to those in Table I.  The third and
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fourth ceratobranchials are supported by the same hypobranchial piece. The
epibranchials support two pharyngobranchials, which are beset with recurved
pointed teeth. Presented by Sir B. C. Brodie, Bart., F.R.S.

170. One of the superior pharyngeal bones of a Cod-fish (Gadus morifna).
Presented by Sir B. C. Brodie, Bart., F.R.S.

171. One of the inferior pharyngeal bones of a Cod-fish (Gadus morrhuea).
Presented by Siv B. C. Brodie, Barf., F .S

172. The scapula, coracoids, and pectoral fins of a Cod-fish (Gadus morrkua). The
benes are numbered in aceordance with those in Table L.
Presented by Sir B. C. Brodie, Bart., F.R.S.

173. The cranium and a considerable portion of the vertebral column of a Cod-fish
(Gadus morrhua)

As in most Usseons Fi_s]'LE!s, the neural arches and |uu'a]:mp||_-,'5.e$ of the trunk vertebre have
coalesced with the centrums.  The parapophyses progressively elongate to the middle of the
abdomen : a small slll}iilmm-ntar:,' }'mmpnp]t:.'.ti.Lu. 14 Ei':'eu off behind their base. The gm{hmi
change of position until the parapophyses bend down and unite to form the hemal canal is
well shown, There is an anterior and a posterior obligue or articular process (*zygapophysis’)
developed from each side of the neural arch. The anterior one has its articular surface look-
ing downwards and forwards, and rests upon the posterior zygapophysis of the vertebra in
advance. The posterior zygapophyses in the tail rise independently of the neural arch,  The
cranium includes the same vertebral elements, viz. centrums, parapophyses, neurapophyses,
and neural spines, as are shown in the vertebra of the trunk.

Hunterian.

174. A considerable portion of the vertebral column of a Cod-fish (Gadus morrhua),
in which a few of the floating ribs or pleurapophyses are retained m articula-
tion with the cavities on the sides of the centrum. Hunterian.

175. Some of the abdominal vertebree of a Cod-fish (Gadus morrkua).  Hunterian.

176. The skeleton of a Haddock (Merlangus wylefinus).

It is remarkable, as in other fishes of the Cod-tribe, for the great development of the par-
apophyses : they form a hamal arch at the beginning of the caudal region by respectively
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geniding inwards a process from the inner surfaee, which meets and coalesces with that of the
opposite side, and is continmed downwards as a hemal spine.  The plenrapophyses are very
slender, and are appended to the extremities of the parapophyses. The interneural and der-
monenral ﬁl‘lin[‘!i. form three ETOUS, which are the bases of as Inany dorsal fins. The nter-
haemal and dermoheemal spines are in two groups, which support the two anal fins: the an-
terior group extends forwards hepeath the abdomen in advance of the candal region of the
vertebral column,  The number of abdominal vertebreae is 20; that of the candal vertebrae is
34 : total 54.

Presented by James Syme, Esq.

177. The skull of a Haddock (Merlangrs eglefinus). The suborbital and supra-
temporal dermal hones are preserved in this skull, but the hyoid and scapular
arches are wanting. The hones are indicated by numbers according to those
in Table 1. Presented by Sir B. C. Brodie, Bart., F.R.S.

178. The eranium, wanting the left coracoid, of a Haddock (Merlangus aglefinus).
Hunlerian.

Family Plewroncctide. Flat-fishes.

179. The skeleton of the Plaice (Plewronectes Platessa, Linn.; Plafessa vulgaris,

Cuv.).

Like other fishes of the present fnmil}', it 15 remarkable for the r]r'pari.un’: from symmetry
in the bones of the head.  In the present instance only one orbit is completed, and both eyes
are on the right gide of the head. The teeth, on the other hand, are ::his-ﬂ}' tlm'elupnd on
the left side ; they form a regular curvilinear series of about twenty in number, shaped like
incisors, in the left premaxillary ; and there is a similar series of about thirty teeth in the left
premandibular bone : only three or four small and ill-shapen teeth are developed in the right
premaxillary and right premandibular.  The internenral and dermonenral spines begin to be
developed above the frontal bone, and are continued without interruption to near the base of
the tail, and f.lll‘.‘"l.’ are of great Il:ngt}l: there is a aimi.larl:.' ulliulL'r.:'u]hlELl geries of bony inter-
harmal and dermohazmal spines in the candal region of the trunk : the number of these deve-
lopments of the dermal skeleton is nearly twice that of the corresponding spines of the endo-
skeleton to which they are attached. The proportions and relative positions of the parapo-
physes and plenrapophyses in the abdomen much resemble those in the Cod-tribe : the haemal
arches are formed by special processes or divisions of the parapophyses, the external portions
of which continue to project outwards, as independent transverse processes, along about the
anterior half of the eaudal region, gradually subsiding and disappearing there. The number
of abdominal vertebree in this skeleton is 13 ; that of the caudal vertebre is 31: total 44.

Purchased.
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180. The skeleton of a Plaice ( Plewronectes Platessa). 'The number of the abdo-
minal and caudal vertebrie agrees with that in the preceding skeleton.
Mus. Sowlh.

151. The last abdominal and several anterior caudal vertebrae of the Plaice (Plewro-
nectes Plalessa).

The distinctive character of the candal vertebra is shown by the deflection and coalescence
of the ;mrqmphyses, to form the hemal canal.  Both neural and hmemal 3]1i||['5 are of great
length : the first and second haemal arches and spines have eoalesced at their proximal halves,
a short transverse process is sent out from the base of the second caudal parapophysis, and
from the sides of the centrum i the 51L|;:|:EE:[|iug eandal vertebrae.

Two interneural spines are attached to the summits of each of the four anterior neural spines,
and two interhsemal spines to the extremity of the third hsemal spine in this specimen.

Hunderian.

182, The skeleton of the Halibut (Plewroncctes Hippoglosses, Lanm.; Hippoglossus
velgaris, Cuv.).

It shows on a large seale the unsymmetrical modifieation of the bones of the head in the
Pleuronectidee. This is peculiarly manifested in the frontal, postfrontal, prefrontal, nasal
and vomerine bones : only one orbit is completed, namely the right, by the great develop-
ment and complete ossification of the suborbital bones, which are firmly conneeted by suture
with the prEfn:lllaE and ]mstfmntﬂ.l bones.  The arrangement of the teeth is less unsEym-
metrical than in the Plaice ; there being as many teeth on the right premaxillaries and pre-
mandibulars as on the left : llm}r are all conical, recurved, and s|:|ur|:-|mi|1tm]. The branchial
arches and pharyngeal bones support similarly shaped teeth. The parapophyses progres-
sively increase in length, bend down and umite at the seventeenth vertebra, where they coa-
lesce with those of the eighteenth, forming a broad and deep pelvie expansion, concave
anteriorly, and firmly articulated with the enormously developed anterior interhwmal spine.
The pleurapophyses are short and slender, as in the Cod-tribe: the epipleural spines are
attached to the parapophyses. These do not bifurcate and send out transverse processes, as
in the Plaice. The number of abdominal vertebra in this skeleton is 16 ; that of the caudal
viertebree, 36 : total, 52,

Purchased.

183, The separated and artificially articulated bones of the head of a Halibut (fzp-
poglossus vulgaris), wanting the scapular arch and its appendages. The natu-
ral segments of the skull and their constituent hones are denoted by numerals
on coloured labels, corresponding with those in No. 146, and in Table L

The articular surface which the basioccipital (1) presents to the atlas is almost flat.
The supraoccipital (3) is pushed, as it were, by the paroccipitals upon the upper surface
H
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of the skull, where it manifests the loss of symmetry by the absence of the expanded plate
on the left side of the spine: this immediately articulates, in the entire skull, with the left
parietal, which is broader than the right.

The presphenoid (v) is twisted up towards the right side.

The frontal (1) has illltll‘!"l"Eﬂ'l'LE still more distortion @ its rigilt I:uﬁtnrinr anglu: 15 truneated,
and the rest of that side scooped out, as it were, to form the large orbit of the right side,
which is bounded below by an unusually large and well-ossified suborbital bone : the left side
of the hone retains its normal form: a median erest which is continuous in the entire skull
with that of the 311|:mm‘-ri|ﬁtn| divides the two sides,

The left side of the expanded fore-part of the vomer (13) is chiefly developed : and

The left prefrontal (14) is larger than ‘the right.

Purchased.

The neural arches of the skull, and the eleven following trunk-vertebrae of
the Turbot (Rhowmbus marimues). The right suprascapula and scapula are
retammed, with some of the epipleural spines diverging from the parapophyses,
one of the pleurapophyses of the left side, and the internenral spines attached
to the tenth and eleventh trunk-vertebrae. Hunterian.

. Nine anterior trunk-vertebrie of a Turbot (Rlombus maximus): showing the

progressive elongation and enlargement of the parapophyses, as the vertebre
recede from the head. Hunteriai.

The last two abdominal and the first three caudal vertebrae of a large Turbot
(fehombus marimus) : showing the formation of the heemal arch by the deflec-
tion and confluence of the parapophyses, which are produced downwards into
a long and strong spine ; this, in the first caudal, is broad and concave towards
the abdomen. Hunterian.

The last four abdominal and first twelve sacral vertebrae of a Brill (Rbdonbus
vilgaris), with the interneural and dermoneural spines attached to the last ab-
dominal vertebra:, and the interhaemal and dermohaemal spines attached to the
anterior caudal vertebrze.  The foremost interhaemal spine is of great length,
curved, and imbedded in the concavity of the first long haemal spine.
Hunterian.

The first and second caudal vertebrae, anchylosed together and so forming a
‘gacrum,’ of a large Flat-fish (Plewronectes, Linm.). The neural spines have
suffered fracture. Hunterian.
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189. The last abdominal and first three caudal vertebra, vertically and longitudi-
nally bisected, of a Flat-fish (Plewronectes, Linn.) : showing the confluence of
the long hzemal spines of the first two caudal vertebra. Hunterian.

190. The basibranchial, hypobranchial and ceratobranchial pieces of a Flat-fish
(Plewronectes): showing the laniariform denticles in the ceratobranchials of
the first four arches, and the close-set molars on the corresponding elements
of the fifth arch, constituting the  inferior pharyngeal bones.’ Hiuulterian.

Order V. ACANTHOPTERIL

Family Percide.

191. The skeleton of a large Sea-perch (Centropristis gigas).

Thiz skeleton well exemplifies the typical structure of the Acanthopterygian division of
Osseous Fishes in the system of Cuvier. All the rays of the first or anterior dorsal fin are
strong undivided osseous spines ; and the first rays of the anal and |:|[:::tum| fins are formed
by similar spines. The formula of the fin-rays is:—D. 11, 14+12; A.349; C.19; P19,
V. 145: that is, there are 11 spinous rays in the first dorsal (the fifth, sixth, seventh
and eighth being the longest, and the first ray not one-fourth the length of the rest) ;
| spinous plus 12 soft rays in the second dorsal; 3 spinous and 9 soft rays in the anal;
19 rays in the caudal ; 19 rays in each pectoral ; and 1 spinous plus 5 soft rays in each ven-
tral fin.

The absence of any larger conieal teeth amongst the denticles of the rasp-like bands which
roughen the alveolar borders of the premaxillary and premandibular bones, removes the pre-
sent specimen from the Percoid genus to which the Serranws gigas belongs; whilst the
forms of the opercular bones and the formula of the fin-rays distinguizh it from any other
known species of the genus Cenfroprisfis, to the characters of which, as defined by Cuvier, il
strictly conforms.

The suborbital bones are five in number, including the anterior large one, or * lachrymal *
bone : the third bone has a broad orbital plate directed inwards and backwards. The pre-
opereulum is exclusively suspended from the tympanic pedicle: its lower angle is rounded
and obtuse without any notch above it. The whole posterior border of this bone is finely
dentated ; the teeth at the angle being very little larger than the rest: the lower border%s
more curved than in the Serraims giges, and it is not festooned.

The opercular bone terminates behind in two points, the lower one being the largest,
whilst in the Centropristis nigricans the upper one is the largest. A strong ridge crosses
the sutzide of the operculum ; the upper border of the bone is entire and eonvex, The
outer surface of the interopercular bone is excavated by broad but shallow depressions, as if

H2
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the outer layer of the bone had been raised or scooped up at different parts, the raised parts
terminating by smooth free coneave edges.  The sll];lu]wn;ular bone shiows this character in a
slighter degree.  The suprascapula presents the form of an oval seale-like bone with a longi-
tudinal external ridge, from which two strong processes pass forward and diverge, one to arti-
culate with the paroccipital and the other with the mastoid ; it is relatively larger than in the
Cod. The scapula is a long, thin, spatulate bone. The coracoids are moderately strong,
rlt"i'}rlj ael “"ulr.'l}' excavated pmilur'mr]}', attached below to each other h}' a |igﬂmﬂ.‘:tm|5 ¥m-
physis. The epicoracoid consists of two pieces; one a broad flattened plate, the other an
clongated subeompressed styliform bone.

There is a thin, angulolabial scale-hone, two inches and a half in length and half an inch
broad, which articulates with the wpper part of the broad posterior truncated end of the
maxi“ar}'.

The premaxillaries support a broad band of rasp-teeth, none of which are much larger than
the rest = a narrower band of the same kind of teeth is l}rl:'mnt on the |}rl'llmndihular hones «
they are not stronger than those in the upper jaw, and do not diminish in number to two
rows at the angles of the mouth. There is a small group of rasp-teeth upon the vomer and
upon the fore part of each palatine.

The anal fin 15 rather nearer the candal than the dorsal fin 15.  The rays of the eaundal are
supported on a compressed, vertical, bifurcate basis : the upper division supports ten rays,
the first being short and spinous; the lower division supports nine rays, the undermost being
short and spinous. The basis of the upper lobe consists of two strong compressed bones
(nenral spines) ; that of the lower lobe of four strong inferior or hemal spines; the three
anterior of these are detached from the cemtrums, and artienlate to coneavities at the under
part of the three last centrums; two of the corresponding spines above are shorter, more
slender, and take no part in the support of the caudal fin; so that a trace of the embryonal
heterocercal form of the tail iz here preserved: the third inferior spinous support of the
candal fin sends a short strong process upwards, outwards and backwards from each side of
its base,

The neural arch of the atlas is detached from the centrum, as is the last free neural spine
of the eaudal vertebrse. The parapophyses begin to be developed at the eighth abdominal
vertebra, progressively elongate and bend down to the fourteenth, where they unite and bend
down to form the haemal canal. The pleurapophyses are articulated to depression on the
upper part of the sides of the second to the seventh vertebrze inclusive: in the eighth, ninth,
tenth and eleventh vertebrae th{‘}' are articulate to the upper pﬂrt of the base of the parapo-
physcs.  The number of eandal vertebrae is 13, exclusive of the coalesced mass supporting
the caudal fin rays ; the number of free vertebrae heing 26.

The :5.|:|!:|,'in|r,'u from which this skeleton was ]:n[‘imﬂ:['l was taken on the coast of New Zea-

. land, and was

Presented by Capt. Siv Bverard Home, Bart., R.N., F.R.S.

192, The skull, with part of the dried integuments, of a Sea-perch, of that section
of the genus Serranuns which Cuvier has called  Barbieres.”
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In addition to the usual villiform teeth of the Percoid family, there are two strong laniari-
form teeth in the upper jaw and four in the lower Jaw, two near the !-i._'l."l'll]'l-ll_‘!.'&i;'.‘, and two half-
way hetween the symphysizs and the angle of the jnw. The ]III'I.!HI]L"'I.’EII].I:III] is minutely den-
tated at its angle, and the operculum is produced posteriorly into three strong spines.

Fuenterian,

193. The premandibular bones of a Sea-perch (Serranus, Cuv.).

Besides the series of villiform teeth common to most Pereoids, it has two large laniariform
teeth at the n}'tul:lh:.‘s'lﬁ, and five or gix at the middle of the alveolar series, of different ||-ngthn‘.

Hunterian,

194. The dried head of a small Percoid fish: showing the premaxillary, premand-
bular, vomerine, palatal and pharyngeal teeth: some are lamariform, most are
villiform, but all are small.  Both preopercular and supratemporal bones have
a finely dentated free border. Hunterian.

195. The skull of the Barracuda Pike-perch (Sphyrena Barracwda) ; with the dried
integuments remaining on the left side.

The premaxillary bones support two strong, compressed lancet-shaped teeth at their ante-
rior ends, and a single row of smaller but similarly shaped teeth along the rest of their alveo-
lar borders. The lancet-shaped teeth of the lower jaw are much larger : those on the pala-
tine bones are the largest of the serial teeth: there is one tusk at the symphysis of the lower
jaw of corresponding size with those above, and the summit of a second is appearing through
the alveolus.

Amongst the peculiarities worthy of note in this skull, are the columnar process of the ali-
sphenoid, which props up the postfrontal articulation for the epitympanic ; the well-marked
dentated suture of the pterygoid with the hypotympanic; the superior strength and degree
of ossification of the pterygoid, as contrasted with the thin lamelliform entopterygoid, indi-
cating the more constant and important character of the pterygoid. The ossicle artieulated
with the upper margin of the hinder end of the maxillary has a short obtuse angular process
at its upper part, which bends inwards, and it resembles a rudimental ectopterygoid. The
tendinous attachments of the great lateral museles to the paroceipitals have become ossified,
like the bone-tendons of the vertebral muscles of the Moschus, and those in the legs of Galli-

naceous hirds.
Hunterian.

196. The skull, wanting the scapular arch, of the Mediterranean Pike-perch {.ﬁjﬂﬁ-

raena vilgaris, Cuv.).

The occipital spine projects simply backwards, and does not encroach upon the upper sur-
face of the skull. The serial teeth of the premaxillaries are more minute and numerous than
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in the Barracuda, and the large compressed, sharp-pointed, lancet-shaped palatine teeth are
fewer in number, and are followed by more minute teeth. The glossolival is of unusual
length, as in other species of Sphyrana,  The outer wall of the longitudinal foramen of the
alisphenoid has a similar slender form to that in the great Barracuda, resembling the simi-

larly situated bone called © columella” in Lizards. i
Hunterian.

197. A skull, wanting the occipital segment, and with the dried integuments left
on, of the Sphyrena Barracuda, vertically bisected.

It shows well the large size of the suberanial eanal, and the position and relative size of the
palatal teeth. The valvular fold of gum or buccal membrane behind the premaxillary teeth

is preserved.
Hunterian.

198. The upper and lower jaws, and the palatine bones, of the Sphyrena Barracuda -
showing the different sizes and numbers of the lancet-shaped teeth on these
different bones. Hunterian.

199. Ome of the palatine bones of the Sphyrena Barracuda.

It supports eleven large lancet-shaped teeth. The cavities of the reserve teeth open at the
mner side of the bases of those in Flm:E « the teeth appear Lo be shed alternately, so that a
serviceable series is always kept up. The teeth in use, though implanted in sockets, are

anchylosed to their parietes. ]
Mus. Brit.

200. The premaxillary and premandibular bones of a large Barracuda Perch-pike
(Sphyrena Barracuda).

One of the premandibular bones has been vertically bisected, showing the anchylosis of
the base of the teeth with their sockets; and one of the alveoli of reserve has been laid
open : the orifices leading to these alveoli are on the inner side of the bage of the teeth

m place,
Hunterian.

201. The premandibular or dentary pieces of the lower jaw of the Barracuda Perch-
pike.

The lancet-shaped teeth are in a single row, as on the palatine bones, but are much smaller,
and decrease in size as they approach the symphysis, which supports two teeth equalling the

palatine teeth in size.
Hunterian.
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202. The dentary or premandibular pieces of the lower jaw of the Sphyrena Barra-

el Flunterian.

203. The premaxillary and premandibular bones of a Fish, having a single row of
small, subcompressed, pointed and incurved teeth, of nearly equal size, along
the alveolar border of each of these bands: two of the teeth are rather larger
than the rest at the fore-part of the lower jaw. The teeth are implanted in
sockets to which they are slightly anchylosed : they are separated from each
other pretty regularly by alveoli, from most of which the apex of a succes-
sional tooth projects. This dentition resembles that of the Acanthopterygian

genera, Nomews and Sphyreena, especially the latter. Hunterian.

Family Selerogenide, or Mailed-cheeked Acanthopteri *.

204. The skull, with part of the dried integuments, of the Coltus guadricornis :
showing the situation of the teeth on the premaxillary and premandibular
bones, on the vomer, the branchial arches and pharyngeal bones. All the
teeth are of the villiform kind, those on the jaws being the strongest. The

suborbital scale-bones are largely developed. Hunterian.

205. A similar specimen of the Coffus scorpius. In both these skulls the suborbital
dermal bones extend backwards to the preopercular bone, and in both may
be noticed the long and strong spine, developed from the preopercular, the
wound from which is much dreaded by fishermen. Hunterian.

206. The skeleton of the long-spined Coffus (Cottus bubalis). It is remarkable for
the long and strong spines developed from the opercular and preopercular
bones. The number of the abdominal vertebrae 1s 11, that of the eaundal ver-
tebrae, 23 - total, 34. Mus. South.

207. The skeleton of a Gurnard (Trigla lyra).

The skull is chiefly remarkable for the enormous development of the anterior suborbital
bone, which extends from before the premaxillary to the preopercular bone ; defending the

* < Joues cuirassés,’ Cuy,
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whole side of the head : whence the name of this family of fishes, Selerogenide, or © Hard-
cheeked.” The carpal bones are unusually large, and the first three digital rays of the pec-
torals are thicker than the rest, from which they are detached : they are jointed and flexible,
and are supplied in the recent fish with nerves, which come off from a special ganglionie
swelling of the dorsal or sensory columms of the spinal cord : the summits of the interneural
spines are expanded into a series of horizontal, subquadrate, bony plates. The number of
abdominal vertebors is 14 ; that of the candal vertebrae is 21 - total, 35.

Purchased.

205. A dried specimen of the flying Gurard (Prigla velitans, Lann. ; Daclylopterus
comuteenis, Cuv.).

The posterior prolongation of the long and pointed bony processes from the postfrontal and
mastoid regions of the skull, the large suborbital dermal bones, and the strong serrated spines
of the preoperculars, are worthy of notice. The six short anterior articulated rays of the
pectoral are united by a membrane throngh four-fifths of their extent, and are detached from
the rest of the peetorals : this forms on each side an enormously expanded parachute, eapable
of sustaining and carrying the fish throngh a short flight: the posterior portion of the
H]mlgﬂh‘:d and divided rays of this part of the puﬂﬂrﬁl are strongest on the under part of the

parachute ; they are finely jointed at their extremities.
LPirchased.

209, The skeleton of a species of Prisfipona.

It shows well the serrated margin of the preopercular piece of the gill-cover, a character
which is signified by the generic name.  The outer surface of the preopereular bone, together
with that of the suborbital bones, of the supmtcmlmral and the fmnl.a;'l bones, is excavated or
sculptured by a bold reticulate pattern.  Both the frontal and superoccipital bones are re-
markable for the thickness and density of their osseons texture, which resembles ivory. The
third pair of ribs iz unusually broad. The anterior dermal spines of the dorsal and anal fins
are unusually strong. The number of abdominal vertebrae is 10 ; that of the eaudal vertebre,

17; =27. The skeleton was brought from the Cape of Good Hope.
Purchased.

210. The skeleton of a Scienoid fish (Zrackichthys pretiosus, Lowe ; Hoplostethus
mediterranens, Cuv. & Val.).

The external surface of the cranium is remarkable for the bold reticulate pattern in which
it is excavated or, ag it were, SEIlIP‘f.III'LHI: thisz character is Pnrticul.nrl}r manifested in the
large suborbital scale-bones, from the fore-part of which a bony bridge of the same character
spans across the united nasal, prefrontal and vomerine bones. The frontal crest bifurcates
and diverges posteriorly : the occipital crest is simple; it is joined to the extremities of the
divided frontal erest by two thin plates of bone resembling semilunar valves; but the chief
peculiarity in the skull of this rare fish is the large * bulla ossea® or basicranial cavity formed
by the enormous expansion of the basioccipital and basisphencid bones. The ceratohyal is
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broad and perforated ; the basihyal very small and simple, and the urchyal is mueh expanded
vertically.

The parapophyses begin to be developed from the sixth abdominal vertebra, are united
together to form a hemal canal at the seventh, and contribute to form the posterior houndary
of the abdomen at the eleventh vertebra.  The rbs are 1[!115 and slender, and artieulated, n
the third, fourth and fifth abdominal vertebroe, to deep cavities at the sides of the centrum.

Presented by the Rev. R. T. Lowe, M.A., F.L.S.

211. A portion of the skull of a small Scimnoid fish, showing the coarse reticulate
structure of the exterior surface of the bones of the head, which characterizes
most of the fishes of this family. Hunterian.

Family Sparide. Sea Breams.

212. The cranium (wanting the opercular bones and the hyoidean and scapular
arches), with seven anterior vertebre of a Sparoid fish of the genus Sargus,
Cuv.

The i:l:lll‘."lmr-sllnpl‘:d anterior tecth are six in the upper and ¢i.5|:'t. in the lower jaw, as in the
Sargues rufescens,  The superoccipital, paroecipital, and frontomastoid crests are strongly
developed : and the presphenoid bone sends down a deep crest.

The centrum of the atlas is wedge-shaped, and presents cight articular surfaces; one
anterior and concave for the basioceipital ; one posterior and concave for the body of the
axis,—these nearly meet below ; two flat surfaces on the upper and fore part on which the
exoccipital surfaces rest ; two on the upper and back part on which the anterior zygapophyses
of the axis rest; and two small deep pits above for its own nearapophyses; these elements
send out short parapophyses and zygapophyses, which latter rest upon the exoecipitals. The
parapophyses are developed from the base of the anchylosed neural arch in the axis; they
sink upon the sides of the centrum in the third, and descend lower down in the fourth and
fifth vertebrse. The anterior zygapophyses overlap the posterior ones, their relative positions
being the reverse of those in Mammalia.

Huntertan.

213. A mutilated skull of a small species of Bream (Sargus).

The occipital, parictal and mastoid crests are strongly developed, and the postfrontal also
sends out a projecting process. On the right side the tympanic pedicle and its appendages
have been removed to show the form of the basisphenoid and the large basicranial canal—
the entry to which is divided by a vertical bar or plate ; there are six incisors in the upper
and eight in the lower jaw, as in the preceding species and in the Swrgus rufescens. In
Sargus ovis there are eight incisors in both jaws.

Hunterian.
I
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Four pairs of premaxillary bones of the same, or an allied species of Sargus : two
of the successional ineisors are shown in one of the specimens : the molariform
teeth are in three rows, the middle row being the smallest and least regular in
position. Hunterian.

5. The premaxillary and premandibular bones and the teeth of a young individual

or small species of Sargus. Hunterian.
A similar specimen. Hunterian.

The upper and lower jaws of a Sparoid fish, with six incisors above and eight
below, succeeded by numerous hemispheroid molar teeth, as in the Sarguws
rifescens. Hunterian.

. The premaxillary and maxillary bones of a large Sargus. [wnterian.

. The premandibular bones of the same fish. In the upper jaw the molars are

arranged in three rows, the innermost being the largest, those of the middle
row the smallest and least regular. In the lower jaw the molars are in two
rows, the middle row not being developed in this jaw. Mus. Brit.

The premandibular bones and teeth of a species of Sargus with eight lower
incisors. Mus. Brit.

. A similar specimen. Mus. Brit.

2. The premandibular bones of a Sparoid fish (Sarges) with eight incisive teeth :

they singularly resemble the human incizors in the size and shape of the crown ;
but their base 1s anchylosed to the substance of the jaw. Hunterian.

A similar but smaller specimen of the premandibulars of a Sergus, showing the
crowns of the two median successional incisors protruding on the outer side
of the bases of their predecessors. The orifices leading to the concealed alveoh
of the suceessors of the other incisors, are seen in the same relative position
to the bases of those incisors.  In the human subject, to the meisors of which
those of the Saigus bear a close resemblance, the successional teeth appear on
the mner side of the bases of the deciduous ones. Mus. Brit.
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. Several detached incisor and molar teeth of a species of Sargus. Hunterian.

5. The left premaxillary and premandibular bones of a Sparoid fish (Swrgus),

showing the incisive form of the anterior teeth and the hemispheric tubercular
erowns of the posterior or molar teeth : the successional teeth are exposed in
some of the closed alveoli. In the Catalogue of 1832 it is referred to the
¢ Sparus bufonites’ of Lacépede. Mus. Brit.

. The upper and lower jaws of a Sparoid fish from New Holland (Chrysoplrys

australis). The alveolar walls have been removed from the right side of both
jaws, to show the germs of the successional teeth in the cavities of reserve.
The section likewise shows the union by anchylosis to the jaw of the teeth in
use. Huaterian.

. The premaxillary bones and left dentary bone of the Gilthead Bream (Chryso-

phrys aurafa). The incisors here present the form of obtuse canines; the
molars are arranged irregularly, except those of the outer row: of the inner
molars one is remarkable for its superior size and oval shape in each of the
three bones. Mus. Brit.

5. The premaxillary and premandibular bones of a smaller species of Chrysophrys,

from the Gﬂpu of Good HDPI_':. Preseated &j,r Dr. Leack.

. The right premaxillary bone of a young Chrysophrys. Hunlerian.

. The lower jaw and teeth of a Sparoid fish of the genus Chrysophiys.

There is a small bone wedged into the lower angle of the articular piece : the anterior
conical teeth are four in number and rather obtuse : the subhemispherical molariform teeth

are in two rows on each dentary bone : minute granular teeth are seattered along the inner
side of these tecth.
Hunterian.

The right premaxillary bone of a Sparoid fish (Chrysophrys?), with one long

and strong but obtuse laniariform tooth at the fore-part of the alveolar border,

succeeded by a second of half its size, and this by a group of nine or ten much

smaller and more obtuse teeth. Hunterian.
12
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232. The left premaxillary bone of a smaller Sparoid fish with a similar type of

dentition. Hunterian.

233. The premaxillary and mandibular bones of a Sparoid fish, in which the anterior
teeth are shaped like minute canines, the posterior teeth being large and
hemispheroidal, as in the foregoing specimens. There are two rows of these
molars on each premandibular bone, and three rows on each premaxillary, the
inner row being the largest. These numbers of the molar teeth indicate a
transitional form between the genera Chrysophrys and Pagrus. Hunterian.

234. The premaxillary and premandibular bones of a Bream of the genus Pagrus,
and of a species allied to, if not identical with, the Pagrus orfus, Cuv.

Hunterian.

235. The premaxillary and premandibular bones of the same species of Pagrus.
HHunterian.
236. The maxillary and mandibular arches of the Rock Bream, from the Cape of
Good Hope, called by the Dutch colonists © Stein-brass * (Denfex vupestris).
A portion of the outer alveolar wall of the left premaxillary bone has been removed to

show the germs of the successional teeth : they make their appearance on the outside of the
tecth which they displace.

Presented by Win. Norris, Esq.

237. The premandibular bones of a Sea Bream of the genus Denfer, allied to D. ar-
gyrozona, having four long and strong laniary teeth at the fore-part of the jaw.
One of these has been shed or broken away from the process of the jaw-bone
to which it was anchylosed : the alveolar cavity of its successor is exposed.
The fish was caught off Malemba during the Expedition to the Congo, under
the command of Captain Tuckey, R.N,, in 1816. Presented by Dr. Leach.

238. The left premaxillary bone of a species of Denfer: one of the large anterior

tusks has been shed. Hunterian.

239. The premaxillary and premandibular bones of a Sea Bream of the genus Deu-
fez, having in the upper jaw an outer row of moderate-sized conical pointed
teeth, with an inner narrow band of villiform teeth ; and in the lower jaw four
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larger conical teeth, with some very small ones at the symphysis, and a single
row of small conical teeth on the rest of the alveolar border. Hiunlerian.

. The dried head of a small Sparoid fish of the genus Lefhrinus, Cuv. ; showing
the premaxillary, mandibular and pharyngeal teeth. The anterior teeth on
both upper and lower jaws are laniariform, the posterior ones molariform,
both in a single row: behind them are numerous minute villiform teeth.
The upper and lower pharyngeals present teeth ‘en cardes’; those above
curving backwards, those below, forwards. Huiterian.

. The interneural and dermoneural spine of a large Sparoid fish; showing the
peculiar interlocked or linked mode of articulation common to these parts of
the dermal skeleton in many other fishes. Hualerian.

The skeleton of a Mackerel (Seomber scombrus). The ribs are long and slen-
der ; the epiplenral spines are continued beyond the ribs from the bases
of the parapophyses, after these have bent down to form the hemal canal.
The number of abdominal vertebra is 15 that of the caudal vertebrse, 16
total, 31. Mus. South.

. The right half of the skull of a Mackerel (Seomber scombrus), with the integu-
ments and branchial arches ; showing the valvular fringe of long ciliated pro-
cesses from the concave side of the first arch, and the double row of minutely
dentated tubercles from the concave sides of the succeeding arches. The
rasp-like series of teeth on the upper pharyngeal bones are also well shown.
Hunterian

. 'The left half of the branchial arches of a Mackerel (Scomber scombrus).
Hunterian.

. The dried head of a Scomberoid fish (7rickiurus). The maxillary and pre-
mandibular teeth are compressed and lancet-shaped : the three vomerine
teeth have longer and stronger crowns, and are barbed posteriorly. The
mteguments are preserved on this skull.

Presented by Fr. Bennett, £sq., F.LS.
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246. A skull of the same species, vertically bisected.
Presented by Fr. Bennett, Fsqy., F.L.8.

247. Three candal vertebra of the Tunny (Secomber Thynnus, Linn.; Thynnus vel-
garis, Cuv.).

The bodies are flattened laterally, the neural and haemal arches depressed and extended
horizontally backwards s0 as to give a four-sided shape to the vertebre. The flattened
neural and heemal spines of one vertebra are pressed, as it were, into the nearal and hemal
canals of the succeeding vertebra, so as to retain their connection, the series being naturally
articulated or interlocked. A line of division may be seen at each articular extremity, be-
tween the terminal osseous comes and the intervening part of the centrum; but a vertical
section through the middle of the centrum shows that they have completely coalesced at that
part, and also exposes a vaseular cavity continued from the hwemal eanal upwards.

Hunterian.
248, The skull of a large Sword-fish (Xiphias gladius).

The mesotympanic has coalesced with the epitympanie, but the pretympanic and hypo-
tympanic continue distinet. The stylohyal articulates with the upper extremity of the coa-
lesped mesotympanie.  The wide and shallow form of the basicranial canal is well shown

in this specimen.
Mus. Brit.

249. The prolonged premaxillary rostrum, or sword, of a Xiphias, with the pre-
frontal and part of the frontal bones. Hunterian.

250. A vertically bisected incomplete skull of a Sword-fish (Tefrapturns belone),
with the first two vertebra.

The alveolar borders of the wpper and lower jaws are beset with minute villiform teeth, and
the like extend along the sides and under part of the rostrum or ‘sword,’ which is formed
chiefly by a prolongation of the premaxillaries, and is rounded in the present genus. In both
senera of Sword-fishes the whole of the anterior part of the extensive interorbital space is
oecupied by the prefrontals, which join each other at the median line by an extensive verti-
eal eellular surface : they form the anterior border of the orbit, and the posterior wall of the
nasal fossa; they close the cranial cavity anteriorly, and transmit the olfactory nerve to the
capsule by a central foramen. They are almost entirely covered by the frontals above, which
they support by a broad flat surface ; a very small portion only appearing on the upper sur-
face of the skull at the anterior angle of the orbital ridge. Were the frontals separated, the
prefrontals would then appear, as in the frog, at the median line: were the suture between
the two prefrontals to be obliterated in Xiphias, an ‘05 en cemture” would be produced like
that of the frog. The nasal bone of the Sword-fish, which Cuvier ealls ¢ ethmoide,” presents
a cellular structure of its base, designed to break the force of the concussion arising from the



63

blow which is delivered by the ‘sword.” DBut the prefrontals manifest more extensively this
peculiar cellular structure, which Cuvier well says, ““l'on prendrait presque pour les cellules

de I'ethmoide d'un quadrupide.”
Mus. Brif.

251. The lower jaw of a Sword-fish, showing the rasp-like disposition of the minute
teeth upon its alveolar borders. Mus. Brit.

252. The skeleton of the Rose-coloured Dory (Zews rosews, Lowe).

The parapophyses are developed, and form heemal arches from the fifth, sixth, seventh,
eighth, ninth and tenth abdominal vertebree ; the eleventh arch articulates with a long anterior
interhaemal spine, which forms the posterior boundary of the abdominal eavity, and indieates
the first candal vertebra. The stylohyal is articulated to the junction of the epitympanic and
mesotympanic ; the ceratohyal is much expanded, of a subguadrate form ; the glossohyal is
of great length ; the urohyal is of great breadth, and bent upon itself wpwards on each side,
forming a concavity towards the branchial arches articulating with part of the extremity of
the ceratohyal. The number of abdominal vertebree in this skeleton is 11; that of the
caudal vertebre 21, =32,

Presented by the Rev. B. T Lowe, M.A., F LS.

253. The skeleton of a Dory (Zews fuber).

The mouth of this fish being remarkably protractile the tympanic pedicle is of great
length, and the nasal processes of the |]]‘11'IIIH_'."l“I].r'_1.' SUrpass the alveolar ones in ].EIIEﬂII : they
play upon a smooth concavity above the nasal and frontal bones.  The expanded summits of
the interneural spines form broad and irregular osseous scales on each side the origin of the
dermoneural spines. The same modification is repeated with the interhaemal spines below,
and a chain of homotypal osseous scales is continued from the first caudal interhsmal spine
to the pelvic bones, and from these to the urohyal bone. The parapophyses begin to be
developed at the eighth abdominal vertebra, and immediately meet below its centrum, circum-
seribing a canal for the aorta: they are continued under the same form, and arve similarly
united in the succeeding abdominal vertebrse to the fifteenth, where they are suddenly pro-
duced downwards to the commeneement of the anal fin : a pair of very slender plenrapophyses
is continued from the lower united part of the parapophyses of the six posterior abdominal
vertebree : similar ribs are continued from the under part of the bodies of some of the
vertebre anterior to these. The number of abdominal vertebrae is 12; that of the caundal

vertebree is 18, =30.
Mus. Souwth.

254. The skeleton of the Opah-fish (Lawmpris guttata).

The abdominal parapophyses are short : the plearapophyses are articulated to depressions
at their back part; they progressively elongate as they approach the posterior part of the
abdomen, where they are of unusual length. The fronto-oecipital spine rises to a great
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height, and its base extends from the foramen magnum to the nasal bone. The lateral ridges
formed by the eranial parapophyses, viz. the postfrontals and mastoids, are almost equally
developed horizontally, The coracoids are much expanded inferiorly, they meet along an
extensive symphysial surface, and form a large and equable concavity directed backwards.
The ulna is large and perforated ; but the radius is enormously developed and meets its
fellow below and behind the eorseoids, like a second arch. The epicoracoid consists of two
pieces ; the upper expanded portion is attached to the coracoid, the lower elongated and
slender portion adheres to the posterior margin of the radius ; it is of very great length. - The
pubic bones are attached to the lower united ends of the radins. The terminal anchylosed
bodies of the candal vertebre send out a horizontal ridge on each side. The number of

abdominal vertebree is 20; that of the candal vertelbra: is 28, =48.
Mus. Sowuth.

255. The skull of the Cock-fish (Argyreiosus Fomer, Cuv.).

The suborbital bones and the left half of the maxillary and mandibular arches have been
removed to show the proper bones of the eraninm, the hyoid, and the branchial arches. The
silvery pigment is laid upon both the inner and onter sides of the large suborbital, the oper-
cular, the ml:npnrr:nlnr and intn:-mpﬂ':tulnr bhones : but not upon the pmﬂpemular hone.

The stylohyal is articulated to the interspace or ligamentous joint between the epitympanie
and the mesotympanic, and it is connected by a strong fascia to the pretympanic ; it articulates
at an acote ang'lr: with the l}p'lh}'nl, which is a flat lﬁﬂlls‘u]a: bone = the ceratoh}'a'l 15 a !arger
and broader plate. The basihyals form a bony cell, convex forwards, supporting, above, the
glnszar}hya!, which = 5hagmtnl:ﬂ with minute teeth : and ha\r'illg artienlated to their |mstm'iur
coneavity, the urohyal, which expands into a very broad, thin triangular plate, whose base is
attached by ligament to the coracoid symphysis.

The first branchial arch sends forwards from its anterior concave border a series of com-
pressed, long and narrow triangular ossicles dentated on their inner border : these ossicles are
nearly as long as the gill-filaments that project from the opposite border,  The inner side of
this branchial arch supports a series of tubercles minutely shagreened, and fitting into the
intervals of a similar series from the contignous side of the next arch. No anterior processes
are sent off from the second or succeeding arches ; the fifth or pharyngeal arch supports a long
inequilateral triangular patch of short villous teeth.

Presented ﬁ-jr Prof. Owen, F.R.S.

256. The skeleton of the Arthritic Cheetodon ( Plafar arthriticus).

Like all deep-bodied fish, it is remarkable for the length of the neural and haemal spines,
and of the dermal spines supporting the dorsal and anal fins ; but it is peculiarly distinguished
by the development of masses of osseous matter at different parts of the skeleton. The
anchylosed spines of the cranial vertebree form a large compressed triangular piece like the
erest of a helmet, thick and convex in front, sharp-edged behind. A second smaller mass of
bone is developed at the summit of the first interneural spine. The neural spines of the
second, fourth, sixth and eighth candal vertebre are similarly developed, and the third
caudal spine in a slighter degree. The base of the first interheemal spine swells into a large
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oval tubercle, and the extremity of the hwemal spine of the eighth candal vertebra expands
into a similar but smaller tubercle. The two pelvic bones are expanded into pyriform tu-
bereles, and four of the middle pairs of ribs are similarly expanded, but in a slighter degree.
The heads of the ribs articulate with deep eavitics in the sides of the bodies of the abdominal
vertebrae,

The teeth of the Plafex are very small and numerons, as in the rest of the Chatodont
family, but are distinguished by their trieuspid summits.

Fig.—Phil. Trans. lxxxiii. tab. v. and vi. from this specimen.

Habitat.—The Indian Seas,

Sent to Eug]nm! I,I:.-' William Bell, !':.ﬁ:l., an pn::iL'lltml to Mr. Hunter h:r Sir Jll!ﬂ‘[lh
Banks, Bart.

“ The skeleton is very singular, many of the bones having tumours, which, in the first fish
I saw, I supposed to be exostoses arising from disease ; but on dissecting a second, I found
the corresponding bones had exactly the same tumours, and the fishermen informed me they
wWere niwn:.’s found in this fish : 1 therefore conclode them to be natural to it.  In Mr. Hon-
ter's eollection are two or three of these bones, but 1 never knew what fish they belonged to ;
they were supposed to be from the back of some of the large Ravs. What advantage can
arise from these large tumours iz difficult to say. Those on the spines of the vertchre
seem to answer no evident purpose, nor those at the origin of the dorsal and anal fins, The
partienlar form of the sternum, to which the ventral fins are juii:lml, seems to be intended
to give greater surface for the attachment of the museles, and to increase their action.™
— Erelract from Mr. Bell's paper on this fish, in fhe * l']lilns:l:lphit‘nl Transactions,” read
Jﬂnm{ry 178k 1793,

Hunterian.

257. The premandibular and premaxillary bones of a Chefodont fish, which, from
the trifid character of the summits of the teeth, belongs to the genus Plafar.

The following are the Hunterian specimens referred to by Mr. Bell : —

258. One of the u:ﬁlmlldud ribs of the Platar arthriticus. funterian.

2549, The long interhwemal spine of the first eaudal vertebra of the Plafar arthriticns,
the distal extremity of which expands into a very large bony mass, and presents
articulations for the two anterior spines of the anal fin. Hunterian.

260. The fourth eaudal vertebra of the Plafar arthritices ; showing the osseous
tubercle of its spinous process; small anterior and posterior zygapophyses,
forming accessory neural arches, are developed from its base. Hunterian.

E



261.

263.

264.

265,

266.

367.

268.

66

The eighth caudal vertebra of the Plator arthriticus, in which a bony tuberele
15 developed upon both the neural and heaemal spines, the latter being the

largest. Hunterian.

. Two specimens apparently of interneural spines of a Chafodont fish, with the

summits expanded into large oval bony tubercles, which show no articulation

for a dermal spine. Hunlerian.

A similar spine, apparently of the same fish, but with its summit much less
expanded.

In this, as in No. 262, the thickened summits are bent nearly at right

angles with the spine.

Hunterian.

An internenral and dermoneural spine, joined together by the usual linked

articulation. The interneural spine has an elongated pyramidal form with

four sharp ridges, one anterior, one posterior, and two lateral. Hunlerian.

An mterneural spine supporting two dermoneural spines, by the nusual linked
articulation. The summit of the interneural spine expands into a very thick
irregular mass of osseous matter grm:wnd posteriorly ; the dermoneural spines
arc very short and thick. The specimen is probably from a species of
Lplippus. Hunterian.

A similar specimen. Hunterean.

A similar but smaller specimen.  The mterneural spine 1s less expanded at its
summit in proportion to its length. Hunterian.

A similar specimen, with the base of the interneural spine less expanded.

flunterian.

. A similar specimen, with the base of the interneural spine less expanded.

Hunterian.

270. A similar specimen, with the base of the interneural spine reduced almost to

its normal proportions. Hunterian.
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276.

278.

279.

67

. A similar specimen, with the anterior of the two dermal spines broken away.

Hlunlerian.

An interneural spine of the same species, with a considerably expanded

summit. . Huaterian.
. A similar specimen. Huuterian.
. A similar specimen. Iualerian.
. A similar specimen. Hunterian.

An interneural spine supporting two dermoneural spines by the usual linked
articulation : the summit of the interneural spine is much expanded, but it
differs from the preceding specimens by having a ridge posteriorly instead of
a groove. Both of the spines, which are short and thick, are grooved along
their anterior border. LPresented by Sir Bverard Home, Bart., F.R.S.

. The cranium and six anterior vertebrae of the trunk of a Light-horseman fish

(Ephipprs).  The midfrontal bone and superoccipital spine are remarkable for
their thickness.  The neural arch of the atlas is almost excluded from the body
by the approximation of that of the axis to the exoceipitals. Hunlerian,

The cranium of a large Lphippes. In this, as in the preceding specimen, may
be noticed the three concave articular surfaces formed respeetively by the
postfrontal, mastoid, and pareccipital bones, for the attachment of the tym-
pano-mandibular, hyoidean and scapular arches, which surfaces and connections
illustrate the parapophysial character of those bones. The palato-maxillary
arch is directly suspended from the prefrontal, which is the neurapophysis of
the anterior vertebra of the skull. Hunterian.

The partially disartienlated bones of the eranium with the larger otolites of an
Ephipprs.  They are numbered conformably with Table 1. Hunterian.

280. A cranium of the Light-horseman fish ( Epfippus), transversely biseeted through

the middle of the cranial cavity.  Presenled by George Bennet!, fsq., F.L.S.
K 2
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251. A vertical longitudimal section of the cranium of an Ephippus.

It shows the three prillcipal divisions of the oboerans ; the upper and ]mswriur exeavated
in the paroceipital, the upper and anterior in the postfrontal, the lower one in the alisphe-
noid and hﬂjiﬂcci]litﬁl : i the mddle of these 15 a plrrliull of the mastord, which presents twin
small but deep depressions, the posterior depression being continued into the exoccipital.
This purtiﬂn of the mastoid, which contribuies o form the * otocrane,’ may To n_*gnrl,lw,l a5
part of the true capsule of the organ of hearing, connate with the proper mastoid, as the
enlare [!E.]:IHL‘[!L', ar |:|:'tmr5a], becomes in birds and mammals, The ali.l'.}tlwnn'ill Eiﬂ.‘!’i exit to
the chief divisions of the fifth pair of nerves by three or four distinet apertures. It sends a
horizontal Plam inwards, which meets and unites with a mlrnu:pl:ml:liug one of the u|:|pru.-='lli~
bone to form the proper floor of the cranial cavity ; and it sends a broad and deep plate down-
wards to the I:asisplu-nnitl forming the antero-lateral part of the basicranial canal.  As this
canal lodges the origins of the recti musecles of the eye, it may be regarded as a posterior pro-
lomgation of hoth orbits ; it is partially divided by a descending azygouns process from the line
of junction of the horizontal plates of the alisphenoids ; the plate is perforated behind this
process,

In this section the compact and finely granular texture of the large fronto-oceipital erest
and of the thickensd frontal is well shown.

Presented by Prof. Owen, F.R.S.

(]
x
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The dried head of a species of Chefodon; showing the numerous rows of
bristle-shaped teeth in its jaws, to which the name of the genus relates.

Hunterian.

283, The skull of a small Chelodont tish, with a single close-set row of long slender
denticles having simple obtuse summits, and a stronger recurved laniariform
tooth terminating the series posteriorly, in each jaw.

The orifices of the eavities of the reserve tecth open externally to the bases of those in
place. The eranium presents a triangular form ; the occiput is smooth and convex ; the
mastoid ridges are thin, but high, and converge and meet o the I:a.riﬂtal r{'giﬂ-n of the
cranium.  The orbits suddenly expand in front of the contracted eranium ; they intercommu-

nicate widely, and are completed below by a slender chain of suborbitals,
Hunterian.

284, The premandibular and dentary pieces of a large Clhafodont fish from Sumatra.
The teeth, though small, are stronger than usual in this family, and differ from
those of the Plafar in having simple conical pointed crowns. These and the
two preceding specimens were transmitted to Hunter, from Sumatra, by his
former assistant and artist, Mr. William Bell. Hunterian.
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288,

2900,

291.

202.

(i)

A broad interneural spine, with a long dermoneural spine, of a large Chafodont
fish. fuwtevian.

A large interneural spine, singularly expanded and excavated, decreasing in size
to its articular end, to which a short dermoneural spine is articulated by the
usutal bony link. Mus. Leverian.

. A long interneural spine, supporting a still longer dermoneural spine, linked

together in the usual way. A short tubular process extends upwards from
the base of the interneural spine, behind the articulation. Hunterien.

Two interneural spines, each supporting two dermoneural spines, by the usual
linked articulation. Hunlerian.

. A similar but smaller specimen of an interneural spine supporting two dermo-

neural spines, from a Chefodont fish of the South Seas. Hunterien.

A similar specimen longitudinally bisected, showing the thin compact walls,
ineluding the coarse cancellous texture, of the proper interncural spine: the
expanded portion consists of an outer compact and an ner cancellous strue-
ture surrounding the compact walls of the spine, the expanded mass resem-
bling an exostosis produced by thickening of the periosteum of the proper
spine. Presented ffl_;.-' f"rf._rﬁ Cheen, KRS

A very long interneural spine, with two dermoneural spines united to its
expanded summit by the linked mode of articulation, of a Chefodont fish.
The first of these spines is very short, and fits into a depression at the fore-
part of the base of the longer spine. It probably serves, by the action of
muscles, to keep that spine erect, as in the Balistes. Hunterian.

The right coracoid with the radius and ulna of an unknown Chefodont fish.
The lower part of the coracoid is characterized by an oblong trihedral mass of
hone filling its posterior concavity. Hunterian.
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Family Zwentoidei. Riband-fishes.

203. The skeleton of the Seabbard-fish (Lepidopus argyrens).

The superoccipital is smooth and convex posteriorly ; the spine begins to be developed at
its upper and anterior part. The parceeipitals are of great length. Each premaxillary has
a row of about twenty mmpreﬁae:l |um:1'1.-5|:|u]1-1.1] teeth, and there is the same number in the
premandibular part of the lower jaw : both are implanted in sockets. Behind the fore-part
of the premaxillary row of teeth there are two or three teeth much longer than the rest,
compressed, reenrved, pointed, and slightly barbed.  The anterior suborbital Lone is of con-
siderable size. The number of abdominal vertebrae is forty-two. The plenrapophyses are
Jnmlr.mh:]_'!.' Iml-;; and slender, and articolate with the middle of the sides of the centrum ; the
parapophyses do not begin to be developed wuntil the thirty-ninth vertebra.  The internenral
and dermonenral r'-Eli!]l‘ri are continued from the .lau|mrmwi|ﬁm] to the end of the tail, and
support a continuous dorzal fin. Interhwemal and dermohsemal spines support a similarly
continuous anal fin thronghout the region of the tail : fifty-one candal vertebre are preserved

in this skeleton.
Purchased.

Family Fistuwlaride.

204. The eranium of the Fistularia tabaccaria. 1t is peculiar amongst fishes for the
convex articular surface presented by the basioceipital for junction with the

atlas. flnlevian.

205, The eranium and some of the anterior vertebrie of the trunk, including the first
four modified and elongated vertebre, of the Tobacco-pipe fish (Fistularia

tabacearia). Hntervian.

206G. The four anterior trunk-vertebrae of the Fistwlaria tabaccaria.  They are re-
markably elongated, the bodies are immoveably joined together by deeply in-
dented sutures, and the spines and parapophyses overlap each other and form
three continuous ridges, constituting a firm inflexible support to the similarly
modified and elongated vertebra of the skull. Hunterian.

Family Gobiide.

297. 'The skeleton of the Sncking-fish ( Eeleneiz Reworea).

The skull is remarkable for the breadth and flatness of its wpper surface, which supports
the sucking apparatus. The basioceipital offers a small concave surface to the body of the



atlas, but the chief part of the articulation is formed by the two oblong surfaces presented
by the exﬂ.@gipitals. Theze elements meet above the formmen magnum, where they form part
of the upper surface of the head. The paroceipitals present the usual concave surface for
the suprascapula. The superoecipital forms a horizontal slightly eonvex plate surrounded
by the exoceipitals, paroccipitals, mastoids and parietals.  The mastoids have a great trans-
vorse extent.  The frontalz are of unnsual size, are jnincr] mgﬂ,her :|}:I.' the frontal suture, and
form the middle part of the upper surface of the cranium. The nasal bones are of consider-
able breadth, and are united by a thin layer of bone at the middle line. A membranous
fontanelle has existed between them and the frontals. The orbit is completed below by a
chain of suborbital bones. The tympanie pedicle articulates by the epitvmpanie with the
mastoid, and, apparently, by the prr't:,'m'mnii.' with the l1l]ﬁ[rl'ﬂllllll. The hyoid arch suppHTis
ten branchiostegal rays on each side. The coracoids are bent upon themselves so as to form
a deep channel on their convex side.  The pubic bones, which are attached to the inner side
Ur t.ll[‘! ﬁ}rﬂmidﬂ, ﬁi!’]]rll IIH.I.'LL“'HI".IS b | SIIIﬂ.“ ]lml:‘{"sﬁ rmlll lhr_'ir K:I.'III]:,III_'I.'H;![I 'I.I.II;HII. '1"“".‘ III!I'II'H.I
spines begin to rise at the sixth and seventh vertebrie, beneath the posterior extremity of the
suctorial disk. The osseous basis of this disk 15 formed |:|:|‘ the mtermeural !ii}i.ltl;!t:,_ which
expand into transverse bars at their summits and receive at their interspaces the transversely
dr-v.-:-lnlmd dermal spinﬂ which m'-l.rr]np each other, and suppuort each a H::u,rl"l.' denticulaped
transverse ridge along the middle of their upper surface : these ridges incline backwards, and
are flexible. The bodies of the vertebrse are smooth, L'Iullgun:l:l, and much compressed in
the middle. The parapophyses arc moderately long, and extend horizontally outwards and
o a little forwards : the epipleural spines begin to be developed from those of the atlas, and the
pleurapophyses from those of the third vertebra. The first pleurapophysis is short, increases
in breadth as it descends, and bifurcates at its lower extremity : the rest of the pleurapo-
]1||:|.'.li::5 are sim]rlr, il |J!"'llg!'¢!.ﬂ.‘ij'l.'l:1:|' decrease n I{'Hgtll from the fifth to the tenth : those of
the eleventh pair bend inwards and meet below, but the haemal arch of the sueeceding verte-
bra is formed by a similar disposition of the parapophyses. The epipleural spines continue
to be developed from the first five caudal vertebrie @ in the eight anterior abdominal vertebrse
they extend ontwards and backwards, and form, with the elongated parapophyses, the basis

of support to the suctorial disk.
Prosented by George Beanell, fisq., PLAS

298, The skull, with the integuments and sucking disk, of a large Remora.  The
two large exoccipital condyles and intermediate basioccipital concavity are
well shown, as also the characteristic extension of the teeth upon the exterior
surface of the jaws. Presented by George Benunett, Fyg., FLLS.

299. The branchial arches of the Sucking-fish (Avdencis Remora).

The first pair sends off from its anterior border a series of pointed processes and from its
posterior margin a series of tubercles ; corresponding tubercles are developed from the sides
of the second, third and fourth arches. They interlock with each other like the teeth of a
cogwheel, and prevent the entry of food or other foreign irritating matters into the interspaces
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of the gills. The modified fifth branchial arch, forming the upper and lower pharyngeal
jaws, has its inner surface covered with fine villiform teeth,

Preseated by George Beanetf, Fsq., F.L.S.

Family Blenniide.

300. The skeleton of a Wolf-fish (Auarrkicas Lupus).

The uccipital n'gmn 15 smooth and convex ; a YETY small ﬂl.‘q’."lpit:ﬂ Spilh’.‘ 18 iIE\'EIﬂpEd from
its upper part. The supratemporal scale-bone presents the form of a mucous tube, and the
mucous canal perforates the ridge which divides the occipital from the lateral surfaces of the
cranium. The lateral surfaces are smooth, excavated, and almost meet upon the parietal
region of the eranium, forming a surface analogous to that for the attachment of the great
temporal muscles in the Wolf and other carnivorons quadrupeds.  The suborbital bones are
well-ossified, and are perforated by mucous duects. The stylohyal is attached to the fibro-
cartilage uniting the epitympanie to the mesotympanic. The parapophyses progressively
increase in length as the vertebre recede from the head, then bend down, and unite below
the tm*ul:.'rliﬁh vertebra,  The short '|ﬂ1~1|m|:m|}h:.'til:'s are attached to the back part of their
extremities, and the epipleural spines are sent off near the place of their attachment, and from

the 'I::I.rﬂpn‘ph"l.‘.lil_':i themselves at the back part of the abdomen. The car'ml hones are of
unnsnal breadeh.

Mz, South.

301. The skull, wanting the hyoid and scapular arches, and with the first four
abdominal vertebrae attached, of the Wolf-fish (Auarrkicas Lupus).

In this skull may be remarked the extraordinary downward development of the basipre-
sphenoid and the expansion of the vomer, which is beset with large erushing teeth. The
premaxillary and anterior mandibular teeth are long, strong, pointed and divergent, adapted
tor g!‘appl{: with hard shellz or crustaceous animals, which the 'I!tl!i-t.l."ﬁl;l].' mandibular, the pﬂla,-
tine and vomerine teeth are adapted to erush. The suborbital seale-bones are thick, strong,
'.'.'rll-ws-'lﬁul, and mrnplrll'l_!.' circumseribe the orbital cavities.

Hnterian,
302. The skull, wanting the byoid and scapular arches, of a Wolf-fish (Awarriicas
Lupwrs).  Portions of the premaxillary and mandibular bones have been re-

moved from the bases of the teeth, showing the absence of cavities and teeth
of reserve in the substance of those bones.  Presewted by Prof. Owen, F.R.S.

303. The skull and some of the anterior vertebrze of the Woll-fish (Anarrhicas Lupus),
longitudinally and vertically bisected ; showing the short and wide infundibu-
liform basicranial cavity, and the coarse cellular structure of the strong and
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deep vomer above the denser part to which the large molar teeth are anchy-
losed. The names of the bones are indicated by the numbers according to
Table L. : Huuterian.

The vomerine, palatal and premaxillary bones of a Wolf-fish (dnarrhicas Lupus);
showing the laniary teeth on the premaxillaries, the molar teeth on the vomer,
and both kinds of teeth on the palatines. Hunterian.

The left ramus and a section of the lower jaw of the same fish. The cut sur-
faces show the solid structure and the mode of attachment of the teeth.
Hunterion

The right ramus of the lower jaw of a Wolf-fish (Anarrkicas Lupus).
Hunterian.

The right ramus of the lower jaw of a Wolf-fish (Anarrkicas Lupus), from the
symphysis of which a vertical section has been removed ; showing the line of
separation between the bases of the teeth and the summits of the dentigerous
processes of the jaw, to which the teeth are partially anchylosed, by root-like
divisions of their base. Presented by Prof. Owen, F.R.S.

The premandibular or dentary pieces of the lower jaw of a Wolf-fish (Awarsii-
cas Lupis). Hunlerian.

Family Lophiide.

The skeleton of the Angler (Lophins piscatorius).

It is chiefly remarkable for the enormous development of the head, to which both pelvie
and pectoral fins are articulated, the great length of the branchiostegal rays, the fin-like de-
velopment of the ﬁl]l!.H'.l-iH.'l‘ﬂ'll]El' bone, the ray which extends from the upper part of the oper-
cular bone, the confluence of the suprascapular and scapular bones, the diminutive size of the
ulna and radius, and the great length and strength of the two carpal bones, especially of the
one on the radial side of the wrist. The oblique overlapping joints of the phalangial rays are
well shown. There are no vertebral ribs {]Ilt‘lltﬂl]l_]l]h;l.‘ri.{"ﬁ-} in the trunk, and the parapo-
physes, which begin to be developed from the lower and lateral angles of the centrum of the
geventh abdominal vertebra, do not project outwards : the broad bases of these PrOCESSes £X-
tenid before and behind into short angular projections, corresponding with the zygapophyses
developed from the neural arches, and they contribute to the interlocking mode of union of

L
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the different vertebrae with each other: the bases of the parapophyses are likewise perforated
directly for the passage of the blood-vessels, as those of the neurapophyses are for the passage
of the nerves above.

The terminal coalesced caudal vertebrre present a transverse ridge on each side. The
number of the abdomimal vertebrse is 12 ; that of the cawdal vertebrse, 16 : total, 28,

Purchased,  MWus., South.

310. The first and second trunk vertebre of the Angler (Lophius piscatorins). The
anterior surface of the atlas presents a middle, almost flat, transversely oblong
articulation for the basioccipital, and two lateral vertically elongated and eon-
cave surfaces for the exoecipitals, besides the two anterior zygapophyses arti-
culating with the upper surface of the exoccipitals. The nenrapophyses have
coalesced with the centrum : the spinal nerves have perforated the bases of the
neurapophyses. Hunterian.

311. A dorsal vertebra, vertically and longitudinally bisected, of the Angler (Lophins
piscatoriies). Presented by Prof. Ower, F R.S5.

312. A more posterior dorsal vertebra of the Angler (Lophivs piscatorius).

The terminal concave articular surfaces intercommunicate by a minute foramen at the middle
of the centrum. The parapophyses form the sides of a deep open groove along the under sur-
face of the centrom.

Presented t:'d:.r Prty". Cheen, F.R.S.

313. A caudal vertebra of the Angler (Lophins piscatorius).

The parapophyses are produced downwards and united together, completing the haemal
canal, and then extend obliquely backwards into a spine (marked & in the specimen).
The confluent neurapophyses are similarly produeed upwards and backwards into a spine
(marked n). Both weural and hamal canals are left, by the oblique position of their pro-
tecting arches, open, opposite the centrum, where l'll['}' are closed |:|:,' the neural and hemal
arches of the vertebra in advance.  The bases of the neurapophyses and of the left parapo-
physis are perforated. The osseous texture of the vertebrae of the Lophius is reticulate,

cellular, and remarkably light.
Lunterian.

314. The interneural spine with two of the attached dermal spines of the Angler
(Lophius piscatorivs). The latter are extremely long, slender and flexible -
they are articulated by the same linked articulation as in the more completely
ossified fishes. Hunterian.
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The premandibular bones of a large Angler (Loplius piscatorivs).  Hunlerian.
A similar specimen of smaller size. Hunterian.

The premandibular bones of an Angler (Lophins piscatorius).

The eirenmstanees under which the specimen was taken to which these bones belonged are
worthy of note.  The animal was ﬂaugllt in the North Atlantie Ocean, 1000 miles from land,
in & bunch of Rargmim sea-weed, |.1}' Willtam Trish, Eagr., Commander of the * Admiral
Berkeley,” from Rio de la Plata, 1Gth May, 1809,

Preseated by Capt. W. Irish, RN

A transverse section of the premandibular bone of a Lophins piscalorivs, show-

ing the ligamentous union of one tooth and the anchylosis to the bone of two
other teeth, with the pulp-cavities of the latter still unobliterated. The dental
ligaments are elastic in the recent fish.

See the Wet preparation, Physiological Series, No. 381.
Presented by Prof. Owen, F.R.S.

The fore-part of the dentary bone of a Lophiuns piscaforivs, showing the liga-

mentous mode of attachment of the inner row of teeth to the bone.
Hunterian.

A section of the right dentary bone of the lower jaw of the Lophins piscalorius.

Here, as in the preceding preparation, the largest teeth form the inner row.
Preseated by Prof. Owen, F.R.S.

. The left dentary piece of the lower jaw of the Lophins piscatorius.  Huuterian.

. The superior and inferior pharyngeal bones of the Lophins piscatorius.

Hunterian.

. The right dentigerous pharyngobranchial bones, apparently of a Lophins.

Hunterian.

. The left inferior pharyngeal bone and teeth of a large Lophius. Hunterian.

. The fore part of the dried head of a Lophioid fish (Maltheea). The fore part

of the cranium is prolonged into a rostrum.  The premaxillary, premandibular,
vomerine, palatal and pharyngeal bones are all beset with numerous minute

villiform teeth. Hunterian.
L
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Order VI. PLECTOGNATHI.

Family Balistide. File-fish.
326. The skeleton of a File-fish (Balistes).

The anterior mternenral spine is bent abroaptly forwards, and its summit is much developed
and articulated to the back part of the Dﬁ:ipita‘ upim:: it 15 excavated at its upper and puah'-
rior surface, and in this eavity two dermoneural spines lie concealed when reenmbent.  These
ﬂl:limt'i are articulated to the fore part of the mternceural L'x!mnl:lml Flnu-. I::-,' the }'u:r.uliar linked
form of joint common to such speecies : when both are erected, the fore part of the base of the
smaller anterior hiiimr fits imto the back part of the base of the large one, and fixes it in the
erect position like the lock of o gun at full cock. The small spine requires to be moved by
its muscles betore the larger one can be bent back.

The orifices for the spinal nerves are pierced through the middle of the base of the nenr-
apophyses, The pelvic bones and the epicoracoids are both remarkably developed.

The number of abdominal vertebrae iz 6, that of the candal vertebrae, 11: total, 17,

Purchased.

327. The skull of a File-fish ( Balistes forcipatus) with the skin left on the right side,
showing the rough ganoid surface of the scales. The exposed bones on the
opposite side are indicated by the numbers, according to those in Table 1.

The pelvic bones are of remarkahble lua]gth; thi.'_\r are attached to the ﬁ}'llipll}'ﬁiﬁ of the
coracoids. The mesotympanic is unusually long and slender, reaching almost to the joint for
the lower jaw : it is continuous in the recent fish with the cartilage which enters the cavity
of that jaw. The palatine bone is small and hammer-shaped ; one end of its expanded head
articulates with the prefrontal, the opposite end with the maxillary : the coalescence of this
bone with the premaxillary and of the articular with the dentary piece in the lower jaw are
the characters signified by the name * Plectognathi,” which Cuvier has given to the family of
fishes to which the genus Balistes belongs. The extraordinary downward development of
the vomer and the Iarge basierantal canal are wuﬂh}‘ of motice in this spucimen.

Mus., Brit.

328. The premaxillary, premandibular, and one of the maxillary bones of the Balistes
Sorcipates.

In this species the teeth of the upper jaw are 14 in number, and are arranged in two rows,
seven in each intermaxillary bone, four in the front row and three behind. In the lower juw
there are eight teeth eorresponding with the front row above. The anterior or external teeth
of the upper resemble those of the lower jaw ; they are strong, conical, subtribedral, hollow
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at the base, which is obliguely truncated, and rounded and obtuse at the apex. The mesial
pair is slightly carved, and is the largest; the rest decrease in size to the outermost, The
external facet of each tooth 1= covered with a smooth, dense, enamel-like substanee, which,
towards the apices of the teeth, presents a yellow colour, and calls to mind the peealiar colonr
of the enamel in some of the Rodentia. These outer maxillary teeth are arranged in close
contact with one another.  The form of the alveolus in which the base of each tooth 18 fixed,
is peculiar in the dental system, resembling rather the surface of attachment for the claw in
the 1|||Eun| Phalaugt’-s of the feline tlna.dn.qn?ds. A conmieal process of the bone nises from the
middle of the alveolar depression, and is adapted to the cavity in the hase of the tooth, The
cireumference of the base of the fully-formed tooth is attached by a slight anchylosis to the
margin of the alveolus, but the confluence of the tooth with the bone is much less complete
than in many other fishes, Tn the left premaxillary the successors of the external teeth have
been exposed by removing the outer wall of their alveoli.  These cavities communicate with
the outer side of the Jaw by foramina situated on the outer side of the baze of the teeth in
place. The teeth of the posterior row, which are peculiar to the upper jaw, are six in num-
ber, three in each intermaxillary bone ; they present the form of elliptical plates, compressed
Ia.ternll:.', rounded at the base amd sliEhtI:.' }'miulr'l:l at the AP, The anterior tooth is the
largest, measuring six lines in length and three in breadth, but scarcely half a line in thick-
ness; the two other teeth progressively diminish in size. These posterior teeth lie in elose
juxlﬂ}'m:qi.liml with the outer row, and like the |mstfr§ur small upper meisors of the hare and
rabbit, receive part of the appulse of the inferior teeth. They are affixed by a very obligue
anil 5Iig]1t|:,.' excavated base to a shallow alveolus, hai‘iug A COnvex rj:iii]g of bone itz muddle,
They are also deciduons, and the presence of well-developed reserve teeth in eavities of the
jaw, immediately internal to those of the exterior row, would indicate that the succession of
teeth of the inner row is likewise unlimited. The foramina leading to the cavities of the
suceessional teeth are seen immediately above the bases of the teeth in place ; the germs of
the successors of the inner row of teeth are exposed in their alveoli in the left intermaxillary

b,
Flunlericn.

329. The branchial and pharyngeal arches of the Balistes forcipatus, with the dried
wills.

The pharyngeal teeth are small, conical, compressed, eorved and sharp-peinted : there are
two regular and equal rows above, one on each of the posterior pharyngobranchial bones.
The inferior pharyngeal bone supports two unequal rows of teeth, the anterior the smallest.
The eurvature of the upper and that of the lower pharyngeal teeth are reversed, and they
thus form a kind of carding-machine, well-adapted for © teasing® the bruised and ecoarsely
divided sea-weeds and other marine nntrient substanees. The orifices of the alveoli of the
concealed germs of the successional teeth may be seen behind the bases of the posterior row,

and in front of those of the anterior row of the lower pharyngeal teeth,
Hualerian.
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330. The dried head of a File-fish (Balistes).

The oblique shallow sockets, with their basal eminences for the attachment of the teeth by
reciprocal gomphosis, are shown in the premaxillary bones: one of the large incisive teeth is
in place in the left premandibular: the right has been displaced to show the apex of its sue-

CEEE0T.
Hunterian.

331. A portion of the skull and dried integuments of a species of File-fish ( Balistes).

It shows the downward extension of the compressed presphenoid ; the bony projections
from the bottom of the shallow sockets of the incisors; and the rough character of the ganoid

seales from which the fish has received its vernacular name.
Hunlerian.

332. A similar but more mutilated specimen of the same species. Hunterian.

333. The upper and lower jaws of a small species of File-fish (Balisfes).

The teeth are narrower in proportion to their length and more pointed than in the pre-
eeding specimens,  Their apices have a reddizh brown eolour, like that of the enamel of the

incisors of some Rodentia,
Hunterian.

Family Osfracionide. Trunk-fish.

334. A dried specimen of a small pyramidal Trunk-fish (Osfracion furrifus), want-
ing the tail, showing the partially ossified ganoid scales of the integuments.
Mus. Brit.

335. A dried specimen of the Ostracion nasus. Hunlerian.
336. A dried specimen of an Ostracion. Mus. Brit.
337. A dried specimen of an Osfracion. Mus. Brif.

338. A dried specimen of the horned Trunk-fish (Ostracion eornutus). The greater
development of the tail relates probably to the more vigorous movements
required in the wielding of the peculiar weapons with which this species is
armed. Mus. Brif.
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339. A dried specimen of a smaller Osfracion cornutus. Mues. Brif.
340. A similar, but smaller specimen. Mus. Brit.
341. A similar, but smaller specimen. Hunterian.

342. A small dried specimen of a Trunk-fish (Ostracion nasws), showing the single
row of small slender subacute teeth in both jaws. Mus. Hrif.

Family Gymanodontide. Globe-fish.

343. A portion of the cranium of a large Porcupine-fish (Dviodon Hystriz). The
numbers on the different bones indicate their names according to Table 1.
The three subequal concavities presented by the basioccipital and the exoc-
cipitals for articulation with the centrum and neurapophyses of the atlas, and
the wide expanse of the roofs of the orbits, are worthy of note. Hunterian.

344. The skull of 8 Disdor, with the skin dried on. Hunterian.

345. A mutilated skull of a large Porcupine-fish (Diodow), with the upper and lower
jaws and dental armature.

The alveolar borders of both jaws, which are shaped like the beak of the Parrot, appear to
be sheathed with a hard adamantine dentine, which swells behind into a broad econvex tritu-
rating mass: a 1111'1!1:.’ 15 ['.xl]l:l!-il,,"d ahove the upper and below the lower dental tubercle, which
contains in the recent fish the |JE’I"H55[I?I“L mairix for mm:'.\"mg the dental substance.  The eom-
plex nature of this is demonstrated in the following specimen.

Huwierian.

346. The upper jaw, consisting of the maxillary and premaxillary bones, and the pre-
mandibular part of the lower jaw, of a large Diodon.
Sections have been removed from the premaxillary bone, exposing the pulp-cavities of the

margmal denticles which coalesce to form the exposed border of the bone, and of the broad
superimposed horizontal plates that coalesce to form the posterior tubercle,

Presented by Prof. Owen, RS,
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The upper and lower jaws of a large species of Diodon, from Sumatra. Part

of the left maxillary bone has been broken away. Hunterian.
The premaxillary and maxillary bones of a large Diodon. Hunterian.

The premaxillary and left maxillary bones of a large Diodon.

The pulp-cavity of the lamelliform teeth of the erushing tuberele is laid widely open, and
the upper ﬁl:ol}‘-mtirll]nlo surface of the last-formed platl: 15 uspnsml. A vertieal section has
been attempted, apparently by the commeon saw, which has been arrested at the dense den-

tine of the erushing tuberele, which the saw has not been able to penetrate.
Hunlerian.

. The premaxillary and maxillary bones of the Diadon.

The outer alveolar border of the h['n..ri.-ﬁllnlll!d |:|n-.|nax'tHur_',' hias been removed to EXpOSE the
germs of the denticles, which coalesee to form the adamantine dentigerons coating of the mar-

E‘il] of that bone.
FPresented eﬂ:;,r .Pil‘n_;f. Cwea, FL.R.S.

. The premandibular and articular picces of the lower jaw of the same Diodon.

Fig. in Owen’s Odontography, pl. 35. fig. 1. Preseated by Prof. Owen, F.R.S.

A similar specimen, vertically bisected, to show the order of succession and
superposition of the marginal and larger posterior crushing dental plates.
Fig. in Owen’s Odontography, pl. 35. fig. 2. Preseated by Prof. Owen, F.R.S.

. The premaxillary and premandibular bones of a small species of Diodon.

Hunterian.

. The premandibular and articular bones of the lower jaw of a large Diodon.

Hunterian.

5. A dried skin of a species of Diodor, showing the bony network formed by the

overlapping of the triradiate bases of the spiny ganoid scales. The anterior
ray in most of these is directed forwards and overlaps the posterior rays of
those in advance. Hunterian.

A dried and inflated skin of a species of Diodon, in which the spiny osseous
scales are smaller and more numerous. Hunterian.
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3567. The skeleton of a Globe-fish (Zetrodon).

In this may be noticed the absence of ribs, the clamped mode of union of the anterior ab-
dominal vertebrae with each other and with the skull, and their double spinous processes,
which converge and unite into one at the fifth vertebra.  The number of abdominal vertebree

is 7: that of the candal vertebrze, 10: total, 17.
Purchased.

358. A portion of the eraninm, including the upper and lower jaws of a small Globe-
fish (Tetfrodon).

The four seemingly single tecth are composed of smaller laminated denticles, cemented
together by a common outer coat of enamel. The upper ends of the plates give the appear-
ance of a dentated suture to the contiguous margins of the premaxillary bones, and the same

appearance is manifested in a less degree at the symphysis of the lower jaw.
Hunlerian.

359. The upper and lower jaws, with the interlocked portions of the palatine and
tympanic pedicles of a Globe-fish (Tefrodon).
The present specimen well illustrates the serial homology of the palatine (20) with the
hypo-tympanic (28), of the maxillary (21) with the articular (30), and of the premaxillary
(22) with the premandibular (32).
Hunlerian.

360. The upper and lower jaws of a Globe-fish (Tefrodon).

The premaxillary with its beak-shaped dentinal coating represents, above, the similarly
shaped and similarly armed premandibular below : the edentulous maxillary with its concave
articulation for the palatine represents the articular piece of the lower jaw with the coneave
articulation for the tympanic pedicle : the palatine which presents the condyle to the max-
illa answers above to the tympanie which presents the condyle to the mandible below : and
the palatine and tympanic are connected together by the medium of the pterygoid bone.

Hunterian.

361. The dried skin of a Zifrodon, m which the spines are so small and numerous
as to give it a hirsute character. Purchased.

362. The principal bones of a mutilated skull of the Sun-fish (Ortkagorisens mola).

They show the light fibrous semiossified character of the bones of this singular fish ; the
osstous tissue having the appearance of decayed wood.  The premaxillary bones are anchy-
losed together, and the |::r'r.|m4.|uiihu'|nr bones, in like manner, at the symphysis : the alveolar
borders of both bones are coated with a layer of hard dentine, with trenchant margins, and
are shaped like the beak of a Turtle. The names of most of the bones are indicated by
numbers corresponding with those in Table 1.

Preseated by Capt. Swlivan, ..
Al
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Order VII. LOPHOBRANCHII.

363. A dried specimen of a large Pipe-fish (Syngrathus Typhon), showing the pecu-
liar development of its ossified dermoskeleton and the prehensile flexibility of
its tail. Presented by Henry Farle, Bsy., F.R.S.

364. A dried specimen of the Hippocampus guifulatus, showing the longitudinal
series of spines developed from its exoskeleton. Hunterian.

365. A dried specimen of the foliated Hippocamp (Hippocampus foliafus), with the
tail mutilated. Hinterian.

366. A dried specimen of foliated Hippocamp, with the head mutilated.
Hunterian.

367. A dried specimen of a large Australian species of fHippocampus.
Presented by Geo. Bennetl, Esq., F.L.S.

368. A similar specimen. Presented by the Very Rev. Dr. Buelland, F.R.S.

Order VIII. GANOIDEL

Fﬂhlil}' Selamandrice.

369. The skeleton of the Pike-headed Gar-fish (Lepidostens fucins), showing the pro-
eressive diminution of size of the caudal vertebre, and their continuation into
the upper lobe of the tail, together with the great length of the heemal arches
and spines which support the rays of the lower lobe: these arches are not
anchyloged to the centrums: the number of the abdommal vertebrie 15 43,
that of the caudal vertebrae, 25 : total, 65.

Prepared from a specimen presented by Dr. Bigelow of Boston, US,

370. The tympame pedicle with its opercular appendage and part of the suborbital

series of bones of the same Lepidostens.
Presented by Dr. Bigelow of Bostou.

371. A dried sepcimen of the slender-nosed Gar-fish (Lepidosters osseuns), wanting
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the tail, showing the arrangement of the enameled or ganoid osscous scales.
Those which form the lateral line are perforated by the mucons duets.

Fig—Willoughby : Pise. fub. P. 8. £. 2. from this specimen.  Bloch, Tehth. vi. pl. 390,
Habitat.—The lakes and rivers of the warmer parts of North America.
This specimen was formerly preserved in the Museum of the Royal Society at Gresham

Mus. Brif.

372. The dried skin of a Lepidosfens, showing the unsymmetrical or heterocercal form
of tail. Both this form of tail and the structure of the scales are extremely
rare in existing fishes, the Lepidosters being the only existing genus of osseous
fishes which is known to combine them. But the characters are very common
amongst extinet fishes, especially those of the older secondary formations.

Purchased.

Fﬂlllil:f Slurionide.

373. The mutilated skull of the Paddle-fish (Planirostra Spatula).

It is remarkable for the rostral prolongation of the nasal and vomerine bones, the rostrum
I:uﬁng fattened hurimntnlb‘ and {'x]mllllﬂl like the mandibles of o Spmu-hill_ The sides of
the rostrum are strengthened by a reticulate disposition of bony matter in the form of stars,
the rays of which anastomose. The upper.part of the eranium is also imperfectly ossified.
There is a long vacuity between the frontal, parietal, postfrontal and mastoid bones: the
tympanie pedicle is a simple elongated piece of bone expanded at both ends.  The mandi-
bular and hyoidean arches are suspended by a short cartilage to the end of the tympanie
bone: the palatines are extremely small. The premaxillary and maxillary bones seem to
have coalesced ; they expand as they extend backwards to become attached to the cartilage
supporting the mandibular arch. The slightly ossified pterygoids run parallel with them
along the inner sides to the same part. The articular and dentary pieces of the lower jaw
have coalesced, but there is a trace of a slender splenial piece on the inner side of the man-
dible. All the boues of the mounth are [!dml.tu'lous, but the membrane r_'m':"r'lllg the extre-
mities of the upper and lower jaw is roughened by extremely minute denticles in the recent
fish. The {:i:mluh:,'a'lr. ane pnrtia],l_t,‘ pasified = the rest of the h:.'uidmu arch 15 irartilagiuous,
A branchiostegal appendage in the form of an irregular elongated flattened bone, resolved
posteriorly into osseous fibres, extends from each side of the commencement of the hyoidean
arch. A similar but larger opercular appendage extends backwards from the extremity of the
tympanic pedicle.

Presented by Prof. Owen, F.R.S.
374, The skull of a Sturgeon (Aeipenser Sterio).

The supraseapular dermal plate is 5|.||:pr|-rl:|:r.|. by a diztinet c.urt'tlagl: of a subtribedral form,
with the angles of its base slightly produced and articulated by ligament, the one to the end

M2
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of the mastoid cartilage, the other to the exoceipital cartilage. The seapulo-coracoid cartilage
expands as it descends, sends inwards and forwards a broad wedge-shaped plate, and presents
a large perforation at its thick posterior part, immediately above the articulation of the pec-
toral fin. The expanded under part of the cartilage sends a thin plate inwards and forwards
awd another outwards, which forms the lower boundary of a wide smooth groove below the
prominence supporting the pectoral fin: above this is another groove communieating by a
small foramen with the larger exeavation above mentioned.

The form of the wpper piece and its connections answer to those of the suprascapula, but
there is no separate styliform seapular piece, as in the Osseons Fishes.

Presented by Prof. Owen, FLR.S.

375. A dried specimen of a young Aeipenser Sturio, showing the external or dermal
skeleton.

There are five im]gilmﬁlla] rows of dermal bones on the trunk of the Slllrgmn, e nlang

the mid-line of the back, two along the sides, and two along the belly ; but the lateral bones

are most numerouns ; these are continued over the opercular flap to the plate which lies

between the eye and the nose.
Hunferian.

376. The palato-maxillary, mandibular and hyoidean arches of a large Sturgeon
(Acipenser Sturio).
These are the only ossified parts of _ﬂu_' endo-skeleton in this fish. The boues are num-
bered in aceordanee with those of the articulated skulls, and with Table I.  The maxillary (21}
is extremely small, as in most osseons fishes. The premaxillaries (22) send a process out-
wards and downwards to the mandibular joint, where they are articulated to two small labial
bones.  Each branch of the mandible consists of a single osseous piece.  The palating (20}
anil |1tttrj.'gu'u] {:u} bones are confluent.  There 15 a small separale ecntre of ossification on
each side in the soft palate anterior to the pterygoids. The epihyals, ceratohyals and basi-
h:r'alﬁ. il n‘nl_f,.' |:arﬁa.|]_-,r ossified.
HHunterian.
377. The palato-maxillary and mandibular arches of a Sturgeon (Aeipenser Sturio).

The constituent bones are numbered as in Table L Hunterian.

378. One of the lateral dermal ganoid plates of a large Sturgeon (Aeipenser Sturio).
Hunterian.

379. One of the median dorsal dermal ganoid plates of a Sturgeon (Acipewser Stu-
rio) : it is the homologue of the dermoneural spine in ordinary Osseous Fishes.

Hlawlerian,
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Order IX. PROTOPTERI.

Family Sirenide.

380. The skeleton of the African Lepidosiren (Profoplerus annectens, Owen).

The chief peculiarities of this skeleton consist in its imperfect, or rather partial ossification,
and in the green eolonr of the ossified parts, in which latter respect it resembles the Belone
eulgaris. The parts which continue permanently in the cartilaginons condition are the petrous
elements of the temporal, containing the auditory vestibules ; the branchial arches ; and the
bodies of the vertebrae : these, moreover, are not separated to corvespond with the pairs of
neurapophyses and ribs, as in the Plagiostomous Cartilaginous Fishes, but retain, as in the
Lamprevs, their primitive confluent condition as a round continuous chord, extending from
the occiput to the end of the tail. This chord consists of an external, firm, elastic yellowish
capsule, enveloping a softer subgelatinvons materinl, a2 in the Sturgeon aud Cyelostomons
Fishes,

The ribs are 36 pairs, in the form of short, slightly-curved, or straight and slender styles ;
encompasging, with the spine, about one-sixth part of the cavity of the abdomen. These
ribs are attached to the lower part of the side of the fibrous sheath of the central vertebral
ehord ; their pointed free extremitics are connected to the intermuscular faseim,

The neural spines are thnmghmlt separate from the Tll‘llTH}H.'I-‘EII]}'Hl‘E; and these, at the
anterior and posterior regions of the spinal column, are not anchylozed together at their upper
extremities. Hamal spines are developed in the eaudal region, and both these and the neural
spines have articulated to them dermal osseous spines, of equal length, with their distal ex-
tremtios (-xpnntlml.

The rudimental filiform fins were supported each by a eartilaginous ray composed of many
Joints,

The Protopterns annectens manifests an additional important evidence of its essentially
ichthyic nature, by having its seapular arch directly snspended to the skuoll, but with this
peculiarity, that it is connected by a synovial joint with the exoccipitals only.

In all ozseons fishes, and in those Ganoids, as the Sturgeons, e, g., that come nearest to
the Lepidosiren in some parts of their structure, the seapula is suspended by two processes
to the paroccipital and to the mastoid.

The Plagiostomous Cartilaginous Fishes on the other hand have no cranial peint of sus-
pension for the scapular arch, and in the Shark-tribe the arch has no fixed point at all.

Hab. The Gambia river.

Prepared from a specimen preseated by Thomas Weir, By

381. The partly osseous, partly cartilaginous skull of the African Lepidosiven (Fro-

fopleres annectens).

With n-gurd to the vertebral bodies, ossification is limited to the cranial end of the noto-
chord, and there extends along the under and lateral part of its sheath forwards to the pre-
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sphenoid and backwards to beneath the atlas and axis, the posterior slightly expanded end of
this ossified part Rllppl:ll'ﬁﬂg. as in the Sghl-rn‘in:a, the m:llrnpuph:,:ﬁps of the atlas, the bases of
which expand and meet above that end of the ossified chorda, and below the spinal eanal.
Ossification of the fibrous sheath of the chorda, commencing posteriorly at its under part,
ascends upon the sides as it advances forwards, and incloses it above, where it supports the
medulla ﬂhlnllgutﬂ., and the lateral hﬂ-n:.‘ ]_ﬂutl:ﬂ {nnurapnp!:}-u{-.s} ealled ‘cxm;'n:ipitnls,' Iem?ing
hehind a wide oblique concavity lodging the anterior unossified end of the * chorda,” which
does not extend further upon the basis eranii.  The exoceipitals Ex.pantl as they ascend, and
converge to meet above the foramen magnum, which they complete. A small mass of carti-
lage conneets their upper ends together, and with the overhanging, backward projecting point
of the occipito-frontal spine. This cartilaginous mass answers to the base of the superocei-
pital in better ossified Fishes : a similar cartilage connects the exoccipitals with the oceipital
spine in the Tefrodon. 1t is plain, in the Lepidosiren, that ossification, advancing on the com-
mon cartilaginons mould of the plagiostomous skull, has marked out the posterior cranial
vertebra, and not only its nenrapophyses, but also its centrum ; the neural spine being left in
a less completely ossified state than in the vertebree of the trunk. The occipital pleurapo-
physes (*scapule’) are much more developed, and appear as two strong, bony, styliform
nppcmlagﬂ, articulated b_}" a Sj.'lm'r'ml L"'-I'I]Iﬁl.llt' and juinl:,, one on each side, to the pereis.tc‘m
cartilaginous base of the neurapophyses (exoccipitals) and partly to the centrum or basi-
oceipital.

To the lower and less expanded ends of these p!cumpnph}-m:s are attached the extremities
of the hemapophyses (* coracoids”) ; and thus is completed the namal arch of the occipital
vertebra ; here greatly expanded, as in other fishes, in relation to its office of protecting the
heart and pericardium : the haemapophyses or coracoids belong to the same category of ver-
tebral elements as the sternal ribs which protect the heart in higher Vertcbrata, The costal
or haemal arch of the occipital vertebra of the Lepidosiren supports an appendage projecting
outwards and backwards, like the simple diverging appendages to the abdominal pleurapo-
physes of better ossified Fishes, and like the costal appendages in the thorax of Birds ; but it
is here cartilaginons, and consists of many segments. It forms, in fact, the rudiment (a soli-
tary ray) of the peetoral fin : it is the key to the general homology of the anterior or upper
limbs of the hight:r Vertebrata ; slllm'ing them to be |1|1]H:uf|:|!_'_1'zi of the bwmal arch (nu.unlljr
called *scapular”), of the oceipital or posterior cranial vertebra. The suspension of the sea-
}ndar arch l.'lin:l'l:l}' to the skull 15 an evidenee of the |ﬁs-r_'inc nature of the Lepr’rfmfrﬂu,

In the second (parietal) and third (frontal) cranial vertebree, ossification extends along the
hasal aml ﬂInnE the 5|:i:|1n| elements, but not into the neural or lateral elements ; these remain
cartilaginous in eontinuation with the cartilage surrounding the large capsule of the internal
gar. The basal ossification, I'l_'lll‘d.‘ﬁ!!lli'iHE at 1ts ]Hn:lrriur enid the hudy of the atlas, then the
basioccipital, expands as it advances along the base of the skull in the situation of the sphe-
noids, constituting the floor of the cerebral ehamber, supporting the medulla oblongata, the
hypophysis, the crura and lobes of the cerebrum, and terminating a little in advance of the
olfactory lobes by a broad transverse margin, bounding a triangular space left hetween it and
the converging palatine arches, which space is filled by cartilage, representing the vomer, The
occipital part of this basicranial bone may be defined by o slight transverse depression, where
also terminates a median longitudinal groove, trm'l;*rsillg the under part of the thus defined
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occipital portion of the bone; and indicating, like the corresponding membranous fissure in
the Cestracion, the primitive place of the eranial end of the notochord. The expanded sides,
originally arches of the cartilaginous portion, bend down to abut against the bases of the pte-
rygoid plates.  In this expansion of the basisphenoid the Lepidosiren resembles the Plagio-
glomes, and also the Batrachian Reptiles.

Two ridges rise from the upper surface of the occipito-sphenoidal plate, near its outer
margin, and support the cartilaginous lateral walls of the eraniwm. The cranial eavity is
defended above by a longitudinal bony roof, nearly co-extensive with the bony floor beneath ;
the roof eommences behind by the spine or peint which overhangs the exoceipitals, gradually
expands as it advanees, resting upen the cartilaginous walls of the cranium, is then suddenly
eontracted, and iz united anteriorly by fibrous ligament to the aseending process of the
palate-maxillary arch, and to the base of the nasal plate. A strong sharp erest or spine rises
from above the whole of the middle line of the eranial roof-bone, which iy b neganlml as
representing the mid-frontal, the parietal, and superoceipital bones, or, in more general terms,
the neural spilll:s of the three cranial vertebre : but this 5u|1m—|:r.'|||in| bone not l;ml_v COVErs
the medulla oblongata, cerebellum, optic lobes, pincal sac and eerebral hemispheres, but also
the olfactory lobes,

The lateral cartilaginous walls of the eranium are continued forwards from the acoustic
capsule between the basal and superior osseous plates: the part perforated by the fifth pair
of nerves and protecting the side of the optic lobes, represents the great ala of the sphenoid :
the next portion in advance, protecting the sides of the cerebral hemizpheres and perforated
by the optic nerve, answers to the orbital ala of the anterior sphenoid : and the cartilage ter-
minates by a part which iz perforated by the olfactory nerve, and which abuts tntumll;r against
the ascending or palatine process of the maxillary arch.

The outward extension of the lateral eartilages of the eranium downwards, in the form of
a broad tnangular plate, the apex of which forms the articulation for the lower jaw, is like
that which we see in the Chimera ; but ossification has extended along two tracts, which
CONVETEE 08 th{"}' descend, one from behind to the outer, the other from before to the nmer
side of the cartilaginous maxillary joint, which these bony plates strengthen and support like
the backs of a book. The '|:H:I5h’:ri.ﬂ-‘|.' of these |:|n:m1r arches 18 uln'ii:lusl:,' the hmlmlugm' of the
tympanic pedicle in the Sguating : the anterior bony arch as plainly answers to the pterygoid
buttress in Osseons Fishes ; but it is here confluent with the coalesced palatine snd superior
maxillary bones, the dentigerons part of which extends outwards, downwards, and backwards,
but does not reach, as in the Sharks and Rays, the mandibular joint.

From the upper part of the |1a1|:|tl:l-'l:n:1:ii|ar_lr pm’liml a {:EI'I:I:I!J-II'.'EHEII. gharp proeess aseends
obliquely backwards, and terminates in a point; the inmer side of this process is closely
attached by ligament to the fore and outer part of the frontal portion of the epicranial bone ;
the outer side of the process is exeavated for the reception of the outer and anterior process
of the postfrontal bone. This bone, in connection with the ascending process of the maxil-
lary, forms the upper part of the orbit, and behind this connection it sends out the post-
orbital process, beyond which it extends backwards, frecly overhanging the fronto-occipital,
and gradually decreasing to a point, which terminates just above the occipital spine, in the
position of the mastoid, in bony Fishes, and Ei\'iug attachment to the anterior end of the
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great dorso-lateral museles of the trunk. This bone is flat above like a seale, and from its
superficial position might be classed with the dermal skeleton @ the strong temporal muscle is
attached to the two surfaces divided by the ridge on its inferior part : it is moveable up and
down upon its anterior ligamentous union.  In its relative position and functions it combines
the characters of postfrontal and mastoid ; and, since the basilar elements of these cranial
vertebrae are confluent, and their spinal elements also form one piece, we may here have an
example of a similar confluence of the parapophyses of two distinet vertebree.

The midfrontal constitutes the anterior part of the epieranial bone, which is connected
with the postfrontals and the cartilage perforated by the olfactory nerves and representing
the prefrontals.

A more remarkable and less easily determinable bone is that triangular horizontal plate,
the broad posterior base of which is attached by a ligament to the midfrontal, to the post-
frontal, and to the prefrontal processes of the palato-maxillary arch; whilst the apex forms
the anterior extremity of the cranium, and supports at its under part two vertical sharp-
pointed teeth.  According to the analogy of the eranial structure of the Mureuide, in which
the intermaxillaries are absent, and the nasal bone dentigerous, this bone should be the
nazal. It is moveable, up and down, npon its basal joint.

Each ramus of the lower jaw is composed of an articular and a dentary piece, the latter
anchylosed together at the symphysis, and completing the inverted tympano-mandibular arch.
The articular piece is a simple slender plate, strengthening the ounter part of the articular
concavity of the jaw, and closing the onter groove of the dentary, along which it is continued
forwards to near the symphysis, where it ends in a point. The articular trochlea is formed
by a persistent cartilage, which penetrates the cavity in the dentary, escapes from the fore-
part of the groove on the outer surface of the dentary, and joins its fellow, in a small cartila-
ginous mass, which fills the hollow in front of the symphysis. The dentary piece sends up
a strong coronoid ProCess, and has the notehed and trenchant dentinal ]III:I.!I: al.tl:h_'!.'ln.ﬁmi to i,
eorresponding with that of the maxillary arch, and playing npon the posterior surface of the
edge of that arch.

The triangular prefronto-vomerine cartilage clozes the anterior and under part of the cranial
eavity, and supports the origins of the olfactory nerves, which perforate it in their passage to
the ;-arlj]nfr__jnmlrz nasal :!aElH‘llIL'K. Behind the l}'rltpmlic ]lc':l:icle is the |:r-|:-|:rperculur hone,
elongated, pointed at both ends, trihedral, with the onter surface concave : its lower two-thirds
1= attached I:'_l.' ]iga‘mt:nt to the mandibular or l;_}'l:nlmllic |1|:d't|:|l‘:. Behind and below tlas s
the interoperenlar, which is an inequilateral triangular bone closely attached by ligament to
the expanded cranial end of the hyoidean arch.

Only a single ceratohval is ossified on each side : they m.mph'tl‘ the arch by a ligamentous
junection of their lower extremities, having no intervening basihyal : their upper expanded
ends are suspended by a short ligamentous mass to the cartilage immediately behind the
tympanie pedicle.

The capsules of the organs of sense are of nearly equal size ; the eye is the smallest, the
nose the largest.  The acoustie t:np:mhrs are pﬁnniImI]}' buried in the lateral mrﬁ!ugl's of the
skull ; but one of the otolithes protrudes through a moderately wide hole into the cranial
eavity. The eye-hall cccupies the space between the pre- and post-frontals above, and the
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outward prolongation of the maxillary below ; its capsule, the sclerotie, is cartilaginous, The
nasal cn[hsuhrﬁ are also cartilaginous, with vertical slits closed by membrane ; l.hr:}-' are situated
on each side and below the nasal plate.

Preseated by Prof. Owen, F.R.S.

Order X. HOLOCEPHALIL

382, The pelvis with the pelvie or ventral fins and claspers of a male C(himara.

The short narrow processes which extend above the place of articulation of the ventral fins
are like rudimental ilise bones: the expanded portions which meet below represent the
ischio-pubic bones: they are each of them perforated by a large round aperture filled by
membrane and resembling the obturator foramen.  The clagpers or sexunal holders are long,
subeylindrical and hollow, communicating in the recent fish with a glandular blind sac open-
i]lg into the base of the El:‘l.&pr:r. The mrlilsgc, auswcring to the tihin, ﬁllElpﬂTl& the rays of

the ventral fin and the clasper.
Hantervan.

383. Part of the dried cartilaginous skull of the Southern Chimsera (Calloriynehus
Australis).

The left upper jaw and teeth have been vertically bisected ; each upper jaw has one small
anterior dental plate and a large posterior one, of an inequilateral triangular form, with a
sinuous crushing surface.  The upper surface of each of these teeth is concave from side to
side, so that it eneases the alveolar border of the upper jaw, 10 A TAnner ni]:l.lq;-gl:ms to the
broad teeth of the Cesfraecton. Both the anterior and posterior dental plates in the upper
jaw meet at the median line of the mouth. The two dental plates of the lower jaw are of a
subtriangular form, with the posterior and external sides gently corved ; the broad grinding
surface ig convex on the inner and concave on the outer side; a trenchant margin divides
this from the lateral surfaces of the dental plate. In the longitudinal vertical section of these
teeth their coarse tubular structure is evident to the naked eye. There is a large pulp-cavity
at the |:m5't¢riur parts of both the upper and lower dental |11.||l.|":::, and, when the |:ul|1 is Te-
moved, the exposed surface of the bage of the tooth presents a reticulate character from the
large arew of the medullary tubes into which the processes of the pulp are continued. These
tubes radiate towards the [_;Iiml'mg surface of the lmth, and dichotomize as ﬂl["}' ]Irﬂ{'l':l':il. As
these tubes advance towards the surface their cavity becomes gradually obliterated by calea-
reous salts, deposited in concentrie layers and perforated everywhere by minute ealeigerons
tubes ; thus the substance of the tooth inereases in density as it approaches the triturating
surface.

Hunterian.
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Order XI. PLAGIOSTOMI.

Family Cestracionide.

3584, The skull of the Port-Jackson Shark (Cestracion Philippi).

The seapular arch being detached from the oceiput and displaced backwards in Plagiosto-
mous fishes, is not here prt-it'n'ml. The turbinal capr'-uls's of the argans of smell are well
shown ; as likewise the charaeteristic coneavity in the basioceipital.

Preseated Jrlgr Greorge Benuett, Eﬁ'gr., LS

355. The tessellated dental covering of the lower jaw of the Port-Jackson Shark ( Ces-
fracion Philippt). Huirterian.

386, The first, second, and part of the third cervical vertebra of the Port-Jackson
Shark (Cesfracion Philippi).

The anterior surface of the atlas presents a tl(‘l"]‘l conical u:l\'ll'.}', which 1s Elpp]'lt'LI to a simi-
lar ecavity in the basioeeipital of the skull. The vertical transverse section of the body of the
third vertebra shows a series of nine Imn].' Plate:g rﬁdiamlg from the centre to the cirenm-
ference, disposed in the long axis of the vertebra, and giving off short processes as they
diverge.

Presented by George Beanetl, £sg., F.L.S.

3587, The maxillary and mandibular arches of the Port-Jackson Shark (Cestracion
Philippz).

The tecth are nrr:mgml, as in the T'I!'LHE[IHTUH!II."& gt‘nnm"_'r, in several uul‘.r:n:l—':lush:riﬂr Tows,
along the margin and inner surface of both jaws; but the rows are more eblique than in the
Sharks, although less so than in certain Rays (Rhing).  The teeth at the anterior part of the
jaws are the smallest ; they present a transverse, subeompressed, conical figure, with the apex
pm:lunt'tl o a :dmrp Iu.ﬁnl s tliese }mint:: fre Worn away from the used tecth at the anterior
and outer parts of the jaw, but are strongly marked in those which still lie below the margin.
There are six subwertical rows of these small n;'llspi{l.:m- teeth om each sude of the jaw, t::gi-th Pr
with a median row close to the 31_1.'1:1i:]1:.'.~'-h|! lime ; and from twelve to fourteen teeth in a row.
Behind the cuspidate teeth, the five consecutive rows of teeth progressively increase in all
their dimensions, but prineipally in their antero-posterior extent ; the sharp point is con-
verted into a longitudinal ridge, traversing a convex crushing surface ; and the ridge itself
disappears in the largest teeth. As the teeth increase in size they diminish in number in
each row; the series of the largest teeth ineludes from gix to geven in the upper, and from
geven to eight in the lower jaw.  Behind this row the teeth, although preserving their form
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as erushing instruments, progressively diminish in size, while at the same time the nnmber
composing each row decreases.  From the oblique and apparently spiral disposition of the
rows of teeth, their symmetrical arrangement on the opposite sides of the jaw, and their gra-
duated diversity of form, they constitute the most elegant tessellated covering of the jaws
which is to be met with in the whole class of Fishes. By the modifications of the form of
the teeth above deseribed, the anterior ones are adapted for seizing and retaining, and the
posterior for eracking and crushing the animals that become the prey of the Cestracion, and

which ch'u!ﬂ_-,' consist of the shell-elad Mollusks and Crustaceans.
Hunterian.

Fﬂ.!l;_ﬂj,’ Nodideiwide.

385, A portion of one of the jaws of a Shark (Nofidanws griseus).

The number of recumbent or suceessional teeth does not execed two behind each tooth in
place : the nzygous symphysial tooth deviates considerably from the typical form of the tecth
in this genus, as do likewise the small teeth at the extremities of the jaw.

Presented by Dr. Leach, F.L.5.
Family Spinacide.

3589. The skeleton of the Piked Dog-fish (Spinax Acanthias). The number of ver-
tebree is 110, of which 34 support short ribs. Mus. South.

390. A considerable proportion of the vertebral column of a Piked Dog-fish (Spinax
Acanthias).

Lateral seetions have been removed from the anterior of some of the middle vertebrae, to
show the form of the coneave articular extremities of the bodies, and the intervening osseous
texture. The interneural plates equal the true neurapophyses in size; these are perforated

at their base,
Hunterian.

391. A portion of the vertebral column of a smaller Piked Dog-fish (Spinar Acan-
thies). Hunterian,

392, The maxillary and mandibular arches of a Piked Dog-fish (Spinax Acanthias).

The teeth are alike in both upper and lower jaws; they are thin triangular plates with the
apex inelined backwards, so that the anterior edges are opposed to each other ; the enamel
does not terminate below in a horizontal line, but is continued along the middle of the bony
base, .

Presented by Prof. Owen, F.R.S.

N2
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393. The maxillary and mandibular arches of a Piked Dog-fish.
Presented by Mrs. Robinson.

Family Seylliide.
394. A chain of the dried bodies of the vertebree of a Spotted Dog-fish (Seyllium

Canieule).

A thin layer of ossific matter, in the form of a hollow cylinder expanded at both ends, has
been developed for cach vertebra, in the capsule of the gelatinous notochord, constricting it
at intervals, but not obliterating it at any part.

Hunterian.

395. The upper jaw and teeth of a Spotted Dog-fish (Seyllivm Canicula).

The teeth in this genus present a triangular form with a large middle ensp, complicated, at
least i the young anilna].,, with one or two small CUSPS O each side of its limy.:; the base is
always more or less furrowed longitudinally.

Presented by Prof. Owen, F.R.S.

396. The maxillary and mandibular arches of a species of Dog-fish (Sepliinm Thyle-
cine) from South Australia. Presented by Governor Grey.

Family Nictitantes.

i

397. The skeleton of a Tope (Galews communis). It shows 20 ribs. The number
of vertebrie is 140, of which 20 support short straight ribs: the haemal canal
begins to be formed at the 43rd vertebra. Hunterian.

398. Four vertebral bodies of a Tope (Galeus communis).

The intcr.t;pa.ce between the termnal cones 15 filled '|:|-J.f a compact ossification. The parapio-
physes have been removed from one side to show the shallow cavities against which their
bases are app]i;e:l_ The m'1:|ra|mlm:,.':'.n's are 5|.||1'im'rll.'d I:l:,.' processes of the centrum, which are
directly perforated by the motor roots of the spinal nerves. A distinet interneural piece is

wedged into each of the interspaces of the nenrapophyses.

Presented by Prof. Owen, FF /8.8

399, A series of vertebrwe of the Galews connirnts.

A terminal one has been w-rticnll'v bisected to show the compact texture of the ozeous
matter between the terminal cones.  The neural cavities extend into the processes supporting
th® neurapophyses.

Mus. Bril.
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A series of vertebre from the Galews conununis. Mus. Bril.
Four caudal vertebre of the Galews commuiis. Mus. Brif.
The jaws of a Shark (Galens ferox). Mus. Brit.

The jaws of a Shark (Galexs ferox).

Not any of the ereet series of teeth are broken in this specimen, but the places of attach-
ment of the shed teeth are visible exterior to these.  The form of tooth characteristic of the
genus Golews is better adapted to resist fracture, the base being broader and stronger, than
in the Carcharias. .

Mus., Brif,

. The upper and lower jaws of the same species of Galens. Mus. Bril.

5. The upper and lower jaws of a smaller individual of the same species of

(relons, Hunterian.

A portion of one of the jaws of a Galers ferox, showing the modifications of the
characteristic form of the teeth in this genus, observable in those situated at
the middle and at the extremities of the jaw. Hunterian.

A section of one of the jaws of a Galens ferox, showing three of the vertical or
successional series of teeth.

The middle series consists of one tooth, erect and in use at the margin of the jaw, and four
recumbent teeth attached to its posterior surface. They are covered by a fold of the bueeal
membrane in the recent fish, and show prugrc:jsh'c stages of I'Jl,."'i-'f!il.‘lpllll.‘llf. as thu}' approach
the tecth in use,

FPresented by Prof. Owen, F.R.S.

The skull and bodies of the anterior vertebre of the trunk of the Blue Shark
(Carcharias glavews).

The ]‘lillnrs of the rostrum, the L*artﬂuginuu?. cavities for the nasal Enl:sulﬂ'&, the wide
anterior fontanelle, the pterygoid arches confluent at both ends with the base of the skull,
and other characteristics of the skull of the Shark, are well shown i this 5i||:r,'im|_'||. The
anterior vertebrae are, as it were, clamped to the skull by the backward extension on each
side of firm cartilaginous processes from the occiput. On the summit of the occiput are the
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two closely approximated oval fenestrae which lead to the eartilaginous eapsules of the organs

of hl::l.riug: lhr}' are covered h}' the skin i the recent fish, The |1J.'m'd arch 15 51151'»:-.“:'1.11

from the ends of the t_'\'l:l:lllaﬁi:l: pedicles, behimd the lower j:m'. The jaws exhibit the modifi-
cations of form, the numerous rows, and the mode of succession, of the teeth,
fHunterian.

A centrum, or vertebral body, of a Blue Shark (Carcharias glancus).

The intervening ossifieation between the articular cones has obliterated all the vacuities
except the two marked (#) which supported the newrapophyses, and the two marked (p)
which supported the parapophyses, and which continue to be filled with clear cartilage in the
recent vertebra,

Presented by Prof. Owen, F.R.S.

A series of vertebral bodies of the same species of Carcharias. Mus. Brit.

A series of vertebral bodies of the same species of Carclarias, showing the
dried remains of the cartilage in the neural and haemal vacuities.  MWus. Brit.

A series of the bodies of the caudal vertebre of the same species of Car-
charias. Mus. Brit.

A series of seven vertebral bodies of a larger species of a Blue Shark (Car-
charias vorar). One of these has been vertically bisected, showing the com-
pact but somewhat coarse osseous texture, which fills the interspaces between
the terminal articular cones and between the neural and haemal vacuities. No
distinet coneentric eylinders nor longitudinal plates are present in these ossified
parts. Presented by Prof. Owen, F.R.S.

One of the teeth of a large Blue Shark (Careharias voraz). It is from the jaws

of a specimen which measured twenty-five feet in length. One of the fossil

teeth of an extinet species (Carcharias megalodon) is preserved with it.
Hunterian.

The jaws of a Shark (Carcharias voraz), which show that the teeth of the

outer row have the crown usually broken off’ before the base is shed.
Mus. Brit,
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416. A section of the jaw of a Carcharias, in which part of the membranons cover-

ing of the recumbent teeth is preserved in a dry state.
Presented by Prof. Owen, F.R.S.

417. The maxillary and mandibular arches of the Long-finned Shark (Carclharias
macropleres).  The pointed summits of the teeth of the lower jaw are longer,
NAarrower, and continued more uhl‘llptl}' from the base, than those of the

upper jaw. Hunterian.

Family Laiuide.

418. The cranium with the maxillary and mandibular arches, and the body of the
atlas, of the Porbeagle Shark (Lawmna cornubica).

It shows well the tripodal rostrum and the form and suecession of the tecth.  The max-
illary arch is suspended by its palatal basis ; the apex being attached to the vomerine extre-
'mit:,.' of the basicranial ::a'rtil:lgﬂ. A 'pnrti:_m of the riEI:Il t:,'mpmuif: I:::dirlc: 15 pr-l,'sl:-.r\'m!.

With this skuoll is placed the fossil tooth of a gigantie extinet Shark, having the same
characteristic processes at the base of the crown, to which its generic name, Ofodis, has
reference.

Mus. Brif.

419. A eranium of the Porbeagle Shark (Lamna cornubice).

It shows the fractured o{,‘cil}ital surface which was mu:h:;lﬂsﬂd with the |:|ut|:|.' of the atlas,
the wide anterior vacuity in the cartilaginons parietes of the eranium, the pterygoid arches
connate at both ends with the basis eranii as in the embryos of Osseous Fishes, and the three
peculiar rostral processes which converge and coalesee at their anterior extremities to form
the framework of a kind of cut-water, which prolongs the skull in advance of the jaws. A
great proportion of the semiossified cartilage is covered by the pavement of fine ganoid
tubereles forming the substance called * shagreen.”

Presented by Dr. Leach, F.L.S.

#20. A series of vertebral bodies of the Porbeagle Shark (Lamna cornnbica).
Presented by Dr. Leack, F.L.S.

421. A series of vertebral bodies of the Lamaa cornubica.

Oue extremity shows the terminal cone ossified to the centre : at the other end a vertical

section of the centrum shows the longitudinal osscous plates which unite together the ter-
minal cones,

Presented by Dr. Leach, F.L.S.
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A vertical transverse section of a vertebral body of the Lamna cornubica.

A vestige of the concentrie cylinders may be discerned near the centre of the body ; but
the chief part of the intervening osseous matter is =o disposed as to connect the articular cones
in the form of longitudinal converging plates, with interspaces, which are filled with clear
cartilage in the recent vertebra, but form vacuities in the dried specimens.

Presented by Prof. Owen, F.R.8.

A vertebral body of the Lamna cornubica.

There are fewer and wider interspaces between the longitudinal osseous plates in this
species than in the Selache mazima; the widest spaces being the two marked (#) which
support the neurapophyses, and the two marked (p) which support the parapophyses in the
entire vertebra.

LPresented by Prof. Owen, F.R.S.

The upper and lower jaws of a*Shark (Odontaspis) : some of the exterior teeth
have had their crowns broken off. Mus. Brit.

The upper and lower jaws of another species of Odoafaspis, in which the teeth
are characterized by a small accessory point on each side of their base.

The inner walls of the jan':i have been removed near the E-}'Ill].'l]l}’!iiﬁ of each, to show the

series of suecessional teeth.  The teeth decrease in size from this part to the angles of the

jaws, where they lose their points and become adapted by their numbers and elose arrange-

ment for a coarse mastication of the food.
Hunterian.

The upper and lower jaws of a nearly allied species of Odontaspis.  Mus. Brif.

The upper and lower jaws of a Shark (Galealamna Greyr) from South Australia ;

the teeth in the upper jaw resemble those of the Galews ; those of the lower jaw

are intermediate in form between the teeth of Lawmna and Carcharias.
Presented by Governor Grey.

A vertical section of the lower jaw, and of one of the vertical series of teeth of
a large Shark (Lamna Latro).

It shows the progression, calcification and consolidation of the teeth as they approach the
alveolar border of the j.aw, One tooth is erect, and a second and third are in Imasiliuns inter-
mediate between the erect and the recombent teeth: these are covered by a duplicature of
the thick mucous gum. The exterior layer of each tooth consists of a modification of dentine
as hard as enamel, ealled * vitrodentine,’

Fig. in Owen’s Odontography, pl. 5. fig. 1. Presealed by Prof. Owen, F R.S.
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429. A section of one of the jaws of a Lamna, with three of the vertical or succes.
sional rows of teeth.
The change from the recumbent to the erect position is more gradual and progressive, and

the number of teeth in reserve is greater, than in the preceding genera.  Eight teeth may he
counted in one of the rows of the present specimen.

Presented by Prof. Owea, F.R.S.

Family Alopeciide.
430. The dried skin of a Fox Shark (Alopias Fulpes). Hunterian.

Genus Selache.

The specimen of Basking Shark (Selachke marina) from which the specimens Nos. 431 to 433, pre-
gented by Sir Everard Home, were taken, was a male, eaught in fishing nets off Hastings, November
13th, 1808. The length of the animal was 30 feet 6 inches. A brief account of its anatomy is given
in the * Philosophical Transactions” for 1809, p. 177. A second example, also a male, was taken on
21st November 1810, in the herring nets off Dieppe, and was described by M. de Blainville in the
‘Annales du Muséom,’ t. xviii. (1811) p. 88, Some of its tissues were the subjects of the able ana-
lyses of M. Chevreul, which are detailed in the same volume.

A third specimen of the Basking Shark, from which Nos. 435 to 438 were taken, was eaptured at

Brighton in the year 1812,

431. A vertebra of a Basking Shark (Sefache mazima).

It shows the two deep terminal articular conecavities characteristic of the class of Fishes.
The sides of the centrum show the margins of the longitudinal bony plates and their inter-
spaces, which were filled in the recent fish by hyaline cartilage. The upper surface is exca-
vated by two deep conical depressions here partly filled by the dried remains of the denser

eartilage which constituted the neural arch. On the under surface are two similar cavities
which were closed by the similarly dense cartilage forming the hemal arch.

Presented by Sir Everard Howme, Barl., F.R.S.

432. A similar specimen. Presented by Sir Everard Home, Bart., F.R.S.

433. The centrum of a vertebra of the same Shark, from which the cartilaginous
neural and hemal arches have been removed, together with some of the lon-
gitudinal plates on one side, to show the outermost perforated concentric
cylinder. Presealed by Sir Everard Howme, Bart., F.R.S.

0
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434. The centrum of a caudal vertebra of the Selache mavima, bisected vertically
and transversely.

This is one of the vertebrme of the animal surmised to be a * Sea-serpent,’ which was cast
on shove at Stronsa, in the Orkneys, September 1808 : it is described by Dr. Bnmln'_l,' in the
* Wernerian Transactions,” vol. i., who transmitted the vertebra to Sir Everard Home.

It shows the arrangement of the osseous matter between the two terminal bony cones,
which chiefly constitute the vertebral centrum. These cones are united together at their
cireumference by 'll:mgitmli:lml imll}' |:I:1Le5 arranged parallel with the axis of the vertebra : the
rest of the intervening space between the cones is occupied by concentric cirenlar plates or
evlinders of bone, which are minutely perforated : both the longitudinal and eylindrical plates
are interrupted by the neural and hemal conical excavations : these and the intervals of the
several plates are filled by clear or hyaline cartilage in the recent fish.

Presented by Sir Everard Home, Bart., F.R.S.

435. The terminal osseous cones of a vertebral centrum of the Selacke marima.

The opposite surfaces of each show at their periphery the converging lines to which the
longitudinal plates were attached, and at the rest of their surface the concentric lines to which
the progressively decreasing bony eylinders were attached. The smooth artieular surfaces of
the cones show only concentrie lines: ossification has obliterated their originally intercom-
municating foramen.

Presented by Sir Everard Home, Bart., F R.S5.

436. A lmlgitudilml section of two vertebral centrums of the Sefecte mavima.

It shows the coarse irregular osseous texture of the terminal cones, the sides of the peri-
pheral longitudinal diverging plates, and the cut edges of the central concentric cylinders.
One of the centrums has been bisected transversely, to show more clearly the twofold
arrangement of the bony lamine between the terminal cones: also the perforations of the
evlindrieal plates, and the transition from the eoncentrie to the diverging lamellar structure :
the onter cylinder being, as it were, broken up into processes which join the irregular inner
edezes of the longitudinal plates.

Presented by Sir Leeravd Howe, Barl., F.R.S.

437. A longitudinal section of four vertebral centrums of the Seleche wavima, show-
ing the dried elastic capsules by which the margins of the terninal cones are
joined together. Preseated by Sir Lveravd Homwe, Bart., F.R.S.

4:38. The opposite section of the same vertebre.
Presenled Jfflf,.r Sir Everard Home, Barl., F.R.S.
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Family Seyumaiide.

439. A dried specimen of a small Shark of the genus 5?3.*::&:#&.

The teeth of the upper jaw are small, conical, subcompressed, with slightly recurved points.
The teeth of the lower jaw are about eight times larger than those above : they are straight,
flattencd, symmetrical, lancet-shaped plates, with finely dentated marging: one of them
crosses the line of the symphysis of the lower jaw.

Presented by F. D. Bennell, Esy., F.L.S.

Family Syuatinide.

440. The cranium with the maxillary and mandibular arches and the labial cartilages
of the Monk-fish (Sguating Angelns). Mus. Heaviside.

441. The maxillary and mandibular arches of the Monk-fish (Sywatina Angelus).

Hluiterian.

442. The sknll, with several anterior abdominal vertebrae and the branchial arches,
of the Monk-fish (Syuatina Augelus).

This ﬁ;‘li}iﬁmnn has Leen 1.'ert_[|:nﬂz.r hisected, .lihuw'lllg the form of the cranial cavity and of
the biconeave spaces between the bodies of the vertebree. The body of the atlas has coalesced
with the hl]ﬂiﬂuuipitn],, but the nenral arch remains distinet ~ the gc]nlimm.-i mass between the
atlas and axis has been ossified and has coalesced with the body of the axiz. The distinetion
between the hyoidean and the branchial arches is well shown. The hyoidean arch is sus-
pended from the tyinpane-mandibular joint, and supports six branchiostegal rays. The upper
or epibranchial element of the first gill-bearing arch almost meets its fellow beneath the an-
terior abdominal vertcbra, to which it is attached by a ligament, The bases of the cerato-
branchials expand into triangular plates which underlie the extremities of the hypobranchial
processes.  The last arch presents an exception to this structure.

Presented by Joseph André, Esg.

443. The cranium, with the upper and lower jaws, of the Hammer-headed Shark
(Zygena laficeps, Cantor).

It is chiefly remarkable for the extension of two long Proeesses outwards from the antero-
lateral parts of the cranium ; which processes bifurcate at the extremity where they form the
orbits. On the left gide some of the clongated muscles of the eye are pregerved. The rostral
prolongation is short and obtuse, but iz supported by three processes as in the normal Sharks,

o2
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and is connected by the anterior fold of integument to the cartilaginous peduncle of the orbit.
The maxillary arch is suspended by its palatal processes to the sides of the vomerine region
of the basis eranii : the tympanie pedjeles are wanting. The oceiput presents three facets for
the atlas, one on the basioeeipital and two on the exoccipitals.

Presented d-j D, Cantor.

The dried head of a Hammer-headed Shark (Zygena). The teeth have an in-
equilateral triangular crown, bent obliquely towards the angles of the mouth,
but sharp-pointed and with a finely serrated margin. Mus. Brit.

A dried specimen of a young Saw-fish (Pristis awtiquorwm). It shows the
equal size of the large rostral teeth, and the very minute size of those of the
jaws. Hunterian.

. A dried specimen of a young Saw-fish (Pristis antiquorum). Hunterian.
7. The anterior extremity of the prolonged rostrum of a Saw-fish (Pristis), with

three teeth in sifx on the left side, and the sockets of the corresponding teeth
of the right side exposed.

The teeth which are lodged in these sockets are elongated, compressed in the same plane
as that of the body of the saw, and the marging converge to a sharp point, which is
situated a little behind the axis of the tooth ; the anterior border of the tooth is convex,
but grows sharper towards the poiut; the posterior margin is concave or grooved, and the
groove glides upon & mrrﬂi]ma:lding ril;]gr.' which [.lrnj::r:l.a into the back rart of the socket.
The rostral tooth is solid, as shown in the posterior one of the right side; its base is slightly
coneave and porouns, like the section of a cane, but the pores are finer and more numerous.
The walls of the socket are formed by ossification of the rostral eartilage to the adequate ex-
tent ; but az undue weight under any circumstances, and especially at the fore end of the fish,
would bea enmbrous impediment to its motions, the spaces between the sockets arve filled with
a gelatinous medulla. A large vascular canal, traversed by branches of the facial artery and
of the seeond division of the fifth pair of nerves, and inclosed in a cellular amd gelatinous
tissue, runs parallel with the axis of the saw along the back part of the alveoli, and supplies
the materials for the incrense of the teeth, which are not shed and renewed like the maxillary
teeth, but grow with the growth of the body by constant addition of fresh pulp-material,
progressively ossified at their base,

Presented by Prof. Owen, F.R.S.

448, The rostrum of a Saw-fish (Pristis anliquorem). Huaterian.

449, The rostrum of a Saw-fish (Presfis anliquorin). Hunterian.



450. The rostrum of a Saw-fish (Pristis antiquorum). Hunterian.
4531. The head and rostrum of a Saw-fish (Prisfis pectinatus). Hunterian.
152. The rostrum of a Saw-fish. Hunterian.
453. The rostrum of a Saw-fish. Hunterian.
454. The rostrum of a Saw-fish. Hunterian.
455. The rostrum of a Saw-fish. Huuterian,
456. The rostrum of a Saw-fish. Hunterian.
457. The rostrum of a Saw-fish. Hunterian.
458. The rostrum of a Saw-fish. Hunterian.
159. The rostrum of Pristis peclinatus. Hunterian.
460. The rostrum of Pristis peclinalus. Hunterian.
461. The rostrum of a young Saw-fish. Hunterian.
462. The rostrum of a young Saw-fish. HHunterian.
463. The rostrum of Pristis pectinatus. Hunterian.
4G4. The rostrum of Pristis peclinatus.  Preseated by Capt. Sir W. E. Parry, B.V.
465. The rostrum of Pristis pectinatus.  Preseated by Capt. Sir W. E. Parry, R.N.
466. The rostrum of Pristis pectinatus.  Presented by Capt. Sir W. E. Parry, B.NV.
467. The rostrum of Pristis pectinatus. Presented by Capl. Sir W. E. Parry, RN
468. The rostram of Pristis pectinatus.  Presented by Capl. Siv W. E. Parry, R.N.
469. The rostrum of Prisfis pectinatus.  Presented by Capt. Sir W. E. Parry, R V.
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The rostrum of Pristis peclinatus.  Presenled by Capl. Sir W. E. Parry, R.N.

The rostrum of Pristis pectinatus.  Presented by Capt. Sir W. E. Parry, R.V.

472. The rostrum of Pristis pectinatus.  Presented by Capt. Sir W. E. Parry, R.V.
473. The rostrum of a Saw-fish (Pristis cuspidatus). [Hunterian.
474. The rostrum of a Saw-fish.

Presented by Capt. Sir Bverard Home, Bart., R.N., F.R.S.
475. The rostrum of a Saw-fish. Hunterian.
476G, The rostram of a young Saw-fish. Hunterian.
477. The rostrum of a young Saw-fish. Hunterian.
178. The rostrum of a Saw-fish (Pristis antiquorum). Hunterian.
179. The rostrum of a Saw-fish, Squalus Pristis (Pristis anfiguorum).  Huuterian.
480. The rostrum of a Saw-fish, Sywalus Pristis (Pristis antiquorum). — Hunterian.
481. The rostrum of a Saw-fish. Hunterian.
452. The rostrum of a Saw-fish. Huuterian.
4583, The rostrum of a Saw-fish. fHunterian.
4584. The rostrum of a Saw-fish.

485.

In this species the rostrum is broad at its base, with from eighteen to twenty-four teeth on
each side, thick and channeled at their posterior part, inclining to an edge in front.

Mus. Brit.

The rostrum of a Saw-fish (Prisfis peclinafes). The animal was killed near
the mouth of the Kaloogungah or Black river, near Caltura, 24 miles south
of Columbo. It was about 12 or 15 feet in length, and “ as large about the
body as a seutry-box!” Presented by Sir Alexander Jolnston.
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486. A similar specimen of the rostrum of the Pristis pectinatus.

In this species the rostrum is narrower in proportion to its length than in the Pristis anti-
guortm ; the teeth are longer and more slender, and are from twenty-five to thirty-six on

each side. ]
Hualerian.

487. The rostrum of a Saw-fish (Pristis enspidafus). Hunlerian.
488. A similar specimen. Mus. Bri.

489. A similar specimen.
In the Pristis cugpidafus the teeth ave broad, flat, and lancet-formed ; and twenty-eight
om each side.

Hunlerian.
490. The rostrum of the small-toothed Saw-fish (Prisfis wicrodon). Mas. Brit.
491. A similar specimen. Presented by Sir Willian Blizard, F.R.S.

492. A similar specimen.

In the Pristis microdon the rostrum is long, and the teeth exceedingly short. The speci-
men to which thiz name was applied was but twenty-cight inches in length, and, most pro-
bably, immature ; when the shortness of the spines would be the consequence of their heing
nearly concealed by a membrane that extends itself laterally on each side of the snout, some-
times even to the extremity of the spines; this membrane disappears in the adult.

Huilerian.
493. The rostrum of a young Saw-fish (Pristis pectinatus). Hunterian.
494. The rostrum of a young Saw-fish (Pristis pectinatus). Huaterian.

495. A dried specimen of the Pristis cirratus.

In this species the rostral teeth vary in length, there being from three to five smaller ones
interposed between the longer teeth; these are sharp-pointed and slightly recurved ; their
base is expanded and excavated more deeply than in the common Saw-fish, and becomes
anchylosed to the walls of the alveolus. The rostral series of teeth extends backwards on
ench side of the head to beyond the angles of the mouth. The maxillary teeth are more
developed than in the Pristis antiguorum.

Fig.—Linn. Trans. ii. pl. 26. f. 5. and pl. 27.

Habitat.—Port Jackson, in New Holland.

Hunterian.
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Family Riinobatide.

The maxillary and mandibular arches of the Riina, showing the quincuncial
pavement of obtuse, striated denticles covering the alveolar tract of the jaws,
and characteristic of this genus. Hunterian.

Family Raiide.

The skeleton of a Homelyn or Sand-Ray (Raiz maculata). The skin has been
left upon the dorsal aspect. Purchased,
The skeleton of a large male Skate (Raiz Pafis), showing the cartilaginous
supports of the claspers continued from the hinder margin of the ventral fins

Hwnterian.
The skeleton of a small male Skate (Raia Batis). Hunterian.
The skeleton of a large female Skate (Raia Batis). Mus. Sowth.

The skeleton of a female Skate (Haia Batis).
Presented fij.r Joseph Hewry Green, Esq., F RS

In all these specimens may be noticed the confluence of the anterior vertebree of the trunk
and the adhesion of the scapular arch to the continuous spinous ridge of those vertebree.

. 'The eranium with the branchial arches and anterior coalesced abdominal ver-

tebrae of a Skate (Raia Batis).

The hyoidean arch is extremely slender, is suspended from the back part of the proximal
end of the l:,'n:lpmﬁf: |Jl:1li{:|5', and is attached lower down to the first branchial arch.
The rostral process of the craninm iz much prolonged.

Presented by Sir B. C. Brodie, Bart., F RS

The eranium with the anterior coalesced and some of the free vertebrae, and
with the maxillary, mandibular, hyoidean, and scapular arches of a small
Ray (BReaia macwlata). Presented by Sir B. C. Brodie, Bart., F.R.S.
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504. The anchylosed cervical, abdominal and anterior caudal vertebre of a Skate
(Raia Balis). The number of nerve-outlets in the coalesced anterior portion
of the column indicates that of the vertebraz which form it. The parapophyses
of the anterior vertebre form articular surfaces for the two condyles of the

oceiput. Henterian.
205. The vertebral column of a young Skate (Raia Bafis). Hunlerian.
a06. A similar specimen. Hunterian.
507. A similar specimen. Hunterian.

In cach of these may be noticed the great breadth of the neural and heemal spines, which
are fewer in number than the bodies of the vertebre themselves.

508. A vertebral column of a young Skate (Raia Balis).

A vertical section has been removed from the connate anterior portion, showing the eentral
element modified or metamorphosed as in the cranium of higher vertebrate animals into a
flattened bony plate, connate with similarly flattened and expanded walls of the neural canal.

Presented by Prof. Owea, F.R.S.
509. The vertebral column of a young Skate.

510. A similar specimen.

511. A longitudinal section of the anterior vertebrae of a Skate (Raia Balis).

The anterior centrums have eoalesced into a flattened plate, continuons with the similarly
uniform walls of the neural canal, The section of the posterior vertebrae shows the ossified
terminal plates united chiefly by longitudinal plates with interspaces that were filled with
cartilage. The neurapophyses are short and directly perforated by the motor roots of the
nerves: the interneurapophyses are larger and are perforated by the sensory roots. The
parapophyses are bent and interlocked, the anterior angle of one fitting into a posterior
notch of the vertebra in advance.

Presented by Prof. Cheen, F.R.S.

512. A portion of the abdominal and caudal vertebrie of a Skate (Raia Batis),
showing the bending-down of the parapophyses in the first and second candal
vertebrie to form the hemal canal. The neurapophyses (s), the internenr-
apophyses (7), and the neural spines (s), are well shown in this specimen.

Presented by Prof. Owen, F.R.S.
p
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513. The maxillary and mandibular arches of a Skate (Raia Batlis), showing the
crucial ligaments which connect them together on each side. Hunterian.

514. The maxillary and mandibular arches of a small Skate (Rain Batis).
Presented by William Clift, Eeg., F.R.S.

515. The upper and lower jaws of a large Skate (faia Batis). Hunterian.

515 a. Part of the dental covering of the jaws of a large Skate (Hain Balis).
Hunterian.

516. The dental covering of the jaws of a large Skate (Raia Bafis). HHunterian.

517. The maxillary and mandibular arches with the teeth of a Thornback (Raia
clavala). Hunterian.

318. The maxillary and mandibular arches with the teeth of a Thornback (Raia
clavals). Hunterian.

519. The maxillary and mandibular arches with the teeth of a Thornback (Raix
clavala). Hiiterian.

520. The mandibular arch and its dental covering, together with that of the maxil-

lary arch, of a Thornback (Raia clavata). Hunterian.

521. The dental covering of the maxillary and mandibular arches of a Thornback
(faia clavala). Hunterian.

2. The maxillary and mandibular arches of a species of Ray (Raza aculidens), from

o
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South Australia. They are more completely ossified than in the common spe-
cies (Hlain Balis), and the points of the teeth are more produced.
Presented by Governor Grey.

523. The maxillary and mandibular arches of a species of Ray (Raia parvidens), from
South Australia, characterized by the minute size of the teeth.
Presented by Governor Grey.
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. The maxillary and mandibular arches of a species of Ray (Raia molaridens),
from South Australia, characterized by the large size and obtuse or flat sum.-
mits of those teeth which have been in use. Presented by Governor Grey.

5. The maxillary and mandibular arches of a species of Ray, from South Australia.

Preseated by Governor Grey.

. The maxillary and mandibular arches of a species of Ray, from South Australia.

The azygous symphysial row of teeth on the mandible are very distinetly shown
in this specimen. Presented by Governor Grey.

. 'The upper and lower jaws of a species of Ray, from South Australia.
Preseated by Governor Grey.

i, The upper and lower jaws of a species of Ray. Hunlerian.

. The maxillary and mandibular arches of a species of Ray, from the Cape of
Good Hope. Presented by Williain Norris, Esg.

The tail of an exotic species of Ray. Hunterian.

The tail and serrated spine of the Fire-flare or Sting-Ray (Trygon pastinaca).
Hunterien.
. A similar specimen. Hunterian.
. The tail of the Ziygon pastinaca, with two serrated spines. Huaterian.
. The caudal serrated spine of the Zrygon pastinaca. Hunterian.
5. The skeleton of a small Eagle Ray (Myliobates Aguila). Purchased.
. The tail of an Eagle Ray (Myliobates Aguila). Hunterian.

P2



339

542

543

244

=t
ra
-
o |
L

108

. The tail of an Eagle Ray (Myliobates), showing a series of five serrated spines
in succession. The tail measures 7 feet 8 inches in length, from the base of

the first spine. Hunterian.
- The tail of a smaller Myliohates, showing two, fractured, serrated spines.
Hunterian.
. Part of the tail of another species of Mylivbates, with a single and longer ser-
rated spine. The skin of the tail is granulated with small placoid tubercles.
Hunterian.
. The caudal serrated spine, apparently, of a Myliobates. HHunterian.

. A portion of the dental pavement of a lower jaw of a true Mylivbates: this
subgenus is characterized by one broad middle series, and by several narrow
lateral series of denticles. Hunterian.

. The upper and lower jaws of a small specimen of a MWyliobafes, with the dental
plates.

The upper series of plat-c's. 15 convex, both trmisﬂ‘mr'l}‘ and lrmgitudinall}', but more so 1n
the latter direction : the plates of the lower series are narrower and are nearly horizontal.

Its anterior extremity projects beyond the jaw, and can be used like a spade in digging ont
shell-fish, crustaceans, &c., from the sandy bottoms frequented by these Rays.

Hunterian.

. A portion of the dental covering of the upper jaw of an Eagle Ray (Zyyodates).
Mus. Brii.

. A portion of the upper jaw with the dental pavement of a Zygolates.
: Hunterian.

5. A portion of the upper jaw, with its dental pavement, of a Zygofafes.

This menus is characterized by the great breadth of the series of teeth on ench side the
middle series. The outer rows, two or three in number, are composed of small prismatic
teeth. There are two rows on the right and three on the left of the present specimen.

Huntoriae,
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346. A portion of the dental pavement of the upper jaw of a Zygolates.

There are two rows of small denticles on both sides in this specimen.  The difference of
thickness in the anterior worn denticles, and the posterior later developed ones intended to
replace them, is worthy of notice. The bases of the denticles show the fissures by which the
veszels and nerves penetrate the medullary cavities and canals of the dental substance.

Hwnterian.

547. A portion of the dental pavement of a lower jaw of a Zygodafes. The series
next the middle one, on the left side, is divided into two, which renders the
pavement unsymmetrical,—an anomaly without doubt accidental and peculiar
to the individual from which the specimen was derived. Hunterian.

548. A portion of the lower jaw and dental pavement of the same species of Zygo-
dafes. The abnormal division 1s not present in either of the lateral series of
denticles, and their arrangement is symmetrical. Hunlerian.

549. The right moiety of a small, dried, bisected specimen of an Eagle Ray (.£fo-
hates), showing the disposition of the massive crushing dental plates of the
palato-maxillary and mandibular arches.

The pnlam-—llmxil'lnr_'l.' series is distinguished by its greater tll:lgnu.! of corvature @ it iz placed

vertically with the convex grinding surface turmed backwards and downwards, the lower and
anterior border working upon the almost horizontal surface of the mandibular pavement.

Hunterian.

550. A part of the dental pavement of the upper jaw of an . #tobates. The grinding
surface is convex antero-posteriorly, and sinnous transversely, being slightly
concave in that direction at the sides. Hunterian.

551. Part of the dental pavement of the upper jaw of a very large . Etobates.

Mus. Brit.

552. A portion of the upper jaw, with the dental pavement, of an . £telafes. This
subgenus is characterized by the single series of teeth, which are of unusual
breadth ; the anterior ones show the effects of attrition depending upon the
position of the entire series in relation to those in the lower jaw, as shown in
the preceding specimen. Mus. Brit.
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553. The dental pavement of the under jaw of an .#fobafes; two of the teeth or
dental plates have been detached from the anterior worn end, to show their
chevron-shape and the grooved hbasis by which they adhere to the mandibular
cartilage. Hunterian.

554. A portion of the mandible, with the dental pavement, of the .#lobates an-
st Mus. Brit.

255. Portions of the upper and lower jaws, with their dental pavements, of an .#Vo-
bates. Hunterian.

356. A portion of the dental pavement of the lower jaw of a large Eagle Ray
(Etobales).

The pores visible on the posterior fractured surface are the orifices of the medullary ca-
nals of the minute denticles, the aggregate of which denticles composes each of the transverse
dental plates : the antero-posterior parallel grooves on the under or attached surfaces of these
plates are well seen in this large specimen, together with the canals continued upwards from
the posterior part of the grooves, which canals lead to a continuouns transverse channel run-
ning along the back part of the grooved basis of the tooth. The vessels and nerves of the
denticles prass ot of the canal |:-j the pores with which it is ptrl’urattd. By this arrange-
ment the delicate vaseular matrix is effectually defended from the superineumbent pressure
which is transmitted by the margins of the longitudinal lamellz beneath the dental canal
upon the jaw-hone.

HHunterian.
557. The dental pavement of the lower jaw of a large _Flodates. Hunlerian.
338, The dental pavement of the lower jaw of an .Elobates. Mas. Brit.
359, The dental pavement of the lower jaw of an _Elobafes. Mus. Biit.

360. Two of the chevron-shaped dental plates of the mandibular pavement of an
Aitobates. Hunterian,
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Family Cephalopteride.

561. A portion of the head of a large exotic Ray (Ceplaloptera).

It is remarkable for the complete detachment of the anterior angles of the pectoral fins
from the rest of those members, and their aitachment to the lateral productions of the wide
anterior rostral portion of the skull ; thus appearing to be cephalic fins, whence the name of
the genus.  Each of these fins contains 26 jointed rays, which do not bifurcate until near
their extremities. The maxillary and mandibular arches present the form of flattened
transverse bars of earlilage covered by a pavement of minute ossicles : the dentary borders
are coated by a pavement of minute rhomboidal flattened teeth.

Presented by Prof. Owen, F.R.S.

362. A portion of the skull of a Cephalopfera, showing the anterior dismember-
ments of the great pectoral fins, which are attached to the ends of the
tympanie pedicles and to the sides of the rostral produetion of the skull.
The pavement of minute teeth is preserved on both jaws.

LPresented by Dr. Bigelow.

MISCELLANEOUS AND UNDETERMINED.

363. The glossohyal, or lingual plate, of the great Sudis (Arapaima gigas): its
upper surface is beset with small granular teeth, and the Indians of South
America, to the great rivers of which this fish is peculiar, use this part of it
for a rasp.

In Edwardss * Voyage to the Amazon River’ is the following reference to this part :—* A
teaspoonful of Guarana grated into a tumbler of water makes 2 pleasant beverage, but when
drunk to excess its narcotic effects greaily injure the system. The grater used for this and
other purposes is the rongh tongue-hone of one of the large river-fish.”” (p. 157.)

Hunterian,

264, Four epibranchial bones and three pharyngo-branchials, supporting series of
small conical cwrved teeth with the same parts of the opposite side, of an
Ozseous Fish. Huulerian.
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The following specimens of the Calcareous Coneretions from the Ear-sac of Fishes
were prepared and presented by Sir Anthony Carlisle, F.R.S.

565, The larger Otolites of the Ling (Lefa molva).

566. The larger Otolite of the Herring (Clupea Harengus).
567. The larger Otolite of the Dace (Lewciscus vulgaris).
563, The larger Otolite of the Gudgeon (Gobio fuviafilis).
569, The larger Otolite of the Sole (Plewronectes Solea).
570. The larger Otolite of the Plaice (Plewronectes Platessa).
571. The larger Otolite of the Cod (Morrkua vulgaris).

572. The larger Otolite of the Haddock (Morrkua @glefinus).
573. The larger Otolite of the Sword-fish (Xiphias Gladius).
574. The larger Otolite of the Sturgeon (Aeipenser Sturio).

575. The larger Otolite and the two smaller Otolites of some very large Osseous
Fish. Presented by Charles Darwin, L., F RS
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Class REPTILIA,

Order BATRACHIA.

Genus Siven.

576. One of the anterior vertebraz of the Siven (Siren lacerfing), which supports
short pleurapophyses or costal appendages.

The whole vertebra is remarkable for its strongly ridged exterior: the body presents a
deep conical exeavation at each end: the neural spine forms a strong ridge above the arvch,
and bifurcates posteriorly to terminate upon the posterior zyvgapophyses. A strong hypapo-
'Flli}'!iinl ri:lg& is left, I:J' defiret of ossification on each side, to form the under surface of the
centrum. A parapophysial ridge extends from a short anterior parapophysis to the longer
parapophysial part of the transverse process at the posterior part of the vertebra. A diapo-
pliysial ridge extends above and nearly parallel with the former, from the anterior zygapo-
physis to the diapophysial part of the transverse process. A third short ridge is continwed
from the former to the posterior zygapophysis. The vaenities hetween these several ridges
regemble those which are common in the incompletely ossified vertebree of fishes,

Hunferian.
576 a. The skull and four following vertebre of the Siren lacertina.

The cranial cavity has been laid open, and the large otolite and vestibular sac are exposed
in the right otoerane. The body of the atlas articulates by two almost flat vertieal articular
surfaces to two similar condyles from the exoeccipitals. A continuous broad flat expanse of
bone represents the bodies of the cranial segments.

The confluent paroccipital and mastoid project backwards as a broad compressed plate, from
the upper part of which a mastowd ri{lge extends forwards all:mg the side of the cramum, and
gives attachment to the tympanic, which arches forwards and downwards, inereasing in thick-
ness and forming a three-sided cone, the base of which forms the articular eavity for the
broad convex condyle of the lower jaw : both the frontal and nasal bones are divided by a
median suture. ‘The premaxillaries consist of a short, transverse, trenchant, alveolar plate,
and a long and slender nasal part, the point of which is wedged between the nasal and frontal.
The prefrontal, notched by the olfactory nerve, extends from the frontal, which overarches it,
to the vomer and palatine below.,  The palatine is beset with eight short obligue rows of den-
ticles, and four similar rows extend backwards on short pterygoids.

The lower jaw consists of articular, E.I'I.EII]."II', 5|:Iruia1. and r]t'ntnr:.' pir.ce.t_:. The angular and
splenial seem to be confluent.  There is no coronoid procegs. The horny, trenchant covering
of the alveolar plate of the maxillary terminates behind in an angular elevation of that mar-

Q
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gin. On the inner side, between the trenchant 'pl&tl‘: and the spleninl piece, there is a narrow
longitudinal patch of denticles.

The body of the atlas extends forwards like a short odontoid process above the interspace
between the oceipital l'.'l'.llld"l.'ll.‘ﬁ. A short parapophysial and :ilﬂlm]ﬂl}'ﬁinl plate is developed
from cach side of the atlas, which has posterior but not anterior zygapophyses, In the
gecond vertelira, which has inereased in length, the par- and di-apophysial plates have united
to form a compound transverse process, which supports a short straight plenrapophysis ; and
a strong hypapophysial ridge is developed from the whole length of the under surface of the
centrum. A ridge is continued from the diapophysial ridge to the posterior zygapophysis.
Two vertical ridges diverging to the same processes from the fore part of the neural arch
represent the neural spiul}. In the third vertebra the charmcters are assumed, which have

been noted in the deseription of No. 576.
Hunterian.

H77. Five eaudal vertebrae of the 8iren lacertina.

Each vertebra is compressed, and its vertical extent increased, by the bending down of the
|Jar||]ru]|||}':iiu| |1]nl|:s, to form two vertieal ml“.-:, intrmr]ltillg a hwemal eanal which protects
the vaseular tronks of the tail.  The diapophysial ridge is continued ontwards from the side of
the centrum. The neural arch has coalesced with the centrum in this, as in other Batrachia.

HHunterian.

578. A vertically and longitudinally bisected vertebra, from the middle of the back
of the Siren lacertina. 1t shows the depth and shape of the terminal articu-
lar excavations of the centrum, which were filled, as in fishes, by unossified
remains of the notochord, in the condition of concentric ligamentous layers,
with intervening gelatinous fluid, the whole inclosed in a capsule, and giving
a certain elasticity to the vertebral column *. Hunterian.

579. The horny dental sheaths of the jaws, with the palatal villiform teeth of the

Siven lacertina. Hunlerian.

Genus Profews.

580. A considerable portion of the vertebral column, with the mandible and hyoid
apparatus of the Profeus anguinus.

In the entire skeleton the third to the ninth vertebrse support minute ribs attached to the
lower (parapophysial) half of the transverse proceds: they are wanting in the twenty-one
following vertebrae, and re-appear well developed in the thirty-first vertebra, where they form,
with broad cartilaginous heemapophyses, a pelvie arch.

* Zee the Wet Preparation, No. 246.  Physiological Series, Gallery.
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The bodies of the vertebree are long, slender, deeply excavated at both ends, and joined
together as in the Siren lacertina.

Presented aﬂlj.r Prof. Owen, I' R.S.

Genus Arolotes.

581, The eranium of the Axolot] (Avolotes marmorafus).

The basioceipital is represented by a posterior prolongation of the common broad and flat
basieranial bone which represents the bodies of the cranial vertebre.  The exoccipitals are
separated below by the basioccipital process, and above by a thin dried cartilaginous repre-
sentative of the superoeeipital.  Each exoceipital developes a small, almost flattened condyle,
anterior to which it is perforated by the eighth pair of nerves ; it articulates above with the
parictal and mastoid, and is separated from the alisphenoid by the large cartilaginons petro-
sal capsule, to which a small dizcoid representative of the stapes is attached, closing the homo-
logue of the * fenestra ovalis.” The basisphencidal portion of the basieranial plate sends an
angular process outwards on each side, which supports the alisphenoid.  The surfaces of the
a'li.laiilu.'nni;tl are directed forwards and backwards, instead of from side to side, and it consti-
tutes thilrﬂ'_lr the anterior parietes of the otoerane ; the inner and anterior border i notehed
by the great trigeminal nerve. The parietals are long and broad, divided by the sagittal
suture, and impressed at the posterior and outer angle by the anterior attachment of the
great dorsal trunk-muscles. The mastoids are articulated to this part of the parietal and to
the exoceipitals, and overarch the cartilaginous petrosals ; they give attachment to the tym-
panie pedicle.  The orbitozplienoids ave divided by a membranous tract of some extent from
the alisphenoids, and articulate above with the r'xl.n'mitl.' of the Imrinlai, the frontal and pre-
frontal bones, There are neither paroccipitals nor postfrontals. The vomerine portion of
the basicranial plate is chiefly cartilaginous. The nasal bones are very small, and separated
from each other by the junction of the premaxillaries with the frontals. The nasal pro-
cesses of the premaxillaries are unusually long and narrow. The small maxillaries are sub-
bifurcate anteriorly, one part being attached to the palatine, the other to the premaxillary ;
the rest of the bone extending backwards into a short and slender pointed process. The
alveolar border of both pn}mnxitlaries and maxillares supports a .5iL|E|0 row of small !'IIHHI
and sharp-pointed denticles. Two bones attached to the anterior and outer part of the basi-
craninl hone, and which may be rcgardcd either as vomeringe or |1a|:lta|, support each a nar-
row rasp-like group of minute denticles, which are eontinued backwards upon the beginning
of the pterygoids ; the pterygoids continued from these bones and from the sides of the basi-
cranial bone expand as they extend backwards and apply themselves to the inner side of the
tympanie pedicle. A bristle is paszed through the dried nasal meatus of the right side, show-
ing its posterior termination between the beginning of the pterygoids and the end of the
maxillary bones. Besides the ordinary row of denticles upon the dentary piece of the lower
jaw, there is a second shorter series upon the splenial piece.

Presented by Prof. Owen, F.R.S.

Q2
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Genus Menobranchus.

5532, The eranium of the Menobranchus (Menobranchus lateralis).

In this skull the basioeeipital is represented by the narrow posterior border of the commen
basicranial plate, which bounds the foramen magoum below and separates the oceipital con-
dyles. These are transversely oblong, convex vertically, eoncave transversely, developed from
the exoceipitals, which are separated above by a membranous or thin cartilaginous plate, repre-
senting the superoceipital : each exoccipital forms the posterior half of the otocrane, is per-
forated -hn:.' the nervus vagus, and articulates above with the pnriem] and mastoid. The basi-
sphenoid is very broad and flat : the alisphenoids bound the fore part of the otoerane, trans-
mit the trigeminal nerve, and abut against the tympanic pediele in its course backwards to
the mastoid, The parietals are divided by the sagittal suture and develope a small ridge there
posteriorly : each parietal sends down a process in front of the alisphenoid, which rests upon
thie plt:r:.'gn'ld, rcprcsmlling the so-called eolumella in Lizards.  There are no maxi]lar_\r hones,
The alveolar border of the premaxillarics, which supports a single row of long and slender
teeth, ten in number in each bone, terminates in a point projecting rreely ontwards and back-
wards. The vomero-palatine bones unite together anteriorly, but diverge posteriorly, where
they give attachment by their outer margin to the pterygoids. There is a single row of long
and ahm'p denticles upon the alveolar border of the vomero-palatines, and behind this there
is a series of six or seven denticles on the outer and anterior border of each pterygoid. The
anterior teeth of the lower jaw pass into the interspace between the premaxillary and vomerine
teeth. The pterygoid teeth are opposed by a row of five or six teeth, forming a group be-
hind and distinet from those on the unterior half of the dentary bones.

Presented by Prof. Owen, F.R.S.

Genus Menapoiira.

583. The skeleton of the Menopome or Salamander of the Alleghany Mountains
(Menopoma Alleghaniense).  The number of vertebrwe is 35.

The first vertebra s without ribs; the cighteen succeeding vertebrse have short, free, or
false vertebral ribs, * pleurapophyses,” articulated to the extremities of transverse processes,
formed by * parapophyses” and * diapophyses* which intereept, prior to their confluence, an
arterial canal. These processes are enlarged in the twentieth vertebra, and a second rib-like
piece is articulated to the short and thiek rudimental rib, the inferior or heemal arch being
completed by semi-ossified eartilage. The bones of the hinder extremity are articulated to the
junction of the second rib-like piece with the cartilage. The vertebra, completed by this
inferior arch, represents a saeral vertebra ; the second division of its rib answers to the ilium ;
the cartilage completing the arch, to the *ischium’ or * pubis." Transverse processes, pro-
gressively decreasing in length, are developed from the six succeeding vertebre.  Osseous
rudiments of ribs are attached to the first of these, and uslrlihigillum rudiments to the three
following. Heemal arches are anchylosed to the under part of the centrum of the second to
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the twelfth candal vertebra inclusive : the neural arches are complete to the fourteenth candal
vertebra. Some of the terminal vertebrie are wanting from this skeleton.

The hwemal arch answering to that attached to the occiput in Fishes is naturally detached
from that segment, and has been freely suspended in the flesh ﬂppmiih: the fourth vertebra
from the oeciput. The upper element or *supra-seapula’ is cartilaginous : the *scapula’ is
ossified, and sends a broad plate forwards from its humeral half; the broad ¢ coracoids " are
cartilaginous. The extremities of the humeri and femora, of the bones of the fore-arm and
of the leg, of the carpus and tarsus are cartilaginous, as in the embryos of the higher ani-
mals, and continue so through life in the Menopome. The fore-foot has four digits ; the
hind-foot five.

The numbers on the bones of the skull indicate their names according to Table 1. of
SByNoNYMS.

Mus. South.

5384. The atlas of the Menopome.

The body of the atlas presents anteriorly an odontoid process separating the two articular
surfaces for the ﬂﬂ:ipitnl m.mfl:.'l-['ﬁ 5 it is :loqul:-,' excavated pl:lﬁll:']'i.l}r]_\'. The neural arch ter-
minates above in a ridge: it developes posterierly two oblique processes, zygapophyses,’
whose artienlar surfaces look downwards. This vertebra has neither diapophyses nor plenr-
apophyses.

Huilerian.

5585. Eight abdominal or dorsal vertebre of the Menopome, wanting the pleurapo-
physes.

The basal interspace between the confluent parapophysis and diapophysis answers to the
foramen in the transverse process of the ‘ cervical vertebree " of Lirds and mammals, and gives
passagze to an artvr_vlr, which has here heen i:nja.'-r:l:::], u.n:iw:'rillg to the vertehral arh'r:.r i the
same classes. The centrum terminates below in a longitudinal ridge, and has a deep conieal
excavation at both extremities. The neural arch has coalesced with the centrum : it is broad
and depressed, with a tubereular rudiment of a spine posteriorly : it sends out two prezyg-
apophyses looking upwards and two postzygapophyzes looking downwards,

Hunlerian.

5586. A longitudinal section of a dorsal vertebra of the Menopome, showing the form
and depth of the anterior and posterior articular cavities. The arterial canal
i the compound * transverse process " is exposed.

Prepared by Prof. Owen, F R.5.

587. Seven abdominal and five candal vertebrie, with the intervening sacral vertebra,
of the Menopome.
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The pleurapophyses are preserved on the left side; that of the sacrum is longer, thicker,
and more curved than the rest. The neural tubercle is developed into a spine at the fifth

caudal vertebra.
Hunterian.

5588. Some of the eranial bones, partially disarticulated, of the Menopome ; they are

numbered according to Table I. of Syxoxyus. Hunterian.

Genuns Tiriton.

789, The skeleton of a Newt (Frifon erisfafus).

It resembles that of the Menopome in its general characters. The only ossified parts of
the hmmal arches of the trunk are short pltllh‘l.|:|ﬂ|1h:,‘3['s. The long tail is supported by
numerous caudal vertebrse, compressed, and extended in the vertical direction by long neural
and haemal spines, so as to constitute the chiel natatory organ of this aguatic Batrachian.

Mus. Sowlh.
Tribe Axoura (Tail-less Batrachia).

Genus Rana, Cuvier.

590. The cranial and vertebral column of the trunk of the Bull-frog (Rana boans).

The tympanic bone, vomer, pterygoid, palatine, maxillary and premaxillary bones have been
removed from the r]gllt side, and the rami of the lower jﬂw are 5p]mmte|}' ]:maer'l.'{-{].. Each
ramus consists of three pieces, an articular, an angular, and a dentary piece ; but the latter is
edentulons.  Teeth are :Imu]npr:l uul}' i the prnrjaw, Viz. upon the |;|r4;emm;i|],nr_'.', J]m:{illnr:,r
and vomerine bones.  The membrana tympani is preserved, together with the eolumelliform
stapes which extends between it and the cartilaginous petrosal.  The number of vertebrae of
the trunk, exclusive of the t:“l:l'!:.‘g‘l!lll SLJ.'I(!', iz nine ; the first or atlas has no {Iia|m|:l1_'!.'51,-3, bt
these are present, and of great length, in the rest ; especially in the third, fourth and ninth
'I.'l}l'tl!]ll!’i'!_‘; i the latter t||1"_r,.' aAre very tlsicl-:, stand uu!wartl.-s, and EII]‘lilﬂ!'l- hJ.' their truneated
extremitics two other long, eurved, compressed, rib-like bones, which expand at their distal
extremities and unite there to two partially anchylosed bony plates which complete the inferior
or hemal arch of the ninth sezment of the trunk.

The bones of the hinder extremities are attached to the point of union of the above costal
and hamal pieces, one of which answers to the ilium and the other to the ischium. The
guperior development of this arch relates to the great size and strength of the hinder extremi-
ties in the Tail-less tribe, The bodies of the vertebree are articulated by ball-and-socket joints,
the eup being anterior, the ball posterior, a modifieation which relates to the more terrestrial
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habits and locomotion of these higher-organized Batrachia. The candal vertebrae are repre-
sented by a single, Eiﬂugﬂtr’.[l, eylindrical style, hm‘iug an mlul:}'!ﬂm‘:d neural canal. Tn the
seven vertebrm, between the atlas and the sacrum, two prezygapophyses looking upwards,
two postzygapophyses looking downwards, and a short spinous process, are developed from
each neural arch.

The bones of the eranium are numbered acr:unling to Table 1. of Syxoxyms.

Hunterian.

591. The scapular arch and sternum of the same Bull-frog (Rana doans).

The suprascapula is in great part ossified : the scapula divides at its humeral end into an
acromial and coracoid process ; the latter articulates with the true coracoid bone, the acromion
with the expanded extremity of the elaviele: the glenoid cavity iz formed by both processes
of the seapula, and by the coracoid. An episternal boue, supporting a broad eartilage, is
articulated to the mesial union of the elavieles, from which a hn-n_\' bar ig continued backwards
between the expanded and partially conjoined ends of the coracoids.  “The sternum is articn-
lated to the posterior part of the same extremities of the coracoids.

Hunterian

592. The humeri, antibrachial bones, portions of the carpal bones, and some pha-
langes, from the same Bull-frog (fana boans).

The proximal end of the humerus is an epiphysis ; the distal end presents a hemispherical
ball between a small external ridge and a large internal condyloid process, The antibrachial
bones have coalesced, but an anterior and posterior indentation at the distal half indicates the
rading and ulna ; their distal articular extremities are rl'|11'r':§.entmi. lrj a 5.':“5].{; npip]\:,‘:g.i;:s.. The
ulpar P-I,Tl"lil}ll!l_ of the hone d{'.wlupuzi a short and broad olecranon,

In the carpal series are preserved the large scapho-lunar bone, the cuneiform, the magnum
and the unciform bones.

HHunterian.

593. The bones of the hinder extremities of the same Bull-frog (Rana boans).

Both the proximal and the distal extremities of the femur are in the condition of epiphyses.
The tibia and fibula are connate : a longitudinal impression on the front and back part of the
H‘.]‘lam]l!:l digtal end indicates their division, but a Ringle ppipl]}%is, |:arti:'|.|]_!.' auuh:{luaud, forms=
the proximal extremity, and a similar one the distal extremity, of the connate bones ; they are
perforated near their middle, from before backwards, by a vascular canal.

The astragalus and ealeancum are much elongated ; the former is slightly bent, the latter
straight ; they have coalesced at their proximal and also at their distal extremities with each
ﬁﬂlﬂ', and with the Smplmid and cuboid bones. Two cuneiform bones remain 1l|:l,m:ht'd, and
immediately support the three inner toes.

HHunterean.
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594. The skeleton of the common Frog (Rana temporaria). The number of verte-

595.

596.

e
=
=

bre from the atlas to the sacrum inclusive is nine ; there are no ossified pleur-
apophyses, and in most other respects the skeleton resembles that of the
larger species, Rana boans. Presented by Henry Cline, Esq.

A skeleton of the common Frog. Mus. South.

A skeleton of a species of Rana, apparently the male of Bara temporaria, with

the ridze continued from the imternal condyle, or the shaft of the humerus,
nnusually developed. Purchased.

Genus Bufo.

. The skeleton of the common Toad (Bufo vulparis).

The number of vertehrae is the same a8 in the common Frﬂg, but the :|in|m}1-i|_f|.'5¢ﬁ of the
third and fourth vertebroe ave relatively longer, those of the sneral vertebrse relatively shorter,
broader, more depressed and expanded at their extremities. The modified pleurapophyses of
the sacrim, or © iline bones,” are 't‘r.'|ﬂt'h'1‘:|}' shorter and more arched. The femora are shorter
than the ilia, and the tibiee are shorter than the femora. The hind-foot is also much shorter
than in the Frog. The bones of the l'urr'ruxl.n-llﬁt_r are I‘l}l}l.l:i.'i't.‘].}' |ﬂrg¢1' : the deltoid riilgt of
the humerns is more (Iuﬂ:]ﬂpﬂd, but those which extend from the outer and inner cmu]:,rlt-s

are less developed than in the Frog.
Mus. South.

Genus Cystignathus.

395. The skeleton of the thick-legged Toad (Cystignathns pachypus).

It differs from the common Toad chiefly by the singular form of its humerus, arising from
the great development of the osseous ridges extending from the outer and inner condyles,
which pass hackwards, CONVETEE, and unite with a broad platu of bone {lm‘olupml from the
whole of the back part of the humerus. Two ridzes arise from the fore part of the upper
half of the hwmerns, viz. an outer deltoid, and an inner pl.‘r'tnml Ii[lE‘L". The proximal
end of the humeras is an epiphysis. The clavicles are stronger than in the common Toad,
and nearly equal the coracoids in thickness. The antibrachial bones are shorter in proportion
to the humerns, The Pnllu'.: 15 short and rudimental. A broad, irrcgtllnr ]rlah: of bone is
developed from the metacarpal bone of the index digit, which is probably a sexual peculiarity,
and indicates the present skeleton to have belonged to a male. The sacral diapophyses are
!:.ul:l::i.'!imlriml. The tibia is longer than the femur, and the bones of the hind-foot, in their

length and slenderness, accord with those characters in the Frog tribe.
Purchased.
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Genus Cerafoplrys.

599. The skeleton of a large species of horned Toad (Ceratophrys).

The bones of the skull have a rough, granulated, exterior surface. The diapophyses of
the atlas are compressed and truncated at their extremities; those of the fourth, fifth and
sixth vertebree are subeylindrieal and eclongated ; those of the sacrum are long, strong,
depressed and expanded. The coceygeal style has a simple, anchylosed, neural eanal.
There iz a semi-ossified tubercle upon the proximal extremity of cach iliac bone ; these are
confluent at their distal extremities with each other and with the ischivm. The humerus
presents a In:mE deltond rillgc-, but those which extend to the outer and inner 1.1‘11111:.41'-3 are
almost obsolete.  All the bones of the mouth are edentulous, but a trenchant ridge is

developed from the lower part of each palatine. _
Purchased.

600. The natural skeleton of a small species of Toad with rough cranial hones like
the Ceratophrys, but in which the neural arches of the six vertebre between
the axis and sacrum present a smooth concavity or depression above, instead
of a spine. Purchased.

Genus Pipa.

601. The skeleton of the Surinam Toad (Pipa monstrose).

This species presents eight vertebrse from the atlas to the sacrum inclusive, and the coccy-
gcnl a.tz.'lc 15 ﬂ.‘l,'l.l,’!ll!.’lﬂ!il'l! to the sacrum : 1t would seem that the first vertebra answered to
bath atlas and axis, as in the ordinary Toads and Frogs, since it is longer than the suceeeding
ones, and developes a long diapophysis on cach side.  The vertebrse of this tead are united
by ball-and-socket joints, but the ball is anterior instead of being posterior, as in the ordinary
Toads and Frogs. The diapophyses of the second and third vertebrae are of unusual length,
and support semi-ossified, short, flattened pleurapophyses.  The diapophyses of the four sue-
ceeding vertebrae are very short and slender ; those of the sacrum have the form of depressed,
remarkably expanded, triangular plates, and rest upon the anterior halves of the iliac bones.
The suprascapula is bifureate, its anterior and longer branch resting upon the diapophysis of
the atlas. The acromial ridge of the scapula has coalesced with the long and slender elaviele.
The coracoids remain distinet, and are nousually expanded beneath the thorax. The tibia is
shorter than the femur. A caleaneal sesamoid is developed in the extensor tendon of the
foot. The long tarsal bone representing the coaleseed body of the caleaneum and euboid, is
three-sided, the angles forming sharp ridges. The astragalus presents a similar form.

Hunterian.
R



General Observations on the Steletons of the Batracuia.

In commencing the study of the skeletons of Reptiles in the lowest, and most fish-like of the elass,
we find a much less complex condition of the osseous framework of the body than in the Bony Fishes ;
thiz will be immediately manifest by a comparison of the skeleton of the Menopome (No. 583), which
may be taken as an example of the perennibranchiate Batrachia, with the skeleton of the Trout
(No. 45), or of the Haddeck (No. 176).

The difference tends greatly to elucidate the true nature of the complexitics of the Fish's skeleton,
sinee it :::Ilig-ﬂ_\' consists i the .-ﬁmpliﬁmllun of that of the Batrachian 'h}" the ||ut|-|.tnw.-||:hpn1.|3nt of the
parts of the dermal skeleton, which characterize that of the Fish. The suborbital, supraorbital and
supratemporal scale-bones are removed, together with the opercular bones from the head ; and the
interneural and dermoneural spines, with the interhemal and dermohamal spines, are removed from
the trunk : and the endo-skeleton is also reduced to a very simple condition ; the advance characteristic
of the higher class being appreciable only by a comparizon of it with the skeleton of the most batrachoid
of Fishes—the Protopterus (No. 380) and Lepidosiren.

We then perceive that the bodies of the vertebrae, in the true Batrachian, are distinctly ossified,
though preserving, in the perennibranchiate species, a deep, conical, jelly-filled cavity both hefore and
behind : they have also coalesced with the neoral arches, as these have with their H'Elielllf'ﬁ, which are,
however, scarcely developed except in the tail. The transverse processes are developed not only
from the centrum but from the base of the neural arch, and are formed by both parapophyses and
diapophyses ; and they coexist with distinet hemapophyses in the tail : with these, likewise, coexist
cartilaginous plenrapophyses in the second, third and fourth caudal vertebroe ; short ossified pleur-
apophyzes being developed from the ends of the diapophyses in the first candal to the vertebra dentata
inclusive,

By thiz instruetive condition of the skeleton of the Menopome we perceive at onee that the ham-
apophyses are neither transverse processes, nor ribs bent down or displaced, but are elements of vertebre,
as distinet a8 the newrapophyses above. The newral arches are now articulated together by well-
developed zyvgapophyses with synovial articulations, which are absent in the ]"mtupr.uru_v., as in most
Fishes.

In the Protopterus, as in the Squatina and some other cartilaginous fishes, the neural arch of the
atlag rests upon a backward production of the basioccipital ; in the Batrachians it is eonfluent with
its own proper centrum, which developes two articular surfaces for two occipital condyles. The
heemal arch of the occipital segment which is attached to its proper vertebra m the Lepidosiren, as
in Osseous Fishes, is detached and displaced backwards in the Batrachians, as in the Plagiostomes.
In the completion of the haemal arch of the sacral vertebra in the Menvpome, by the enlarge-
ment of its transverse process and by its pleurapophysis extended to join a hemapophysis below, we
have the key to the essential nature of the pelvis in all air-breathing animals.  The ultimate subdivi-
stons of the radiated or diverging appendages of the scapular and pelvie arches do not exceed five in
any eﬂsljng nira'l}reathing animal, and their further eomplexity iz due to the speeinlization of each rli'n'it,
so a5 to combine in associated action, instead of their indefinite multiplication which eanses the seeming
complexity of the same appendages in Fishes.
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Order OPHIDIA.

Family Constrictores.

Genus Pylhon.
602. The skeleton of the Tiger Boa (Pylhon tigris).

It measures 11 feet 2 inches in length. It has 74 anterior vertebree, with hypapopliyses
or inferior spines from the body of the vertebra ; 179 vertebrae bearing moveable ribs, but no
I1‘1.'|1r|.|m|]h:,'ses . and 38 candal vertebrae, all of which have ]‘I-j'[h"ll'lﬂl'l-il}'!il'ﬁ. and mnriﬂ:.‘ in pairs.
The ribs commence at the third vertebra: they are ‘plenrapophyses’ or consist of the
vertebral portion only, and terminate freely at the opposite extremity, where, in the recent
animal, they support short ecartilaginous heemapophyses connected with the large, thick,
ahdominal seutes, and, in connection with their elevation and depression, aul, like limbs,
in Iocomotion.  There is no sternam.

Anchylosis has oecurred between the 148th and 149th vertebrse,  The 166th and the 167th
vertebrae have been more completely and abnormally blended together, so as to seem but one
vertebra on the left side, where that half of the neural arch and spine have completely coa.
lesced, whilst on the right side each vertebra supports its own rib. A similar abnormality
oceurs between the 184th and 185th vertebrse.  The first eaudal vertebra has free pleurapo.
physes, which are bifurcate, the upper prong being the shortest: in the second caudal the
left pleurapophysis is free, the right one anchylosed to the diapophysis ; the forks are of equal
length in this and the two following : in the fifth caudal the wpper prong is again shorter,
and in the sixth is reduced to a mere tubercle: here the hypapophyses begin to lengthen
and bifurcate, and progressively inerease to the sixteenth caudal, and thence gradually
diminish. The neural eanal, with the neural areh, its zi|:|511L' and z}'gﬂimph}':ﬁ-ﬁ, maintain
their normal characters to the penultimate vertebra, and the spinal cord continues undivided

or unresolved into nervous fasciculi to the swmne extent,
Purchased.

603. A considerable portion of the spinal column, including 156 vertebra, wanting
the ribs, of a large Pyfhon from Jessore.

The characteristics of the vertebrae of the typical Ophidian Reptiles may be well studied in
this specimen.  In the Pythons, as in other known Ophidia, all the antogenous elements,
except the plenrapophyses, coalesee with one another in the vertebrae of the trunk ; and the
]:ﬂeu'rapﬂph}'aes also become nnch;l,'!um:fl to the diu;m]}h}'sns in those of the tail. There 18 no
trace of suture between the neural arch and centrum. The outer substance of the vertebra
is eompact, with a smooth or polished surface. The vertebrae are © proecelian,’ that is, they
are articulated together by ball-and-socket joints, the socket being on the fore part of the
centrum, where it forms a deep cup with its rim sharply defined ; the cavity looking not
directly forwards, but a little downwards, from the greater prominence of the upper border :

R 2
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the well-turned prominent ball terminates the back part of the centrum rather more obliquely,
its aspect being backwards and upwards. The hypapophysis is developed in different pro-
portions from different vertebrze, but throughout the greater part of the trunk presents a
moderate size. A vascular canal perforates the under surface of the centrum, and there are
sometimes two or even three smaller foramina. A large, vertically oblong, but short dia-
pophysis extends from the fore part of the side of the centrum obliquely backwards: it is
covered by the articular surface for the rib, convex lengthwise, and convex vertically at its
upper half, but glightly concave at its lower half. The base of the newral arch swells out-
ward from its confluence with the centrum, and llm.'l!].qu-s from each angle a transversely
elongated zygapophysis ; that from the anterior angle looking upwards, that from the
posterior angle downwards, both surfaces being flat, and almost horizontal, as in the Batra-
chians. A thick rounded ridge conucets the anterior with the posterior zygapophysis on
each side, extending along the base of the neural arch. The neural canal is narrow, with a
subtrihedral area, and with 2 narrow longitudinal ridge on each side.  The neural spine is of
moderate height, which scarcely equals its antero-posterior extent ; it is compressed aud trun-
eate. A wedge-shaped process (the ‘z:,'gmplu‘.lur' ") s {h:\'::lu]'m-:l from the fore part of the
bage of the spine; the lower apex of the wedge being, as it were, cut off, and its sloping
sides presenting two smooth, flat, articular surfaces. This wedge is received into a cavity
{the “zyvgantrum’+) exeavated in the posterior expansion of the neural arch, and having two
smooth artieular surfaces to which the zygosphenal surfaces are adapted.

Thus the vertebree of Serpents articulate with each other by eight joints in addition te
those of the cup and ball on the centrum ; and interlock by parts reciprocally receiving and
entering one another, like the joints called tenon-and-mortice in carpentry.

The neural .~;|::'|11{-. 15 broad, I!'Il'll!l‘rﬂ.‘tl,‘lr\-' ]1igh, ml]]l!m.‘iﬁl’-‘[l and truncate a1:||:r:ri.m|:,.'_ The
l'iﬂmlmlrh}'aiiﬁ of the anterior vertebrae is narrower and more pointed ; in the middle and
posterior abdominal vertebree this process is represented by a low tubercle, which in the
posterior abdominal vertebre terminates in a ridge.  In the caudal vertebre the hypapo-
physis is double, the transition being effected by a bifurcation of the tubercle in the posterior
abdominal vertebrse. The diapophyses become much longer in the eandal vertebre, and
support in the anterior ones short ribs which usually become anchylosed to their extremities,
In the present series of vertebrae, two of the candal vertebrae present the anomaly of being
m]ﬂll}'tﬂﬁ[‘d with each other, with the intnr]uls.'lliml of an additional left half of the newral
arch, aleft diapophysis, and left division of the newral spine : the left half of the nearal arch
belongs to the second vertebra, whilst the left supernumerary diapophysis and hypapophysis
are developed from the first or anterior vertelra.

Presented by Dr. Wallich, F.R.S.

604. The atlas or first trunk-vertebra of a large African constricting Serpent (Python
J'-rlry.!-.re'x].

The hypapophysial part of the centrum seems to form the entire body of the vertebra ; i
is wedge-shaped, as usual in Reptilia, and is articulated by suture on each side to part of the

* Zwyas, a yoke, agijr, a wedge. 1 Zuyos, and avrpor, a eavity.
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nenrapophyses : it also presents a concave articular surface anteriorly for the lower part of
the basioceipital tubercle, and a similar surface behind for the detached central part of the
hu-(,l:.r of the atlas, or * odontoid process of the axis.” The base of cach !]l‘.‘l!l‘l’l.l]u|l}lj'l.'i'l$ hims an
antero-internal articular surface for the expecipital tubercle, the middle oue for the i'}'i"‘l“"
physis, and a postero-internal surface for the upper and lateral parts of the odontoid : they
thus rest on both the separated parts of their proper centrum. The nenrapophyses expand
and arch over the neural canal, but meet without coaleseing.  There is no neural spine.  Each
nenrapophysis developes from its upper and hinder border a short zygapophysis, and from

its side a still shorter diapophysis.
LPurchased.

6G05. The axis or second vertebra of the trunk, with the partially coalesced body of
the atlas or ‘ odontoid process * of the same Python.

The odontoid presents a convex tubercle anteriorly, which fills up the artienlar eavity in
the atlas for the oceipital tuberele: below this iz the surface for the hypapophysial part of
the atlas, and above and behind it are the two surfaees for the atlantal Ii(‘llﬁ'l.']ll']]:lj‘ﬁl‘!i! the
whole posterior surface of the odontoid is anchylosed to the proper centrum of the axis, and
in part to its hypapophysis.

The neural arch of the axis developes a short ribless diapophysis from each side of its base ;

a thick sub-bifid z}'gﬂpuphjﬁis from each sule of the }hmtﬂ'inr margin s andd a muliﬂah_-l}' ]0]15

bent-back spine from its upper part.  The centrum terminates in a ball behind, and below

this sends downwards and backwards a long hypapophysis.
- -
Purchased.

606G. An anterior trunk-vertebra or cervical vertebra of a Python, showing its cha-
racteristic, long, retroverted hypapophysis. Purchased.

607. Two anterior vertebra of the trunk of a Python characterized by the inferior
hypapophysis. Purchased.

G608, Two vertebre from the middle or posterior region of the trunk of a Python, in
which the hypapophysis is reduced to a small tuberele. The interlocking of
these vertebrze by their characteristic complex zygapophyses and oblique, deep,
ball-and-socket union, limits their reciprocal movements to a slight amount of
rotation on the horizontal plane. Purchased.

609. Two posterior abdominal vertebrae of the trunk of a F:,’f—llﬂlll, mm which the
hypapophysis is replaced by a ridge and tubercle. The ribs which are here
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preserved show the concavo-convex form of their articular extremities, which
are adapted to corresponding modifications of the artienlar diapophyses.
Purchased.

610. A vertically bisected abdominal vertebra of a Python, showing the texture of

the centrum and neural arch, the oblique position of the articular ball and
cup, and the longitudinal ridge at the side of the nenral canal. The compact
fissue is here seen to be thickest at the fore part of the neural spine and at
the under part of the centrum. Presented by Prof. Owen, F.R.S.

G11. A horizontally bisected abdominal vertebra of a Python, showing the thick,

compact tissue at the sides of the centrum, the thin layer of the same at its
articular ends, the small medullary cavity in the middle, and the cancellous
texture which forms the chief part of its substance. The medullary cavity
communicates with the vasenlar canals which lead to the two foramina on the
upper and the two on the under surface of the centrum.

Preseated by Prof. Owen, F.R.5.

612. The neural arch, removed by horizontal section from the centrum, showing the

small medullary cavity in each neurapophysis which communicates with a

vascular canal opening into the zygantrum.
Presented by Prof. Owen, F.R.S.

613. Two pleurapophyses or vertebral ribs of the right side of a Python, showing

their oblong articular surface, concave above and almost flat below, with a

tubercle developed from the upper part and a rough surface excavated on the

fore part of the expanded head for the insertion of the precostal ligament.
Purchased

i14. A rib of a Python which has been fractured near its distal end and united.

Purchased,

15. A rib of a Python which has been fractured near its middle and umted.

Purchased,
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G17.

6G16.

G19.

G20,

623,
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A longitudinal section of a rib of the great Python, showmg its medullary
cavity, the density of its parietes, and the cancellous structure of the articnlar
proximal end. Presented by Prof. Owen, F.R.S.

A longitudinal section of another rib of the same Python, taken in the oppo-
site direction. Presented by Prof. Owen, F.E.S.

Two posterior abdominal vertebrie of a Python, characterized by the inferior
ridge of the centrum and its bifid terminal tuberele. Purchased.

An anterior caudal vertebra of a Python, in which the pleurapophysis or ver-
tebral rib is bifurcate and anchylosed to the centrum. Prrehased.

Two of the bifurcate ribs of the anterior candal vertebra of a Python, which
have retained their moveable articulation with their respective diapophyses.
Purchased.

. A more posterior caudal vertebra of a Python, in which the plenrapophyses are

anchylosed, short and straight, and the bifurcation is limited to their extre-
mities. Purchased.

2. A more posterior candal vertebra of a Python, in which the anchylosed pleur-

apophyses are simple and extend outwards and backwards, like long trans-

VEISE Processes. Puvchased.

Two middle caudal vertebrze of the Python, in which the simple pleurapo-
physes are confluent with the extremities of the diapophyses, and form with
them long deflected transverse processes. Two diverging hypapophyses are
developed from the under part of the centrum. Purchased.

4. Two caudal vertebrie from neaver the extremity of the tail, where the trans-

verse processes are shorter, and the two hypapophyses are parallel or conver-
gent at their extremities. Purchased.

5. The skeleton of a small specimen of Python (Pylhon tigris). G7 vertebra

have hypapophyses descending from the anterior part of the body; 101 bear
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moveable ribs, but no hypapophyses ; and of the 70 caudal vertebre, 62 have
hypapophyses in pairs. Mus. South.

626. The neural arches of the occipital, parietal, and frontal vertebre of a large
Python.

From the back part of the cranium a longitudinal vertical section has been removed, to
show the thickness and density of the walls of that cavity, and the mode in which the oeei-
pital arch is wedged into the posterior expanded part of the parietal one, analogous to that in
which the neural archies of the trunk are interlocked together. The long and slender colu-
melliform stapes is preserved in this specimen.  The numbers on the bones indicate their
names according to Table 1. of Synoxyms.

The exoecipitals meet above the foramen magnwm. The paroccipital is an exogenous
process.  The petrosal is quite excluded from the cranial cavity, the otoeranial plates of the
::xnc:‘.ip‘ila], a'l'm]:ilmuul{l and Sllpem{mip'ltﬂ bones uniliazg ||:.' a triradiate suture, Ossification
extends from the frontal into the newrapophysial walls of the proseneephalic eavity, and is
continued from below inwards and upwards so as again to join the upper plate of the frontal,
forming a septum at the fore part of the cranial cavity, like an ossified falx, and completely
surrounding the part throngh which the rhinencephalon is continued. The unusual strength
of the cranial parictes, and the tile-like imbrication of one thick and dense bone over another,
relate to the requisite provision of unusual resistanee against the numerous causes of injury to
which a ereature doomed to crawl along the surface of the earth is hiable from falling bodies,
blows, and the hl‘a'l.'}' tread of Iargl: qllal.lrupl!d.li.

Presented by Prof. Owen, P R.S.

627. The tympanie, pterygoid and transverse bones of the same Python.

Presented by Prof. Owen, FR.5.

625. The disarticulated bones of the skull of the Tiger Boa (Python figris). They
are numbered according to Table L. of Synoxyus.

In studying the osteology of the head of the Python, as the type of the Ophidian Order,
by the aid of the following description, the student should compare the disarticulated skull
with that of the large skeleton, No. 602.

The basioceipital (1) is subdepressed, broadest anteriorly, subhexagonal ; smooth and eon-
cave at the middle above, with a rmlgh sutural tract on each side : and a ||}'pﬂpup|:|}'.~iizi below,
produced into a recurved point.  The hinder facet of the basioccipital is convex, forming the
lower half of the occipital condyle : the two lateral borders are defined by a produced angle :
the front facet forms a straight transverse sutural surface for the basisphenoid. The articular
tubercle is supported on a short peduncular prolongation, on each side of the base of which
there is a small sharp process.  The basioccipital unites above and laterally with the exoeei-
pitals and alisphenoids, and in front with the basisphenoid, upon which it rests obliquely, and
it supports the medulla oblongata on its upper smooth surface.
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The exoccipitals (2, 2) are very irregular subtriangular bones ; each is produced backwards
into a peduncular process supporting a moiety of the upper half of the occipital condyle: at
the outer side of the base of the pedunele is an obtuse process, forming the upper part of the
ridge continued upon the basioccipital. The outer and fore part of the exoccipital expands
into the irregular base of the triangle, is perforated by a slit for the eighth pair of nerves,
articulates below with the basioceipital, is excavated in front to lodge the petrosal cartilage
where it articulates with the alisphencid, and unites above with the superoceipital. The
superoccipital (3) is of a subrhomboidal form, sends a spine from its upper and hinder surface,
expands laterally into oblong processes, is notched anteriorly and sends down two thin plates
from its under surface, bounding on the mesial side the surface for the eerebellum, and by
the outer side forming the inner and upper parts of the acoustic cavities. The superocci-
pital articulates below with the exoccipitals and alisphenoids, and in front with the parietal,
by which it is overlapped in its whole extent. The occipital vertebra is as if it were sheathed
in the expanded posterior outlet of the parietal one, the centrum resting on the oblique sur-
face of that in front, and the anterior base of the neural spine entering a cavity in and being
overlapped by that of the preceding nenral spine : the analogy of this kind of * embeitement *
of the occipital in the parietal vertebra with the firm interlocking of the ordinary vertebrse
of the trunk is very intercsting : the end gained seems to be, chiefly, an extra protection of the
epencephalon—the most important segment to life of all the primary divisions of the cerebro-
spinal axis, The thickness of its immediately protecting walls (formed by the basi-, ex- and
super-oceipitals) is equal to that of the same vertebral elements in the human skull, but they
are moreover composed of very firm and dense tissue throughout, having no diploé : the
epencephalon also derives a further and equally thick bony covering from the basisphenoid
and the parietals, the latter being overlapped by the mastoids, which form a third covering
to the cerebellum.

The basisphenoid (2) and presphenoid (s) form a single bone, and the chief keel of the
cranial superstructure. The posterior articular surface looks obliguely upwards and back-
waris, and supports that of the vertebral centrum behind, as the posterior ball of the ordi-
nary vertebrse supports the oblique cup of the succeeding vertebre : here, however, all motion
is abrogated between the two vertchrae, and the co-adapted surfaces are rough and sutural.
The basisphenoid presents a smooth cerebral channel above for the mescneephalon, in front
of which a deep depression (sella) sinks abruptly into the expanded part of the bone, and
there bifurcates, each fork forming a short eul-de-sac in the substance of the bone. The
transverse processes from the under and lateral surfaces are well-marked, strong, but short,
much thicker in the Python than in the Boa: a sharp ridge is produced from the middle of
the under surface of the basisphenoid : the under surface of the presphencidal prolongation
is smooth and convex.

The alisphenoids (s) form the anterior half of the fenestra ovalis, which is completed by the
exoceipitals ; and in their two large perforations for the posterior divisions of the fifth pair of
nerves, as well as in their relative size and position, the nlispl:cnn'::ls agree with thosze of the
Frog. Each alisphencid is a thick suboval piece, with a tubercular process on its under and
lateral part : it rests upon the basisphenoid and basioccipital, supports the posterior part of the

g
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parietal and a portion of the mastoid (s), and unites anteriorly with the descending lateral plate
of the parietal bone.

The parietal (7} is a large and long, symmetrical roof-shaped bone, with a median longitu-
dinal crest along its wpper surface, where the two originally distinct moieties have coalesced.
It is narrowest posteriorly, where it overlaps the superoccipital, and is itself overlapped by
the mastoid : it is convex at its middle part on each side the sagittal spine, and is continned
downwards and inwards, to rest immediately upon the basisphencid. This part of the parietal
seems to be formed by an extension of ossification along a membranous space, like that which
permanently remains so in the Frog, between the alisphenoid and orbitosphenoid : the mes-
encephalon and the chief part of the cerebral lobes are protected by this unusually developed
spine of the mesencephalic vertebra. The optie foramina are conjugational ones, between the
amterior border of the lateral plate of the parietal and the posterior border of the correspond-
ing plate of the frontal.

The frontals (1) rest by descending lateral plates, representing connate orbitosphenoids,
upon the attenuated, pointed prolongation of the basisphenoid : the upper surface of each
frontal is flat, subquadrate, broader than long in the Boa, and the reverse in the Python,
where the roof of the orbit is continued outwards by a detached superorbital bone : there is
a distinet, oval, articular surface near the anterior median angle of each frontal to which
the prefrontal is attached : the angle itself is slightly produced to form the articular process
for the nasal bones. The smooth orbitosphenoid plate of the frontal joins the outer margin
of the upper surface of the frontal at an acute angle ; the inner side of each frontal is deeply
excavated for the prolongation of the cerebral lobes, and the cavity is converted into a canal
by a median vertical plate of bone at the inner and anterior end of the frontal. The frontals
jnin the parietals and postfrontals behind, and, by the anchylosed orbital plates, the pre-
ﬁi]hi‘ﬂﬂid below, the pn:fmnl:a'[s and nasals before, and the Supﬂﬂ-ﬂ}ilﬂlﬂ at their lateral mar-
gins.  The orbitosphenoids have their bases extended mwards, and meet below the prosence-
phalon and above the presphenoid, as the neurapophyses of the atlas meet each other above
the centrum.  The anterior third part of such inwardly produced base iz met by a downward
production of the mesial margin of the frontal, forming a septum between the olfactory pro-
longations of the brain, but is not confluent with the frontal bone : the outer portion of the
orbitosphenoids ascends obliquely outwards, and iz confluent with the under part of the
fromtal ; it is smooth externally, and deeply notehed posteriorly for the optie foramen.

The post-frontal (12) is 2 moderately long trihedral bone, articulated by its expanded cra-
nizl end to the frontal and parietal, and bent down to rest upon the outer and fore angle of
the ectopterygzoid. It does not reach that bone in the Boa, nor in poizonous Serpents.  In
both the Boa and Python it receives the anterior sharp angle of the parietal in a noteh.

The natural segment which terminates the cranium anteriorly, and iz formed by the
vomerine, prefrontal and nasal bones, is very distinet in the Ophidians.

The vomer (12) is divided, as in Salamandroid Fishes and Batrachians, but is edentulous :
each half is a long, narrow plate, smooth and convex below, concave above, with the inner
margin slightly raised : pointed anteriorly, and with two processes and an intervening notch
ahove the base of the pointed end. The prefrontals (11) are connate with the lachrymals (ra).
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The two bones which intervene between the vomerine and nasal bones are the turbinals .
they are bent longitudinally outwards in the form of a semicylinder about the termination of
the olfactory nerves.

The spine of the nasal vertebra is divided symmetrically as in the Frog, forming the nasal
bones (15) : they are elongated, bent plates, with the shorter upper part arching outwards
and downwards, completing the olfactory canal above, and with a longer median plate forming
a vertical wall, applied closely to its fellow, except in front, where the nasal process of the
premaxillary is received in the interspace of the nasals.

The acoustic capsule remains in great part cartilaginous : there is no detached centre of
ossification in it : to whatever extent this capsule is ossified, it is by a continuous extension
from the alisphencid. The selerotic capsule of the eye is chiefly fibrous, with a thin inner
layer of cartilage ; the olfactory capsule is in a great measure ossified, as above described.

Mazxillary areh.—The palatine (20) or first piece of this arch is a strong, oblong bone,
having the inner side of its obtuse anterior end applied to the sides of the prefrontals and
turbinals, and, near its pnslrzr'mr enil, sn:m]:'ng a short, thick process upwarfls and inwards for
lignmentous attachment to the lachrymal, and a second similar process outwards as the point
of suspension of the maxillary bone : between these processes the palatine is perforated, amd
behind them it terminates in a point. The chief part of the maxillary bone (1) is continued
forwards from its point of suspension, inereasing in depth, and terminating obtusely: a
shorter process is also, as usual, continned backwards, and terminates in a point.  The peint
of suspension of the maxillary forms a short, narrow, palatine process: the dental branch of
the supramaxillary nerve penetrates the upper and fore part of this process, and its chief
division escapes by a foramen on the outer and fore part of the maxillary. A space occupied
by elastie ligament infervenes between the maxillary and the premaxillary (x2), which is single
and symmetrical, and firmly wedged into the nasal interspace : the anterior expanded part of
this small triangular bone supports two teeth, Thus the bony maxillary arch is interrupted
by two lignmentous intervals at the sides of the premaxillary key-bone, in functional relation
to the peculiar independent movements of the maxillary and palatine bones required by ser-
pents during the act of engulfing their uwsually large prey.

Two bones extend backwards as appendages to the maxillary arch ; one is the ¢ pterygoid *
{‘H} from the p.ﬁlatine, the other the Ecl.npl:r.'l'}fgﬂiﬂ {ﬂ) irom the m:l.'dillmj'. The |:|:E!I'}'Eﬂ'i.[|
i3 continued from the posterior extremity of the palatine to abut against the end of the tym-
panie pedicle : the under part of the anterior half of the pterygoid is beset with teeth.

The ectopterygoid (25) overlaps the posterior end of the maxillary, and is articulated by its
posterior obliquely cut end to the outer surface of the middle expanded part of the pterygoid.

Mandibwlar arch.—The tj'mpauic hone (m] 15 a strong, trihedral IJI‘.'I{I]I.E}E, articulated 31:..' an
oblique upper surface to the end of the mastoid, and expanded transversely below to form the
antero-posteriorly convex, transversely concave, condyle for the lower jaw. This consists
chiefly of an articular and a dentary, with a small coronoid and splenial piece.

The articular piece ends obtusely, immediately behind the condyle: it is a little contracted
in front of it, and gradually expands to its middle part, sends wp two short processes, then
suddenly contracts and terminates in a point wedged into the posterior and outer noteh of the
dentary picce. The articular is deeply grooved above, and produced into a ridge below. The

g2
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coronoid is a short compressed plate; the splenial is a longer, slender plate, applied to the
inner side of the articular and dentary, and closing the groove on the inner side of the latter.
The outer side of the dentary offers a single perforation near its anterior end, which is united

to that of the opposite ramus by elastic ligament.
Purehased.

629. The skeleton of a large constricting Serpent from Africa (Python regius, Dum.;
Boa regia, Shaw*), which measured 15 feet 6 inches in length.

It had the subcandal scutes single, as in the American Boas, but it agrees with the Pythons
of India in its osteological characters. It presents, for example, as in the skeleton of Python
tigris (No. 602), the distinet superorbital bones, with the narrower frontals of which they
appear to be dismemberments ; it has also the longer and narrower nasals, the broader ecto-
pterygoids, the twisted tympanies, and the lower development of the internal wall of the
mandibular coronoid eoncavity. The prefronto-lachrymals differ from those in the Python
tigris, as well as from those in the Bog, in the absence of the antorbital tuberele.

In this skeleton there are 348 vertebrae : of which 74 anterior vertebrae have hypapophyses,
and all these, save the atlas and axis, have ribs ; 207 vertebrze bear articulated ribs, but have

no hypapophysis; and, of the 67 candal, 56 have double hypapophyses.
Purchased.

630. The skeleton of the Boa constrictor.

It measures 8 feet 4 inches in length, and, after the atlas and dentata, has 243 vertebra
with moveable ribs, 60 of the anterior of which have hypapophyses, which in the rest subside
to a low ridge and tubercle ; there are 60 candal vertebree, of which 44 vertebre have the
hypapophyses for the most part in pairs.

The skull differs from that of the Python in the superior breadth of the frontal bones, in
the absence of superorbital bones, in the greater breadth of the nasals as compared with their
length, in the more slender and eylindrieal form of the ectopterygoids, in the more simple and
less twisted form of the tmpm:ics, and 1 the Iargtr and ]IEghE:' internal border of the coronoud
concavity of the mandible. The first caudal vertebra is indicated by a disproportionate short-
ening of the rib, and by a short process from the middle of the outer surface of the rib. This
process is longer and nearer to the head in the next rib; and in the third vertebra the rib
seems to bifurcate from its beginning, and has become anchylozed to the diapophysis : beyond
the cighth candal the outer process l!i.‘ialil‘_l{"ﬁrﬁ_l, but the rib continues nllth}.‘lﬁaﬂd, and TEprE-
sents a long, transverse, deflected process to within three or four vertebree of the end of the
tail : the zygosphene and zygantrom interlocking with the ordinary zygapophyses are con-
tinued to the same extent. The hypapophyses are short, and begin to bifurcate at about

e ———— i T i

* * Serpens Pythicus, Africanus, prodigiosus, ab indigenis divino honore eultus.”’—Seba, Thesaurus
Rerum Natural. tom. i. tab. 62. fig. 1. In Python Sede the subcaudal seutes are generally all divided
into two : by accidental variety some entire onez may be mixed with the others.—D. & B. 404.
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the fifteenth candal vertebra. The last imperforate obtuse bone of the tail is ohviously a

coaleseence of three vertebrae,
Purchased.

The skeleton of a non-venomous and apparently constricting Serpent.

It differs from the true Boas in the absence of the superorbital bones. Hypapophyses
are developed in 69 anterior vertebrae ; they are not present in 157 of the vertebree bearing
ribs: of the remaining 53 caudal vertebre the eleven anterior ones do not develope hypapo-
physes ; they are present in pairs in most of the rest.

Presenled by Sir Everard Howe, Barl., F.R.8

. A superior maxillary bone of a large constricting Serpent ; showing its charac-

teristic elongated form, and the row of numerous, fixed, imperforate teeth
which chiefly distinguish the non-venomons from the venomous Serpents.

Huntericn.

Genus Nafrie.

The skeleton of the common harmless Snake (Cofuber natrie, Linn. ;. Neatria
Jusea, Cuv.). Hypapophyses exist upon all the vertebrae, of which there are
170 abdominal and 40 candal in the present skeleton. Hunterian.

The skeleton of the common harmless Snake (Nafriz fusca).

The number of vertebrae with articulated ribs iz 172 : all of these have inferior gpines.
The number of caudal vertebree is 52, and the hypapophyses are bifurcate beyvond the

seventh.
Mz, Sowth

The skeleton of the King Snake or Harlequin Snake (Coluber Histrio).

It belongs to the harmless or Colubrine division of the Order. There are 305 vertebra, of
which 58 anterior ones have hypapophyses, and 157, without hypapophyses, support move-

able ribs : of the remainder, or caudal vertebrae, 90 have hypapophyses.
Purchased

The skeleton of a non-venomonus Colubrine Snake.

The frontals are longer than they are broad, but there are no superorbital bones. Both
internal and external plates of the coronoid fossa are nearly equally developed. The ribs are
strong, and shorter than wsual. The length is 6 feet 3 inches: 46 anterior vertebra bear
hypapophyses, and, with the exception of the atlas and axis, moveable ribs: 155 bear move-
able ribs, but no hypapophyses ; and of the 97 caudal, 90 have hypapophyses.

Presented by George Bennett, Esq., F.L.S.
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637. Two abdominal vertebrse of a Coluber (Coluber elaphus).

They are characterized by the great extent to which the part of the diapophysis that under-
props the zygapophysis is produced beyond the articnlar surface : the lower end of the diapo-
physis is less produced : the hypapophysis, beyond the anterior fourth part of the vertebral
column, is reduced to a straight ridge, extending along the middle of the under surface of the
centrum, and is not produced posteriorly : a groove separates the ridge on each side from the
diapophysis and the posterior ball of the centrum. Both the cup and ball and the articular
part of the diapophysis are relatively smaller than in the Naje; the neural spine is lower in
proportion to its antero-posterior extent.

Presented by Prof. Owen, F.R.S.

Genus Deivodon.

633, The skeleton of the rough Tree-Snake (Deivodon scaber).

Its length is 18 inches ; the number of vertebrae 256 ; of which 190 support moveable ribs,
which are unusually slender. Hypapophyses are developed from thirty-two anterior verte-
hrae ; these are directed bhackwards in the first ten vertebree, and incline forwards in the last
ten, where they are unusually long, and tipped with a coat of hard dentine ; in the recent
suake they perforate the @sophagus and serve as teeth. The jaws appear to be edentulous,
but are roughened by anchylosed, minute rudiments of teeth. This modification of the dental
system, with the singular development of the cervical hypapophyses, relates to the nature of
the food of the Deirodon : it lives in trecs, and feeds habitually upon the cggs of small birds -
the minutely roughened jaws assist in the introduction of the egg into the mouth, and its
transference entire into the gullet : had teeth been developed of the ordinary size and shape,
and in the jaws, the egg would have been broken, and much of its contents lost, but this does
not happen until it meets, in the progress of deglutition, with the anteriorly directed cesopha-
geal teeth ; these saw through the shell, the egg is erushed by the contraction of the wso-
phagus and surrounding muscles, and its contents transferred entire to the stomach.

Presented by Dr. Andrew Swith, F.L.S.

Genus Erya.

6:39. Two abdominal vertebrae of an African species of £y,

In these the diapophysis does not extend beyond the articular surface of the anterior zyg-
apophysis, but is exclusively devoted to forming a low, subcouvex, artienlar tuberele, which
has a longitudinal depression anteriorly ; the posterior margin of the neurapophysis forms an
angle above the zygantrum, which angle, though slight, is more marked than in any of the
foregoing Ophidians ; the hinder end of the hypapophysial ridge is slightly produced ; the
zygapophyses are less extended outwards than in the Pythons.

Presented by Thomas Keale, Esy.
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Genus Crofalus.

G640. The skeleton of the Rattlesnake (Crofalus horridus).

It measures 4 feet 4 inches in length, and includes 194 vertebree, of which 168 support
moveable ribz: the number of tail-vertebree is 25, but the anchylosed terminal ones which
support the rattle are wanting in this skeleton. All the abdominal vertebree have hypapo-
physes, equalling in length the neural spines, and a short process extends outwards above the
artieular surface of the diapophysis and below that of the anterior zygapophysis. The hyp-
apophysis of the basioccipital is single, and appears to terminate the strong ridge developed
from the under part of the basisphenoid: the maxillary bones are short, subeubical, deeply
excavated externally, and supporting one long, curved, perforated poison-fang which is
anchylosed to the bone : behind this are several loose rudiments of suceessional fangs. The
external ridge of the coronoid depression of the under jaw is almost obsolete, the process for
the implantation of the temporal museles being formed exclusively by the internal ridge.

Mus. Sowth.

641. The skull of a Rattlesnake (Crofalus durissus), which shows well the typical
characters of that part of the skeleton of a poisonous snake.

These characters consist chiefly in the modification of form and attachments of the supe-
rior maxillary bone, which is moveably articulated to the palatine, ectopterygoid and lachry-
mal bones; but chiefly supported by the latter, which presents the form of a short, strong,
three-sided pedicle, extending from the anterior external angle of the frontal to the anterior
and upper part of the maxillary. The articular surface of the maxillary is slightly concave,
of an oval shape : the surface articulating with the ectopterygoid on the posterior and upper
part of the maxillary is smaller and convex. The maxillary bone is pushed forward and
rotated upon the lachrymal joint by the advance of the ectopterygoids, which are associated
with the movements of the tympanic pedicle of the lower jaw by means of the true pterygoid
bones. The premaxillary bone is edentulous. A single, long, perforated poison-fang is anchy-
losed to the right maxillary, and two similar fangs to the left maxillary, in the present speci-
men. The palatine bones have four or five, and the pterygoids from eight to ten, small, im-
perforate, pointed and recurved teeth. The frontal bones are broader than they are long :
there are no superorbitals. A strong ridge iz developed from the under surface of the basi-
E;plmoid, and a I'}"E amd SIT-DIEE recurved spine from that of the |Ja:iiu¢l:ipil.a|; these Eive in-
sertion to the powerful ‘longicolli® muscles, by which the downward stroke of the head is
performed in the infliction of the wound by the poison-fangs.

Presented by Prof. Owen, F.R.5.

642. A chamn of vertebra of the Rattlesnake (Crofalus korridus), wanting the ribs.

The hypapophysis, which is developed from the anterior vertebra only in most Serpents,
is here present on all the abdominal vertebree. A short process extends downwards and for-
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wards from the under part of each diapophysis, and a smaller process or tubercle projects
from the under part of each anterior zygapophysis. The other characters of the vertebre
conform to those in serpents generally.

Hunlerian.

643. Two anterior and two posterior abdominal vertebre of a Rattlesnake (Crofe-
lns horridus).

These show the long |1}'|Ja|:n|:!1:.‘sis, which is hollow, as is shown in the fractured speci-
men: but a single vertebra of the Crofalus might be distinguished from an anterior trunk-
vertebra of a Boe or Python by the following characters: the diapophysis developes a small,
circumseribed, artionlar tuberele from its upper ﬂ:rn'l-'r:ﬂt}', and a short process from its under
part, extending downwards and forwards below the level of the centrum ; the anterior zyg-
apophysis seems to be supported by a similar process from the upper end of the diapophysis,
the point of which projects a little beyond the end of the zygapophysis; the zygapophyses
are less produced outwards ; the zygantra are more distinet excavations.

Huaterian.

Genus Naja.

641, A considerable proportion of the separate bones of the skeleton of a Hooded
snake (Naja tripudians).

The hypapophysis is continued, though of small size, from the posterior part of the lower
ridge of the vertebra throughout the abdominal region, as in the Viper. A minute process is
continned forwards from the under part of the diapophysis, the upper part of which is im-
|:|1'|:'5£l.":l ]l:;' a small |1"LL H11I'.£'r1ur|:.'.

In the portion of the skull preserved may be noticed the absence of the superorbital bones,
the broad aml sloping superoceipital region mpara‘tﬂ] h_-.'aslmng arched transverse ridgt'
from the temporal fossa, and the two hypapophyzes from the basioceipital, between which
the single hypapophysis of the basisphenoid is situated.

Presented by Fredevie D. Beanetl, bsg., F.L.S.

f45. Four abdominal vertebrze and a pair of ribs of a Hooded Snake (Naja fripe-

ilictins).

The diapophysis presents the same well-marked tubercle upon its upper part, as in the
Rattlesnake, but its lower emd is much less produced ; the bone underpropping the zygapo-
physis projects proportionally further beyond the articular surface : the neural spine is much
lower, and beyond the anterior third of the trunk the hypapophysis subsides into a ridge,
with its point produced backwards beneath the articular ball of the centrum ; the zygantra

are distinct cavities.
Presented by Prof. Owen, F.R.S.
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Genus Fipera.

G46. The skeleton of the Viper (Fipera derus, Linn.).

It measures twenty inches in length, and has 187 vertebree, of which 154 support moveable
ribs, from all of which the hypapophysis is developed, though of smaller size in the posterior
than in the anterior half of the trunk. The number of caudal vertebrwe, or those with anchy-
losed ribs, bifurcate in the anterior ones, is 33 : the hypapophyses begin to bifurcate in the
last three abdominal vertebree, the forks separating into distinet processes in the candal
vertebrie,

Mus. South.

Genus Hydrus (Water Snakes).

647. Ten abdominal vertebree of a Sea-serpent (flydrus bicolor).

The height of the neural spine (ns) is greater in proportion to its antero-posterior extent
than in any of the foregoing Ophidians. The diapophysis sends a point outwards a little be-
yond the articular surface of the anterior zygapophysis ; a very small hypapophysis projects
below the articular ball of the centrum, and a low ridge is continued forwards from it; the
posterior border of the neurapophysis forms no angle, but is moderately convex, as in all the
foregoing Ophidians, excepting the Eryx. ;

Presented by Prof. Owen, F.R.S.

(48. Ten posterior abdominal vertebrz of a Sea-serpent (Hydrus bicolor).
Presented by Prof. Owen, F.R.S.

649. The poison-fangs of a Sea-serpent (Hydrus bicolor). These are the original
specimens described in the ¢ Philosophical Transactions,” 1818, by Thomas
Smith, Esq., m a Memoir on the Poison-Fangs of Serpents.

Presented by the duthor.

Species indeler.

650. The skin and skull of a large poisonous Serpent from New Holland : a bristle
is passed through the poison-canal of the left fang. Three successional fangs
may be seen in different stages of growth behind the principal ones, which
have become anchylosed to their jaw. Hunlerian.

T
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fi51. The skull and anterior vertebrae of a poisonous Serpent (Naja), which had been
deprived of its poison-fangs. This appears to have been effected by cutting
away the fangs, together with that part of the short maxillary bone which
contained their matrices. This was one of the specimens exhibited by the
Jugglers or Snake-charmers in India. Presented by Dr. Wallich, F.R.S.

(i52. The lower jaw and pterygoid bones of a Serpent.

Neither the outer nor the inner plates of the coroncid fossa are developed into a coronoid
process. Each mandible consists of an articular, dentary and splenial piece, the latter divided
into two, opposite the junetion of the two former pieces.

HHunterian.

Genus Augris (Slow-worms).

i53. The skeleton of the Slow-worm (Aagwis fragilis).

It is fifteen inches in length and includes 111 vertebree, of which 61 support free ribs, which
commence apparenily at the fourth vertebra from the head. The transverse processes of the
candal vertebrae are formed by short anchylosed pleurapophyses, which are bifurcate in the
second and third of those vertebree ; in a few others they are notched and grooved at their
extremities and are much thicker than the succeeding ones, in which they are simple, short,
and extend directly outwards. The hypapophyses, instead of remaining distinet as in the true
(dphidia, unite at their extremities and complete a heemal arch.

Mus. South.

Genus dmphishena.

634, The skeleton of the white Amphisbena (Awphisbena alba).

It includes 134 vertebrae, and some are wanting from the end of the tail: 114 vertebrae,
after the atlas and axis, support moveable ribs, which are very short in the last ; hypapophyses
are developed singly from the five anterior vertebrae, and in pairs from the last abdominal ver-
tebra, and from the candal vertebra where thq.' coalesee at their lIliEES to form a neural arch.
The chief characteristic of the vertebree of the Amphisbeeng is the absence of the neural spine :
the neurapophyses meet and coalesee at an angular ridge on the three or four first vertebree
and in the eaudal vertebree, but form a low smooth arch above in the intervening ones: the
premaxillary is single, and the upper jaw is fixed : the tympanic is short, compared with that
of true Serpents, and extends almost horizontally forwards, in a line with the lower jaw which
it supports. ‘The smooth satureless eraninm supports an occipital and sagittal crest.

Purehased.
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The osteclogy of the t:,-Pieul Ophidian reptiloa differs from that of the Batrachians, in the more
elongated ribs ; in the distinct basi- and super-occipitals ; in the superoccipital forming part of the car-
chamber ; in the basioceipital combining with the exoceipital to form a single articular condyle for the
atlas ; in the ossification of the membranous space between the elongated parietals and the sphenoid ;
in the constant coalescence of the parietals with one another ; in the constant confluence of the orbito-
sphenoids with the frontals, and in the meeting of the orbitosphenoids below the prosencephalon, upon
the upper surface of the presphenoid ; in the presence of distinct postfrontals, and the attachment
thereto of the ectopterygoids, whereby they form an anterior point of suspension of the lower jaw,
through the medium of the pterygoid and tympanie bones; in the connation of the prefrontals and
lachrymals. The trunk may be very long and consist of numerous vertebrae, and all trace of locomotive
extremities may be wanting in the Bafrachia, e. g. in the Cacilice, as in the typical Ophidia.

Order LACERTILIA.
Family Seincoidea.
Genus Cyelodus.

655, The vertebrae of the trunk, with the bones of the extremities, of the black Scink
of Australia (Cyelodus niger).

The inferior spine or hypapophysis of the atlas is triangular ; its base supports laterally the
neural arch of the atlas, and posteriorly the proper centrum of the atlas or *odontoid process,”
whilst anteriorly it forms the lower third of the cup for the occipital condyle ; its apex is pro-
longed downwards into a broad compressed spine. The base of the neural arch forms anteriorly
the sides of the articular cup, nlu], ahove t]'Lis, the neural mnal, the sides of which are notched
anteriorly : each neurapophysis sends off posteriorly two short processes, the lower one being
the diapophysis, the upper one the zygapophysis ; the apex of the arch forms a low ridge.

The axis is a much larger, especially a deeper, vertebra, the neural spine being as long as
the hemal one: the sutures which exist in the Monitors between the centrum and odontoid
process, and between this and the spine sent down from that proeess, are obliterated in the
Cyelodus, as in the Tyuene; but the limits of the odontoid are indicated by the fissure be-
tween its hypapophysis and that sent down from the body of the axis in the Cyclodus. The
fore part of the odontoid forms, as in the other scaled reptiles, the back part of the ecup for
the occipital condyle : a rudimental diapophysis projects from the side of the odontoid, The
neural arch of the axis sends off a larger diapophysis and a posterior zygapophysis on each
gide, and terminates above in the strong and long compressed spine.  The neural and haemal
spines of the third cervical are as long as, but less broad from before backwards than, those
of the axis; the centrum presents anteriorly a cup answering in form to the ball of the axis,
and terminates in a similar ball posteriorly. The diapophyses are longer than those of the
preceding, or even than those of the suceeeding vertebrae: the prezygapophyses are fully
dem'ell}pefl and look upwnrds., ithe pust,z}lgnpup]]y&es look downwards : both extend outwards

T3
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anid form the four rounded angles of the platform sustaining the neural spine. The haemal
spine is a much-developed © hypapophysis.'

Neither the first, the second, nor the third vertebra sapport pleurapophyses. The fourth
differs from the third in having a somewhat smaller hypapophysis ; but more markedly in the
shorter and thicker diapophyses, which support short, broad pleurapophyses, with expanded
and compressed extremities. The pleurapophyses of the fifth and sixth vertebree have a
similar form, with a slightly increased length : the expanded end of the sixth is more pro-
Iil.l.l:!l:[l Ilﬂ“'.l'l.'WﬂI'f].‘i.

In the seventh vertebra the answerable lower angle of the pleurapophysis is much elongated,
and forms its continuation : the upper angle is reduced to a representative of the tubercle
of the rib. The tubercle almost disappears in the eighth vertebra, whose pleurapophyses
become simple, long, slender, with a sigmoid curve, but yet have no communication with
sternal ribs or sternum.  The proximal ends of all the plenrapophyses have four equidistant,
sharp, longitudinal ridges ; those of the ninth vertebra are joined by short and slender semi-
ossified hmemapophyses to the outer angles of a broad rhomboid sternum. Both plenr- and
hwem-apophyses of the tenth to the thirteenth vertebrs progressively increase in length ; the
haemapophyses of the last two of these vertebree joining together before they unite with the
posterior angle of the sternum, the united parts representing a xiphoid prolongation of that
bone. The hemapophyzes of the fourteenth and some succeeding vertebrse complete the
haemal arch by uniting together, without the intervention of a heemal spine or sternal bone.

Hunterian.
656, The skull of the black Scink (Cyelodus niger).

The frontal and parietal bones arve thick and expanded ; the parietal is bifurcated behind,
and artiealated with the mastoids and paroccipitals. The postfrontals are separated from
the malars by the squamosals, which extend between the malars and the mastoids to form the
strong lateral bony arch resting anteriorly upon the malar and the maxillary, and posteriorly
on the parietal and tympanic. Concomitantly with this strong osseous roof of the cranium,
there is a singular arrest of development of bone in the fibro-membranous neurapophysial
walls of the cranium ; two lateral processes extend downwards into these walls from the
parietal and forwards from the exoccipitals ; but the sole trace of alisphenoids is seen in the
columnar bones, called * columellz " by Cuvier, which extend from the interspaces of the
processes above mentioned, to rest upon the upper groove of the pterygoids. The orbito-
sphenoids are represented by still more slender bony styles, which circumscribe the ountlets
for the optie nerves and form the anterior boundary of the prosencephalic division of the
craninm,. The Im:lquv.'mal bones are 'lnrgu and divided on each gide, az in most Lizards. The
premaxillaries are confluent, and their nasal process separates the external nostrils from each
other. There are ten teeth or alveolar depressions in the premaxillary, which are minute and
pointed : the maxillary teeth are large and with hemispheric crowns, whence the name of the
cenus.  Each ptervgoid presents a rough surface towards the palate, but does not support
teeth. There is a small ossicle between the pterygoid processes of the sphencid and the true

pterygoid bones.  The eolumelliform stapes is extremely long and slender.
Hunterian.
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637. The vertebra of the trunk and part of those of the tail of a small species of
Cyclodus (Cyclodus scincoides ; Lacerta scincoides, Shaw).

The pleurapophyses appear to commence at the fourth vertebra, and, with those of the
fifth and sixth vertebrae, are short, broad and flat ; the latter expanding at their free extre-
mities. The ribs of the seventh and eighth vertebree are long and slender, but false or
floating ; those of the ninth vertebra are articulated to & sternum by slender semiossified
hamapophyses. The costal arches of the four suceeeding vertebrme are similarly complete,
and articulated with the sternum or its xiphoid appendage ; the heemapophyses of the four-
teenth vertebra unite with each other, but not with the sternum. After the thirty-second
vertebra the ribs rapidly decreaze in size to the saerum ; this consists, as usual in Lizards, of
two vertebree characterized by short, thick, anchylosed ribs, which are confluent with each
other at their free extremities.  The eentrums of the two sacral vertebroe have eoalesced, but
the hinder one presents a ball to the first caudal vertebra. Each centrum presents two vas-
cular perforations on its under surface, and the articular ball is in the state of an epiphysis in
most. The axis and three fu“uwiug vertebre have ]I}'Ilﬂ.].‘bﬂpl!}'.‘jﬂﬂ. The neural ﬁ]lines ST
subside to mere ridges. The clavicles are broad, and perforated at their lower half. The
episternum has the form of a cross: the broad arch formed by the anchylosed scapula and
coracoid presents two deep anterior notches, and a small, transverse perforation. The ilium,
ischium and pubis have coalesced on each side. The caudal hemapophyses commence at

the inferior interspace of the third and fourth vertebrae.
Huiterian.

655. The skull of a small Scincoid Lizard of Australia (Cyclodies scincoides).

The anterior teeth are small and obtusely conical ; the hinder ones have hemispherical
crowns. The dermal ossifications which form the seutes upon the integument of the body
are connate with the upper surface of the parietals and froutals, and render that surface irre-

gular and rugged.
Munterian.

659. The facial part of the skull and the lower jaw of a larger species of Australian
Scink (Cyclodus gigas).

The vomerine bones are much longer than in the preceding specimen: the palatines are
completely separated, and abut against the back part of the alveolar process of the maxillary
and the ectopterygoids. The right ramus of the lower jaw is divided into three parts, to
show the mode of union of the dentary, coronoid, and splenial pieces, and that of the coro-

noid, articular, angular, and surangular.
Hunterian.

660, One ramus of the lower jaw of the Cyelodus gigas, partially disarticulated ; the
dentary, angular and splenial pieces being separated from the articular and
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coronoid piece. The numbers indicate the names of the bones according to
the Table of Syxoxyus. Hunterian.

G61. A superior maxillary bone and one ramus of the lower jaw of the Cyelodus.
This and the specimens Nos. 656 and 650, show extremes of modification in
the form of the teeth, with the same mode of attachment and development
of those parts.

Family Geclofice.
Genus Riynehocephalus.

662. The five first vertebre of the trunk of a Lacertian (Réynchocephalus).

The atlas consists chiefly of the hypapophysis and neurapophyses; the former is in the
form of a transverse arched bar, concave upwards, with the anterior border cut obliquely to
receive the under part of the occipital condyle ; the posterior horder is convex vertically, and
adapted to the transverse trochlear groove in the fore part of the odonteid process ; the neur-
apophyses have a small articular surface at the fore part of their base for the oceipital eon-
dyle, and a second at their inner and back part for their proper centrum, the odentoid process.
They are expanded superiorly, develope a small posterior zygapophysis, exterior towhich
is a tubercle : and tl'u_':,r come in contaet, but do not coalesee, above the neural ennal.

The odontoid process has coaleseed with the body of the axis, which it equals in height and
exceeds in breadth : it is convex from side to side, concave vertically at its lower half, hu’iﬁy
as it were, a channel seooped out from sidé to side : this kind of joint will allow of great extent
and freedom of motion of the atlas with the head from side to side ; whilst the vertical move-
ments would be restricted. The neurapophyses of the axis have coaleseed with the centrum
below, and with each other above, where they develope a strong ridge or spine, which is most
produced in the antero-posterior direction.  An autogenous hypapophysis is wedged into the
inferior interspace between the centrum of the axis and the third vertebra. The centrum and
nearapophyses of the third vertebira have coalesced : a short diapophysis projects from the line
of mnton.  ‘The anterior and Fnstﬂinr E.Fgﬂllullllj‘ﬁl'& form the nngles of the broad baze of the
neural 5|:|im:'. thiz Hp‘hu: 15 of moderate |1}115[|:|, thick and trihedral. There is a small wedme.
shaped hypapophysis beneath the interspace of the third and fourth vertebree. The fourth
vertebra has a short pleurapophysis on each side, with a bifurcate proximal end articulated by
# broad tuberele to the diapophysis and by a slender neck and head to a rudimental parapo-
physis, but this is very feebly marked off from the diapophysis. In the fifth vertebra the
parapophysis and diapophysis form together an oblique ridge, chiefly extended vertically, and
to which the expanded head of the pleurapophysis articulates by a single surface. There is a
wedge-shaped hypapophysis at the interspace of the fourth and fifth vertebrae: both ante-
rior and posterior surfaces of the centrum are excavated hy a deep conical cavity.

Presented by Prof. Owen, F.R.S.
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663. The skull of the same Lacertian (Rhynchocephalus).

The occipital condyle is unusually elongated transversely, and presents the form of a cres-
centic, eonvex bar, bent wpwards. The basisphencid sends down two short processes to abut
against the pterygoids. The parietal bone is perforated by a small median fontanelle close to
the sagittal suture : its upper surface presents two strong curved and approximated temporal
crests, divided by a median, angular, longitudinal furrow : the crests are continued outwards
upon the posterior bifurcated part of the parietal to be continuwous with that forming the
upper border of the mastoid : the frontal is divided by a median suture. The posterior frontal
supports a strong, obtuse ridge ftlhn'tllg the back part of the frame of the orbit, and unites
below with the malar and behind with the mastoid. The premaxillary bones are divided by
a median suture, and their dentigerons border projects below the level of that of the maxiliary
bones. The vomer is likewise divided by a median suture. The polatal apertures of the
nostrils are bounded behind by the vomer and palatal plate of the maxillary : this plate is of
unusual breadih, as compared with the Lizards generally, and presents the unusnal peculiarity
of a dentigerous ridge parallel with the posterior half of the alveolar border. It is situated
close to the inner side of this border, leaving only space sufficient for the reception of the teeth
of the under jaw. The teeth are completely confluent with the summits of the proper and
accessory alveolar ridges. The palatine bones are united together along the anterior halves.
The rami of the lower jnw are not mmll}'huiml at the 5:,.'m|:|h:,'5i_li. The alveolar border iz ser-
rated by a single row of anchylosed teeth. The coronoid piece is triangular, nses mto a
point, and presents a smaooth articular surface on its inner side, adapted to the anterior lateral
projection of the pterygoid.

Preseated by Prof. Owen, FLE.8.
Fami]:.' Chevineeleonie.

Genus Chamaleo.
664. The skeleton of a Chameleon (Chamelco vulgaris).

The teeth are short, and so confluent with the jaws that these appear to have simply a
serrated margin. The external nostrilz are divided, as in all Lizards, by the premaxillary
bone, which sends a nasal process upwards and backwards to join the nasal bones. There i<
a vacuity in the bony walls of the upper surface of the skull, between the median bar so
formed and the prefrontals : a long, compressed, serrated crest arches upwards and backwards
from the superoceipital and parietal bones, and joins the processes of bone continued from the
mastoids. The vertebree are 64 in number, of which 16 support moveable ribs, commencing
at the fourth. The first two pairs of ribs are free or floating ; the pair attached to the sixth
vertebra is first articulated to the sternum by semiossified cartilages ; the three suceeeding
pairs also join the sternum. In the following pairs the long and slender cartilages meet at an
acute angle directed forwards, and unite together at their extremities. There are two verte-
brae without ribs, or * lumbar vertebrae ": in the three following the ribs are short, thick, and
anchylosed to the vertebrae ; they give attachment to the iliac bones and form a sacrum.  The
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tail is long and prehensile, but all the vertebrae are not preserved in this skeleton. The sca-
pular arch consists of long, slender, rib-like scapule overlapping the first pair of ribs, and
of broad, semiossified coracoids which articulate with a rhomboidal semiozsified manubrinm
sterni. The pelvie arch is completed by two pubie bones anteriorly, which are distinet from
the two more slender ischia. The bones of the extremities are long and slender: the digits
are E?;Plhcia“f arr:u]guﬂ for Em_r.llillg; three internal ones are Dppnb‘l,'d to two external in the
fore-foot, and three external are opposed to two internal digits in the hind-foot.

Puyehaszed.

6ii5. The skeleton of the bifurcate or two-horned Chameleon (Chaisaleo bifurcatus).

The name is derived from the two long and strong eompressed and rough processes of
bone, continued forwards, slightly diverging, from the anterior part of the skull, formed by
the prefrontal, nasal and maxillary bones. The number of vertebrse which support moveable
ribs is 15. Two vertebrse without ribs represent the lumbar series, and the three following
combine to support the pelvie arch, and in that respect may be regarded as saeral. The
spinons processes are remarkable for their length and strength in this species. The zygapo-
physes are also continued upwards and outwards like transverse processes; the true diapo-
physes are short and simple eonvex tubereles, ag in other Lizards, and exclusively support
the ribs.

Presented by Dr. Leack, F.L.S.
Family Jyuanie.

Genus Jyuana.

666, The skeleton of an Iguana (fyrana tubercelala).

The teeth are anchylosed to the inner side of the outer wall or rampart of an open alveolar
groove ; their crowns are expanded, eompressed, pointed, with finely serrated margins. There
are 25 teeth in the upper jaw, and the ]engﬂ'l of this range 15 1 nch g-t'hs. T'\“Ellt-:r"-ﬂnla' VEr-
tebrae support free ribs, which commence at the fifth, The first four pairs are simple and
floating, progressively increasing in length. The pleurapophyses of the ninth vertebra are
first joined to the sternwm by slender semiossified heemapophyses. The three succeeding pairs
are similarly joined to the sternum.  The next three pairs are united by a common cartilage to
the end of the expanded part of the sternum: the remaining pairs of ribs are again free or
floating, and progressively diminish to the twenty-fourth vertebra. The pleurapophyses of
the twenty-fifth and twenty-sixth vertebra are much thickened and anchylosed : the extremity
of the twenty-fifth is grooved or notehed ; these two vertebrae support the pelvic arch and
form the sacrum. The anchylosed pleurapophyses in the anterior caudal vertebrae are simple,
straight, depressed, and represent long transverse processes, but they progressively diminish
in length and disappear at the forty-sixth vertebra, The hemapophyses begin to be developed
at the second caudal vertebra ; they coalesce at the extremities and form a hsemal spine, but
they remain free from the centrum, and are articulated both to the vertebra to which they



145

properly belong and to the succeeding vertebra. The spinous processes are strong, com-
pressed, very gradually inerease in length to the base of the tail, and after the cighth caundal
vertebra begin as gradually to diminish, and finally disappesr at the forty-first candal vertebra.
In most of the caundal vertebrae there may be observed a transverse line, as if the anterior
third part of the centrum had remained in the state of an epiphysis: it is at this line that
the vertebra breaks when a portion of the tail is voluntarily detached, The epiphysial carti-
lage becomes the nidus or centre of development of the cartilaginous or fibro-cartilaginous
axis of the reproduced tail. To the ordinary scapular arch, consisting of scapula and coracoid,
there are here added clavicles and a long T-shaped episternum.

Hunterian.

667. The skeleton of an Iguana.

The fontanelle or foramen in the middle of the coronal suture is well shown in this speci-
men,  There are lelit_'l.'—uil:lvl} teeth in each upper jaw, and the |ﬂ1gt|l of this range is 1.
inch, Twenty vertebrie, beginning at the fifth cervical, bear moveable ribs, the fifth to the
eleventh of which are articulated to the sternum. There are 2 sacral vertebrse and 68 caudal
vertebrae,

Presented by Samuwel Stutchbury, Esq.

It was by their comparison with this skeleton, that the nature of the fossil teeth,
which had been found by Dr. Mantell in the Wealden strata of Sussex, and to which
Mr. Conybeare afterwards suggested the application of the name of Jywanodon, was
determined. Dr. Mantell, in his original communieation to the Royal Society on the
subject, writes :—* Among the specimens lately collected, some, however, were so
perfect, that T resolved to avail myself of the obliging offer of Mr. Clift (to whose
kindness and liberality I hold myself particularly indebted) to assist me in comparing
the fossil teeth with those of the recent Lacerta in the Museum of the Royal College of
Surgeons. The result of this examination proved highly satisfactory, for in an Tguana
which Mr. Stutchbury had prepared to present to the College, we discovered teeth
possessing the form and strueture of the fossil specimens.”—Philosophieal Transac-
tions, 1825, p. 180. It is due, however, to Cuvier to state, that he had previously
suggested to Dr. Mantell that the fossil teeth from the Wealden which afterwards
hore the name of lynanodon probably belonged to a herbivorous reptile.

665. An abdominal vertebra of an Iguana.

The eentrum has the same general form as in the Farawws; but its under surface has a
|ﬂ'ngit.u{]illﬂ depression on each side. The articular (liapﬂph:.ﬁsis 15 smaller, the neural spine
higher ; but the chief distinction is seen in the presence of two small accessory zygapophyses

Li]
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at the fore part of the base of the spine, on an eminence, answering to the zygosphene in
Serpents, and two depressions at the back part of its base, or zygantra, for receiving the
ACCLEEOCY 3'1.rgnpu|}h:;$|!5 of the fﬂlhm‘ing vertebree.  The vertebree of the Igumm thus P‘resﬁnt
what has been regarded as the character of those of Serpents, and the difference is one of
degm rather than of pmn.ﬂiur structure ; the z:.‘g(mplmnal surfaces are r-elaﬁrcl"l.r 5mal]er, and
the zygantra are less deep. The much smaller proportions of the tubereular diapophyses for
the ribs is another character by which the vertebra of the Ignana may be distinguished from
that of the Serpent.  The depressions on the under part and sides of the body of the verte-
brae in the Iguana which give rise to the three low ridges diverging from the posterior ball,
one to the cup and one to each diapophysis, is another feature of resemblance to the vertebrae
of Serpents which is present in the vertebrse of the Iguana and not in those of the Varanus.

Presented by Prof. Owen, F.R.S.

669. The six anterior vertebrae of an Iguana (Jywana fuberenlata).

The autogenons hypapophysis of the atlas is broad, like a wedge with the base divided into
four parts, the apex fnrmiug n ﬁl].l'lrEl 1m1gitu1]inﬂ.] rl{]gt |deuetll backwards : the anterior,
upper or basal facet forms the lower part of the cup for the occipital condyle; the posterior
facet joins the proper centrum of the atlas or odontoid process: the two lateral facets support
the nenrapophyses of the atlas : the lower half of the neurapophyses forms anteriorly the sides
of the cup for the condyle, and posteriorly each sends out a short diapophysis which supports
n earli]nginmm teberele or rudimental |:a.ra}1-upll:|.'ﬁiﬁ. Above this, each 11-e||rnpﬂ|ﬂ|:,r-.5is arches
over the neural eanal in the form of a broad and thin plate which meets its fellow without
coaleseing or developing a neural spine, but sends out from its hack part a zvgapophysis sur-
rounded by a tubercle. The odontoid process resembles the hypapophysis of the atlas in
shape, except that its apex forms a slender spine instead of a ridge, and its base rises higher,
to form the back part of the eup for the occipital condyle. The proper body of the axis has
coalesced with the neural areh ; it developes on each side of its fore part a broad, short diapo-
physis, overlapped by that of the atlas; its hypapophysis is a triangular epiphysis wedged into
the under part of the interspace between the axis and third vertebra. The under part of the
axis is sharply keeled : the neural arch sends off two prezygapophyses looking upwards, and
two postzygapophyses looking downwards, and forms above a long and strong sharp spinous
ridge, continued forwards over the atlas and backwardds over the third cervical vertebra. The
4lia'[m'||-|::|.'5i'.t; of this vertebra support a minute ﬂﬂﬂ“ﬂ-giﬂﬂuﬁ- tubercle, and a ril.]-g'l: 15 contimued
backwards from each, which bounds the mucm"ltj.' on the under and lateral part of the cen-
trum divided by the median earina. The hypapophysis has the same shape, independence,
and relative position as that of the axis. Besides the ordinary zygapophyses, there are two
smaller and SUPETIOr Ones developed from the ﬁlrl'.'—pﬂﬁ of the base of the neural gpine, whieh
is comparatively slender and trihedral : the postzygapophyses have a nearly vertical facet upon
their inner sides, lodged, as in the axis, in an exeavation beneath the back part of the base
of the neural spine.

The fourth cervieal resembles the third, but its hypapophysis is smaller. In the fifth cer-
vical it is further diminished, though still distinet, and wedged into the lower angle between
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this and the next vertebra.  There is a distinet cartilaginous tubercle attached to the lower
part of the diupﬂph}‘sis, and ash'i.ﬁting this now Fu]urgml process to support a i:l{m:,.' pln;-ln'a]m-
physis: this is subcompressed, slightly bent, and tapering to an obtuse apex. The diapo-
physis is still larger in the sixth vertebra, though not more prominent, the increase being
chiefly vertical : beneath it there is a larger autogenous hard eartilaginous tubercle—a rudi-
mental parapophysis.  The b is here twice the length of the preceding one, and articulates
with both Lli:].puphj‘sis and pﬂra!mph_\'ﬂ_li, without any intervening \'at:uiul]_r for artery or nervie.

Presented by Prof. Owen, F.R.S.

670. The skull of a small fyrana: 1t shows the characteristic expanded and notched
crowns of the maxillary teeth and the single row of simple conical denticles

on each pterygoid bone. Hunlerian.

671. The frontal, nasal, premaxillary, maxillary, lachrymal, malar, postfrontal and
mandibular bones of a large Iguanoid Lizard.

The posterior margin of the frontal is notehed by the fronto-parietal fontanelle : both lachry-
mal and postfrontal are subdivided into two picees ; the lachrymal foramen iz between the two
pieces, being here formed like a © conjugational foramen.'  The upper portion of the lachry-
mal is called anterior frontal by Cuvier; but it ean represent only the facial part of that bone,
for it sends down no neurapophysial plate to join the vomer or palatines, forms no part of the
lateral walls of the rhinencephalic eavity, nor any part of the foramen for the transmission of

the olfactory nerves.
Hunterian.

672. The lower jaw of an Iguana.

This shows the pleurodont type of dentition, the teeth being placed in a common alveolar
depression without any internal wall. The cavities on the inner side of the base of the anchy-
losed teeth are the effects of the pressure from the germs of the successional teeth developed

from the vascular membrane which supplies the place of the internal wall.
Hunlerian.

Genus Hraco.

(73. The skeleton of the small flying Lizard (Draco voluns).

There is merely the rudiment of a spine or ridge from the superoceipital ; an arched trans-
verse ridge separates the oceipital from the parietal region of the skull. The postfrontal,
mastoid and paroccipital project successively from their respective cranial segments, and
well manifest their character as the transverse processes of these. There are 20 vertebra
supporting moveable ribs, which commence apparently at the fifth. Those of the eighth

v 2
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vertebra join the sternum, as do those of the ninth and tenth: the plenrapophyses of the
eleventh vertebra suddenly acquire extreme length ; those of the five following vertebree are
also long and slender; they extend outwards and backwards, and support the parachute
formed by the broad lateral fold of the abdominal integuments. The pleurapophyses of the
seventeenth vertebra become suddenly shorter, and these elements progressively diminish to
the sacrum : this consists of two vertebree, modified as in other Lizards. There are about
50 candal vertebree.

Prrehased.

Genus Gramineatophore.

674. The anterior vertehrae of the trunk, with the scapular arches of a Lizard

(Grammatophora barbata, Kaup).

The atlas consists of four parts, a hypapophysis, a centrum, and two neurapophyses: a
long compressed hwemal spine is developed downwards and backwards from the autogenous
hypapophysis. The right newrapophysis is removed to show the proper centrum of the atlas
ar odontoid Process : it 18 here restricted to an artieulation with the ]1_:.'|m|m||h}rsi$ of the
atlas, and to the formation of a similar long recurved process: a smaller hypapophysis is
wedged into the inferior interspace of the axis and third vertebra, between the third and
fourth and between the fourth and fifth vertebraz: the plenrapophyses begin to be developed
at the fifth vertebra, and are attached by a compressed, expanded, simple head to a broad
diapophysis : they are simple, slender styles, progressively elongating to the ninth pair, which
is the first to be provided with hamapophyses articulated to the sternum. The ribs of the
tenth and eleventh vertebrae are similarly and separately joined to the sternum : the heemapo-
physes of the twelfth and thirteenth vertebra: unite with each other before joining the poste-
rior angle of the sternum.

The seapula and coracoid have coalesced, but traces of the original suture remain : there
is a large semiossified suprascapula : the coracoid is deeply notehed anteriorly and perforated.
The eclavicles are long, slender, and slightly bent. The episternum is anchor-shaped, with a
hroad and thin stem. The stermum has three perforations near its posterior margin.

Presented by Prof. Owenr, F.R.S.

675. The hyoid apparatus, with the dried tongue and trachea of the Grammatophora

Herpberles,

The basihyal is prolonged into a slender pointed uwrohyal. The ceratohyals are articulated
with the pesterior angles of the basihyal ; are short and directed forwards : to their extremi-
ties are attached the long and corved epihyals: the similarly-shaped but stronger thyrohyals
articulate with both the basi- and cerato-hyals : the rings of the trachea are slender and
complete.

LPresented by Prof. Owen, F.R.S.
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Genus fsfiwrus.

676. The eleven anterior vertebree of the trunk, with the scapulo-coracoid arch of
the deep-tailed Lizard (fstivrus amboinensis).

The atlas resembles that of the Grammatophora, but its hypapophysis is less produced and
pointed below : the true centrum or odontoid has coalesced with that of the axis. The hyp-
apophyses of the four following vertebrae are compressed and produced both forwards and
backwards. They are independent elements, and are articulated to the interspace between
their own vertebree and the one in advance. The pleurapophyses commence at the fifth ver-
tebra in the form of short, slightly-curved styles: they progressively increase in length to
the ninth vertebra, where they are united by heemapophyses to the sternum.  The tenth and
eleventh vertebree have their ribs similarly and independently united with the sternum. The
sternum is imperforate. The clavicles are broader than in the Grammatophora, and have a
sharp posterior margin. The episternum presents a rhomboidal dilatation anteriorly : the
seapula and coracoid have coalesced : the coracoid presents the usual deep anterior noteh and
foramen. The scapula has two large and deep anterior notches, the upper one converted into
a long oval foramen by a continuation of the semiossified supraseapula te the extremity of the

long process dividing the two notches.
Hunteriean.

677. Four caudal vertebre of the Fsfivrus amboinensis.

These show the devalnpmﬂﬁl of the neural spiuuu into Ic-llg and slender rib-like pieces,  The
hemapophyses are produced into comparatively short spines : they are firmly articulated to
the interspaces between their own vertebra and the one behind. Short and straight an-
chylosed pleurapophyses represent the transverse processes in this region of the tail.

Hunterian.
Family Varanide.
Genus Farans.

675. The skeleton of the large Monitor ( Faranus siloficus).

The number of vertebre between the skull and sacrum is 29, in the sacrum 2, in the tail
80, =111. Baoth the hypapophysis and the centrum (odontoid) of the atlas send down
spinous processes, which continue to be developed from the under part of the centrum in the
seven succeeding vertebrae. The pleurapophyses begin to be developed from the sixth cer-
vical vertebra: they are very short, and are appended to a short, thick, bilobed, transverse
process, which appears to combine both parapophysis and diapophysis. They rapidly increase
in length, and in the tenth vertehra are joined by the medivm of semiossified heemapophyses
to the sternum : this is, also, the case with the eleventh and twelfth ribs: in the following
vertebra: the heemapophyses are reduced to short appendages attached to the end of the pleur-
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apophyses.  After the eighteenth pair the ribs suddenly shorten, and end at the twenty-eighth
vertehra as I]IP:.' ]J{‘gml at the sixth, as short, Hirﬂig]lt app:':m].u;:ﬂs to the {Iiapoph}'aes: the
twenty-ninth vertebra has no ossified ribs, and is a lumbar vertebra,  All the plenrapophyees
have simple expanded articular extremities. The suprascapula is a broad semiossified plate :
the scupuln 15 short and broad, and appears Lo have coaleseed with the coracotd.,  This bone
15 much f?t'mmli‘d,, and has two deep notches anteriorly, and a perforation near the humeral
articulation, The ossified sternum is a long narrow piece of bone ; the semiossified part is a
broad rhomboidal |:|lnlr.. The innermost toe of the fore-foot has two phalnllg-uﬁ, the seeond
three phalanges, the third has four, the fourth five, and the outer one has three phalanges.
The elongated iliac bone abuts against the transverse processes of the two sacral vertebree, the
first on the right side and the second on the left side being applied on a plane higher than the
opposite processes: that of the first eaudal vertebra also abuts against the iliom on the left
side. The ilinm sends off a tuberosity in front of the sacro-iliae syndesmosis, and it joins the
pubis and ischinm by a broad suture. The trochanter arises from the inner and back part
of the proximal end of the shaft of the femur. There are two ossified patelle in the tendon
of the great extensor of the leg.  Both tibia and fibula articulate below with the upper sur-
face of the transversely extended bone, representing the astragalus and ealeaneum coalesced.
The phalanges of the hind toes are arranged in the same numerical order as in the fore-foot,
T £ i e

The second candal vertebra presents a pair of hypapophyses near its hinder end, indicating
the attachment of a heemal arch,  This arch is preserved in the succeeding vertebree, articu-
lated to similar hypapophyses.

In the skull the basioecipital sends down a pair of short, large, obtuse hypapophyzes : those
of the basisphenoid are larger and abut against the ptervgoids: these bones are applied to the
hack part of the tympanic, and the slender * columella® restz upon the middle of their upper
ﬁll]’ﬂl[!ﬁ!.

The parictal is perforated near its anterior border. The postfrontal has a descending post-
orbital process. The prefrontal supports an antorbital dermal bone: the small perforated
lachrymal is a distinct bone.  The nasal and premaxillary are hoth single or undivided bones.
The premaxillary snpports eight small conical teeth : each maxillary has nine teeth progress-
ively increasing in size and obtuseness to the penultimate one: the left dentary has ten
teeth ; the right has twelve teeth, resembling those above.

Purchased.

(79. An abdominal vertebra of a Monitor Lizard (Paranws variegatus).

The eentram is subdepressed, trinngular, the posterior articular ball forming the rounded
apex : the position of this and of the anterior cup is extremely oblique. The diapophysis is
a gimple convex tubercle between the articular cup of the centrum and the anterior zygapo-
physis.  The articular surface of the latter is directed wpwards and inwards, that of the
posterior zygapophysis downwards and outwards: the neural spine has considerable antero-
posterior extent, but is low and truncate.  The fore part of its base is a simple ridge, and the

back part is without articular depressions. ’
Hunterian.
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G30. A portion of the upper jaw of a Farawrrs, showing the long, compressed, pointed,
trenchant and recurved crowns of the anchylosed teeth. Hunterian.

i81. The lower jaw of a Monitor (Faranus varicgatus), showing the characters of
the pleurodont type of dentition ; the adhesion, namely, of the teeth by their
basis to an alveolar wall. The numbers on the bones mdieate their names

according to the Table of Synoxyus. Hunterian.

Order CROCODILIA.

(Genus Gavialis.

652. The skull of the Gavial, or more properly ‘ Gahrial * (Gevialis gangetices).

The charaeters of this genus of Crorodilia are manifested not only by the long and slender
snout, but by the even line of the alveoli, and by the smaller, more numerous and equal-sized
teeth, the crowns of which are slightly compressed from before backwards, and present a sharp
external and internal ridge : the first and third teeth are the largest in the upper jaw, the
first and fourth in the lower jaw. DBoth these teeth are received into notehes in the border
of the other jaw, and are visible when the mouth is shut. The temporal apertures, bounded
by the united mastoids and postfrontals externally, are relatively larger than in the Croco-
diles or Alligators: the nasal bones terminate before they have attained half the length of
the upper jaw, and the external nostril is entirely surrounded by the premaxillary bones,
which are longer than nzgual, and terminate in a point posteriorly. There is no trace of vomer
upon the palate ; each pterygoid expands into a large oval bulla at its external and anterior
part ; the |]].'II!II!‘ of the |m5u,~riur nasal apertur{e 15 horizontal,

More than half the length of the lower jaw is formed by the symphysis.  The alveoli in
the premaxillary are 5—3, in the maxillary 24—24, in the dentary 25—25.

Heunleriean.

653, The atlas and axis of the Gavial (Gavialis gangeticns).

The hypapophysis, which represents the body of the atlas, is subguadrate, with the angles
truncated : the neurapophyses articulate with the two upper angles, and the pleurapophyses
with the two lower ones: the pleurapophyses are long, slender, and with a single proximal arei-
culation answering to the head of the rib. The anterior surface of the hypapophysis is obliguely
excavated to form the lower half of the eup for the oecipital condyle : the back part articulates
with the true centrum of the atlas (odontoid). The neurapophyses, which complete with the
hypapophysis and the end of the centrum the articular eavity for the oceipital condvle, are
distinct above as well as below. The neural spine is not retained in this specimen, but is an
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independent depressed plate, the atlas econsisting of seven permanently distinet parts or ele-
ments in all Crocodilians. The true centrum of the atlas articulates with the whole of the
fore part of the centrum and with the bases of the two neurapophyses of the axis, and deve-
lopes on each side two transverse processes, to which the bifurcate head of each pleurapo-
physis of the axis articulates. The neurapophyses have coalesced above, and develope a ridge
or spine from the whole of their antero-posterior extent. Two zygapophyses, with the arti-
cular surfaces turned upwards, articulate with the neurapophyses of the atlas. The two
posterior zygapophyses of the axis look obliquely downwards and outwards : two short hyp-
apophyses project from the under part of the body of the axis.

This and the following specimens, fo No. 701 inclusive,
were presented by Prof. Owen, F.R.S.

534, The sixth cervical vertebra of a Gavial (Gavialis gangeticus).

The confluence of the neurapophyses with each other and the neural spine above, and the
non-development of a distinct hypapophysis, reduce the number of permanently separate
elements to four,—the eentrum, newral arch, and plearapophyses. The latter are principally
developed, as in other Crocodilia, in the antero-posterior direction : the head articulates by
suture to the parapophysis, the tubercle by a smaller plane surface with the diapophysis,
which is here developed from the base of the neurapophysis : the centrum developes a single
hypapophysis, which is here an exogenous process, not, as in most Lacertians, an autogenous
clement.

i85, An anterior dorsal vertebra of the Gavial (Gavialis gangeticus).

The centrum is still charactenized by the hypapophysis : the pleurapophyses are elongated,
slender and curved : the articulation of the head is transferred to a notch upon the largely-
developed diapophysis, the tuberele still artienlating to the extremity of that process. There
is no parapophysis.

636, A lumbar vertebra of the Gavial (Gavialis gangetices).

It is characterized, as in other Crocodilia, by the absence of the hypapophysis, by the
anchylosis of the plenrapophyses, and by the detached hemapophyses.

(57, The two sacral vertebrze of the Gavial (Gavialis gangeficus).

These show the continuous sutural attachment of the head of the short and thick pleur-
apophyses, one of which is detached from the posterior vertebra. The sutural surface is
divided into two parts, the lower one joining a prominent part of the side of the eentrum,
answering to the parapophysis, and the upper one to an expansion of the base of the neur-
apophysis, which represents the diapophysis. The coadapted surfaces of the centrum are
flat ; the opposite surfaces are concave in each.



688

639

690.

691.

693.

696.

153

An anterior caudal vertebra of the Gavial (Gavialis gangeticus).

By the coalescence of the neurapophyses with each other and the neural spine, and of the
hemapophyses in like manner with cach other and the hiemal spine, this vertebra is reduced
to five distinct pieces: the proximal end of the pleurapophyses is expanded and articulated
by suture with the eentrum and base of the neurapophysis.

A posterior caudal vertebra of the Gavial (Gavialis gangeticus).

This is characterized by the absence of the pleurapophyses and by the anchylosis of the
neural arch with the centrum. The hemapophyses continue distinct from the centrum.

The two iliac and the two ischial bones of a Gavial.

The right humerus of a Gavial: its head is transversely compressed : its shaft
bent in two directions, with a deltoid crest developed from its upper and fore
part : the lower end is also transversely extended and divided anteriorly into
two condyles.

2. The right radius of a Gavial : its head is oval: its shaft cylindrical : its lower

end oblong and subcompressed.

The right ulna of a Gavial : it is thicker and longer than the radius: has no
olecranon : it articulates with the outer condyle of the humerus by an oval
facet.

. Two carpal bones of a Gavial : s is the scapholunar, and # is the unciforme.

5. The left humerus in horizontal section, showing the thickness of the compaet

tissue at the middle of the shaft forming the walls of the medullary cavity.
The medullary artery enters above the middle on the inner side of the shaft,
and the canal slopes downwards.

The right femur of a Gavial : its head is compressed from before backwards :
its shaft with a slight double curvature in directions contrary to those of the
humerus : the trochanter is represented by an obtuse pyramidal prominence
from the inner side of the upper fourth of the shaft: the lower end is ex-
tended transversely and divided behind into two condyles.
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The right tibia of a Gavial : its upper head is large and triangular: its lower
end 1s compressed and convex.

The right fibula of a Gavial : this is slender and cylindrical : its head is much
compressed : its lower end enlarged and subtriangular.

Two of the tarsal bones of a Gavial : « is the astragalus and ¢ the calcaneum.
The left femur of the same Gavial, in longitudinal section.

The left tibia of the same Gavial, in longitudinal section.

. The skull of the Gavialis gangeticus, with the dried integuments ; showing the

peculiar valve which defends and closes the external nostril. Number of
alveoli in the premaxillary, 5—5; in the maxillary, 24—24 ; in the dentary,

25—325. Presented by Nathaniel Wallich, M. D., F.R.S.

The skull, wanting the lower jaw, of the Gavialis gangeticws. Number of
alveoli in the premaxillary, 5—35 ; in the maxillary, 24—24. Hunterian.

. The skull of the Gavialis gangeticus.

Presented by Nathaniel Wallich, M.D., F.R.8

5. The skull, with the eranium mutilated and the integuments dried, of a smaller

specimen of the Gaviulis gangeticus. There is a palpebral ossicle at the supe-
rior and anterior border of the orbit. Number of alveoli in the premaxillary,
5—>5; in the maxillary, 23—23; in the dentary, 26—26.

Presented by Sir T. 8. Raffles, P.Z.S.

The skull of a Gavialis gangeticus, of exactly the same size as the preceding
specimen, vertically and longitudinally bisected.

It shows the size and form of the cranial em'ir.:.f, and the Ill‘(‘llllit'l.{"lllf‘:E formed |}:|.' the oto-
cranial plates of the alisphencid, exoccipital and superoccipital bones. These have been par-
tially removed in the right half of the section. In the left half is shown the junction of the
two canals from the tympanic cavity with each other and with the common median eusta-
chian outlet. There is a very feeble rudiment of the expansion of the pterygoid bone in
these small Gavials ; but this may be a character of immaturity, not of specifie distinetion.

Presented by E. Eearest, Exy.
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707. The skull of a small Gavial (Gavialis gangeticus). Number of alveoli in the

premaxillary, 5—5 ; in the maxillary, 24—24; in the lower jaw, 26—26.
Presented by Sir Everard Home, Bart., F.R.S.

708. Five teeth of the Gavial (Gavialis gangeticus), in different stages of growth.

The specimen with the crown and base fully formed presents a deep notch in
the latter, as if a piece had been eleanly eut out ; but which is the effect of the
progressive absorption excited by the pressure of the successional tooth. The
enamelled crown is long, slender, subcompressed, with two strong and sharp
opposite ridges, the intervening tracts being pretty regularly divided by more
fecble longitudinal ridges. It appears from the inseription on this tooth that
it came into Mr. Hunter’s possession in the vear 1784. The largest tooth has
had the crown fractured and the successional tooth has penetrated its cavity.
All the specimens are widely excavated at their base. Hunterian.

709. A stuffed specimen of a young Gavial (Gavialis gangeticus). The number of

alveoli in the premaxillary is 4—4 ; in maxillary, 25—25 ; in dentary, 25—25.

The arrangement of the dermal ossicles forming the dermal skeleton is well shown in this
specimen : in the middle of the flexible integument between the craninm and the series of
dorsal seutes are two large, oval, conieal ossicles in the same transverse line, and a small epi-
dermal seute external to these on each side. The first transverse row of the dorzal series of
seutes consists of two large triangular pieces, the second row of two square pieces, the third
row of two principal square pieces and two small lateral ones ; the fourth and sneceeding series
have two large median and two small lateral pieces on each side: this series of six scutes
begins a little in advance of the setting on of the fore-limbs.

LPresented by Nathaniel Wallick, M. D., F.R.S.

Genus Crocodilus.

. A dried specimen of a young Crocodile (Crocodilus cataphractus).

This is the original specimen deseribed and in part figured by Cuvier in the ‘Ossemens
Fossiles,' p. 58. FL V. ﬁg. 1 & 2, under the name of * Crocodile & nugue cuirpssée.” It was
presented to the College by Sir William Blizard, but without an indication of the locality from
which it had been originally derived, a circumstance which Cuvier regrets. A living speci-
men of this species was exhibited in the Menag&rir: of the Em{ugical Suﬂ:ietj of London in
the year 1834, which was stated to have been brought from Fernando Po, Africa. There is,
however, a very close resemblance, in the elongated slender proportions of the skull and the

x 2
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slightly festooned borders of the jaws, between this species and the Crocodilus Schlegelii from
Borneo. Number of alveoli in the premaxillary, 4—4; in the maxillary, 13—13 ; in the
dentary, 15—15.

Presented by Sir Win. Blizard, F.R.S.

711. The skeleton of a young Sharp-nosed Crocodile (Crocodilus acutns). The
number of alveoli in the premaxillary is 5—5; in the maxillary, 14—14; in
the dentary, 15—15.

The rib of the axis is expanded and sub-bifurcate at its proximal end, but is slightly ad-
vanced in position, and articulates with two transverse processes, a parapophysis and diapo-
physis of the odontoid. The ribs of the five succeeding vertebrae are short and developed
forwards and backwards, overlapping each other. The ribs of the eighth and ninth vertebree
are long, slender and pointed, but do not articulate with the sternum. This character is
presented by the seven sueceeding ribs, the semiossified heemapophyses of which are divided
into two parts. The cartilaginous appendage of the eighth rib joins that of the preceding
one. The ribs of the eighteenth and nineteenth vertebrse are again free or floating.  The
rudiments of the ribs of the twentieth vertebra have not been preserved, but the surface at the
end of the long diapophysis indicates that they existed. The diapophyses of the next four
vertebre seem not to have had pleurapophyses, and represent lumbar vertebrae. There are
two sacral vertebree, characterized like those in the Gavial. Diapophyses are developed from
the fourteen anterior caudal vertebree : the heemapophyses commence at the interspace between
the second and third vertebre.

Mus. Heaviside.

712. The skull of the Sharp-nosed Crocodile (Crocodilus acufus), n three transverse
sections.

One is taken through the prefrontal and lachrymal bones, immediately in front of the
orbits, and shows the junction of the descending or neurapophysial plates of the prefrontals
with the upper vomerine or coalesced portion of the pterygoids. The second transverse
section i3 taken between the thirteenth and fourteenth tooth, through the nasal, maxillary,
vomerine, and palatine bones. It shows the commencement of the posterior respiratory
canals formed by the external lamella of the vomer, which arches ontwards to join the
external ascending plate of the palatines, and which is continued backwards by the vomerine
tubular portions of the pterygoids. In the anterior part of the section the vomerine bones
may be seen extending forwards to join the nasal processes of the maxillaries. The maxillary
and palatine sinuses are exposed by the anterior section: the maxillary sinuses are separated
from the nasal cavities by a thin, vertical, bony plate. They communicate by an oval aper-
ture at their back part with the posterior part of the nasal eavities, A palpebral ossicle is
displayed at the superior and anterior part of the orbit. Number of alveoli in the pre-
maxillary 5—35, in the maxillary 14—14.

Presented by Prof. Owen, F.R.S.
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The skull of the Crocodilus acufus. Number of alveoli in the premaxillary,
4—4 ; 1n the maxillarf, 14—14; in the (lﬂnt.ary, 15—15. Heunterian.

The skull of the Crocodilus acufus. Number of alveoli in the premaxillary,
4—>5; in the maxillary, 14—14 ; in the dentary, 15—15. Henterian.

5. The skull of the Crocodilus acufus. Number of alveoli in the premaxillary,

5—5; in the ma:f.illar:,’, 14—14 ; mn the dcntﬂry, 15—15. Huntorian.

The skull of the Crocodilus acutus, wanting the lower jaw. Number of alveoli
in the premaxillary, 5—>5; in the maxillary, 14—14. Mus. Brif.

The mutilated and distorted skull of a young Nilotic Crocodile (Crocodilus
valgaris).

The extremity of the upper jaw is raised above the plane of the upper surface of the skull,
producing a marked concavity between the orbits and the external nostril. The under jaw is
correspondingly curved, exeept at its extremity. The base of the cranium has been removed,
and both tympanic cavities are laid open ; the size, shape and relative position of the small
petrosal being well shown on the left side. Number of alveoli in the premaxillary, 5—5; in

the maxillary, 14—14 ; in the dentary, 15—15.
Huntericn.

718. The skull of a young Crocodile, apparently of the Nilotic species (Crocodilus

vulgarts).

The palatine suture between the premaxillary and maxillary bones passes obliquely back-
wards a little way at its commeneement and then extends transversely across; but the pre-
maxillary bones are longer than in the second Gangetic species.  There is a small palpebral
ossicle above the anterior angle of the eyelids. Number of alveoli in the premaxillary, 5—5 .

in the maxillary, 13—13.
Hunlerian.

719. The skeleton of the Gangetic Crocodile (Crocodilus biporeatus).

In this skeleton may be noticed the chief osteologieal characters by which the order Cro-
eodilia is distinguished from the order Lacertilia. First, the confluence of the external hony
nostrils into a single median, subcircular foramen : the implantation of the teeth in distinct
sockets: the fixation of the tympanic by heing wedged between the mastoid and squamosal,
a modification which gives the requisite firmness of support to the strong and massive under-
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jaw. The ordinal characters are further manifested in the vertebral column’ of the trunk,
Pleurapophyses commence at the atlas, and in the sueceeding vertebree are articulated to two
points of their respective vertebrae, viz. by a head and tubercle to a dia- and par-apophysis.
From the third to the seventh cervieal the plearapophyses are short and peculiarly developed
in the direction of the axis of the trunk both forwards and backwards, overlapping each other ;
the pleurapophyses of the eighth vertebra are long and slender, extend outwards, and termi-
nate in a point ; those of the ninth vertebra join the sternum by partially ossified heemapo-
physes : the same structure is presented by the six following ribs: in the next four vertebrae
the eartilages join each other, and are united to the sternum through the medium of the car-
tilage of the fifteenth pleurapophysis ; in the twenty-first vertebra the pleurapophyses are re-
duced to small styliform rudiments appended to the extremity of the diapophysis.

From the third to the ninth vertebra inelusive the head of the rib artieulates to the lower
transverse process or parapophysis, and the tuberele to the upper transverse process or dia-
pophysis: in the thirteenth vertebra the head of the rib ascends and articulates to the base of
the diapophysis, the tubercle still adhering to the apex: in the fourteenth vertebra the head
of the pleurapophysis applies itself to a notch in the fore-part of the diapophysis, and in the
twentieth vertebra the head finally disappears. The twenty-firet to the twenty-fourth verte-
brie inclusive show no rudiments of ossified pleurapophyses, but the haemapophysial parts of
the ribs are present as long and slender cartilages in the abdominal parietes.  If we begin to
count the dorsal series of vertebrae from that in which the rib is complete, or consists of both
pleurapophysis and hemapophysis joining the sternum, and inelude in the dorsal series the
succeeding vertebree which have freely articulating pleurapophyses, there are then twelve
“dorsal’ vertebrse. The eight vertebrae anterior to these may be called  cervical,” and the four
posterior to them *lumbar.” The sacral vertebre are two in number, and characterized, as
in the Lizards, by their short and thick plenrapophyses; the sutures uniting which to the
diapophyses are still obvious in this skeleton : the second sacral vertebra differs in the Croco-
dilia from that in the Lacerfilia by presenting a concavity or eup to the first enudal instead
of a ball; the second candal vertebra recovering the ordinary position of the cup and ball,
The hemapophyses are articulated to interspaces of the caudal vertebrae, but chiefly to
the centrum of that to which they properly belong, viz. the anterior one: they are confluent
at their lower extremities, which are produced into a hremal spine. The transverse pro-
cesses, formed by the anchylosed depressed pleurapophyses, are developed from the fourteen
anterior caudal vertebrae. The remainder of this serics bear compressed, high, slender neural
spines, which progressively deerease in length to the end of the tail.

The hyoid arch consists of a broad cartilaginous and partially cssified basihyal, and two
simple, slender, bent, bony ceratohyals.

The seapular arch consists of a simple scapula and ecoracoid, both formed by compressed,
THATTOW, mm,!,t,*mt.cl}' lt;mg Irlat.es of I]HIII’.‘, thickest where t]:tllj are united l.ugethr:r to form the
glenoid eavity for the humerus. The ilium is a very short but thick bone: the inverted arch
formed by the pubes is quite distinet from that formed by the ischia: all the three bones
combine as usual to form an artieular eavity for the femur.

The character of the genus Crocodilus i manifested in this spenimnn by the rl.‘:ﬁ']'llil:ll'l of
the fourth tooth, or canine, of the lower jaw in a notch of the lateral margin of the upper
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jaw, so that it is exposed when the mouth is shut. The specific character is given by the
two unusually developed and distinet bony ridges extended from the anterior parts of the
orbits and converging as tlln}}' advanee forwards.  The number of alveali n the premaxillary

igd4—4; in the mﬂ.:tllllﬂr}",, 14—14 ; m the :lﬂl.l;m‘:,’, 15—15.
Mus. Bril.

720. The skull of the Crocodilus biporcatus.

-
o
—

724.

Ossification has extended over the left temporal fossa, from the mastoid and pestfrontal o
the parietal, covering it with a bony roof like that in the Turtles {Chelone). The outer walls
of the sockets of some of the teeth have been removed in the upper jaw, which exposes the
great depth and curvature of those sockets, and the recess at the inner side of the base of
each, in which was lodged the matrix of the successional teeth., The number of the alveoli
is,—in the premaxillary, 4=—4 ; in the maxillary, 14—14 ; in the dentary, 15—15.

. The skull of the Crocodilus biporcatus.

Bestdes the two ur{'ljnar}r perﬂ:iratiuns of the p\'ﬂll!ﬂkiuﬂ.!‘j" bone rﬂ'i}l\'lllg the two amterior
mandibular teeth, the second and third pairs have also exeited progressive absorption of the
same bones, and have partly perforated them. The number of the alveoli is,—in the pre-
maxillary, 4—4 ; in the maxillary, 14—14 ; in the dentary, 15—15.

Presented by Sir Leerard Home, Barf., F .S

. The skull of the Crocodilus biporcafus. 1t shows the same number of the tecth.

Presented by Dr. Nathaniel Wallich, F.R.S.

3. The skull of the Crocodilus biporcatus. 1t shows the same number of the teeth.

Hunlevian.

The skull of the Crocodilus biporeatus. The constituent bones are numbered

according to the Table of Syxoxyus. The number of alveoli is,—in the pre-

maxillary, 5—5; in the maxillary, 15—15; in the dentary, 14—14.
Presented by Dr. Headerson.

. The skull of Crocodilus biporcatus. The number of alveoli is,—in the premax-

illary, 4—4 ; in the maxillary, 14—14; in the dentary, 15—15.  Huwterian.

. The skull of a Crocodile, which resembles in the proportions of the length and

breadth of the maxillary and premaxillary bones the preceding specimen. The
premaxillo-palatine suture has the same undulating transverse direction, but
bends more forward and nearer the nasal aperture at its middle part; this
however 1s probably only an individual peculiarity. The ecto-pterygoid has the
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same proportional extent behind the last alveolus of the upper jaw. The eye-
lids and opercular flaps of the ear, and the tegumentary valvular nostrils, with
other portions of the integument, are left upon the exterior of the skull. There
are no palpebral ossicles. The number of alveoli is,—in the premaxillary,
5—>5; in the maxillary, 14—14; in the dentary, 15—15. Mus. Brit.

727. The skull, wanting the lower jaw, of the Crecodilus biporeatus. The back part
of the skull is broken away, and a portion of the descending process of the
hasioceipital has been removed by the saw, to show the common descending
canal of the median system of eustachian tubes, and one of the lateral eusta-
chian canals, with the sinus of communication between the lateral and the
basioceipital branch of the median canal ®*. The number of alveoli is,—in
the premaxillary, 4—4; in the maxillary, 14—14.

Presented by Prof. Owen, F.R.S.

725. A mutilated cranium of the Crocodilus biporcatus, in vertical and longitudinal
section. The small petrosal may be noticed at the bottom of the T-shaped
suture, uniting the alisphenoid with the ex- and super-oceipitals. The common
canal of the median system of eustachian tubes is laid open to its bifurcation
into the basioccipital and basisphenoidal branches, and the subdivision of each
of these into a pair of canals diverging laterally to the tympanic cavities is
shown. The tympanic cavity is exposed in the left half of the section by the
removal of the basi- and ex-occipitals. The number of alveoli is,—in the pre-
maxillary, 4—4 ; in the maxillary, 14—14.  Preseated by Prof. Owen, F.R.S.

729. The six pieces of which the composite ramus of the lower jaw of a Crocodile is
composed. Fach is indicated by its characteristic number, and has also its
name marked on it. Presented by Prof. Owen, F.R.S.

730. The right ramus of the mandible of the Crocodilus biporcatus, in four transverse
sections, showing the mode in which the pieces are articulated together and
their texture.

* This specimen is figured in Pl. 41. fig. 7 of the donor’s * Memoir on the Communications between
the Cavity of the Tympanum and the Palate in the Crocodilia,” Phil. Trans. 1850, p. 521.
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The anterior section is across the dentary piece at the extremity of the splenial.  The
second section is across both dentary and splenial, at the extremity of the angular picce.  The
third section crosses the dentary, the splenial, the angular, and the anterior extremity of the
surangular picce, and shows the wide cavity surrounded by these pieces: each piece bears
its characteristic number, according to the Table of Synonyms,

Presented dlj-' Prof. Owen, FIS.

731. The centrum and neurapophyses of the atlas of a Crocodile. The neural spine
is wanting.

The eentrum is wedge-shaped, with the base downwards and the anterior surface excavated
to form the lower half of the cup for the condyle of the occiput : the posterior surface is
nearly flat, with the lateral margins expanded and bent forwards to give attachment to the
pleurapophyses : each neurapophysis presents an articular surface at the fore part of its base
for the occipital condyle, and at the back part for the odontoid epiphysis of the axis: the
odontoid process projects into the space between these parts of the neurapophyses and the
centrum.  Above these parts the neurapophyses circumscribe the neural canal; they meet
and articulate with each other, but do not coalesce above. Each developes a small zygapo-
physis posteriorly, the articular surface of which looks dewnwards.

Hunterian.

732. A second cervical vertebra of a Crocodile, with the central part of the body of
the atlas, forming the ‘odontoid process’ of anthropotomy, attached by syn-
chondrosis to the fore part of the body.

The upper part of the odontoid presents a broad subcircular neural surface between two
neurapophysial surfaces, each of which forms two oppositely sloping facets; the anterior
one for the neurapophysis of the atlas, the posterior one for that of the axis: these surfaces
are divided by a noteh from a lower diapophysial protuberance of the odontoid, which sup-
ports the pleurapophysis of the second vertebra. The proper body of the second vertebra
has an inferior tubercle. The neural arch has two small anterior zygapophyses, looking wp-

wards and outwards ; two larger posterior ones, with an opposite aspect ; and a compressed
confluent neural spine.
Hunterian.

733. The third cervical vertebra of the same Crocodile. Hunterian.

734. The sixth eervical vertebra of a Crocodile.

The centrum pregents an anterior concavity and a posterior convexity, as in most of the
other vertebrag : it has two oblong parapophyses laterally, and a short and strong hypapo-
physis developed from the anterior half of its under part. The neurapophyses are perma-
nently articulated by sutural surfaces to the centrum, but coalesce aliove with each other and

1§
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with the nearal spine.  They each develope a moderately long and slender diapophysis, two
prezygapophyses, looking obliquely inwards and upwards, and two postzygapophyses with
opposite aspects. The spine is long, trihedral, with a rongh surface at the fore- and back-
part of its base, for the attachment of clastic ligaments. The pleurapoplivees are bifurcate,

short, and developed chiefly in the anterior and posterior directions.
Hunterian.

i35, A posterior dorsal vertebra of a Crocodile.

The centrum is characterized by the absence of processes; the neural arch by the great
length of the diapophyses, which are notched at the end and present two surfaces, one for
the head, the other for the tuberele of the rib, which is here characterized by its length, slen-
derness, and its articulation at its thickened distal end with a semi-ossified haemapophysis.

Hunterian.
736, A lumbar vertebra of a Crocodile.

The centrum is broader in proportion to its length than in the dorsal. The diapophyses
have no articular surfaces for ribs. The zygapophyses are more nearly horizontal than in

the dorzal and eervical series.
Hunferian.

737. A vertical longitudinal section of a lumbar vertebra of a Crocodile.

It shows the compact bone upon the upper and under surface, and forming the anterior

eoncavity of the eentrum.
Hunterian.

738, Six pairs of the haemapophyses from the abdominal walls of a Crocodile.

From their long and slender form they have obtained the name of abdominal ribs ; each is

divided into twa parts, hei.n.E ossified from two distinet centres,
Hunterian.

739. The anterior sacral vertebra of a Crocodile.
The short and thick pleurapophyses are trihedral, expanded obliquely, truncate, and irre-
gularly notehed at their extremitios : llir_':,' artienlate with both the eentrum and neurapo-
physis by a broad sutural surface, the limits of which are not yet obliterated. The anterior

articular cup of the centrum is expanded transversely by portions of the pleurapophyses : the

posterior surface of the centrum is rough and nearly flat.
Hunterian.

740. An anterior caudal vertebra of a Crocodile.

Here the neural arch has become anchylosed to the centrum, and the short ribs to both
those parts. The centrum is characterized by the two articular tubercles (hypapophyses) at
its under and posterior part for the articulation of the hwemapophyses which have coaleseed

at their extremities and developed a long compressed spine.
Hunterian.
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741. A posterior caudal vertebra of a Crocodile.

It is characterized by the absence of transverse processes. The centrum is more com-
pressed ; the articular cup and ball form a small proportion only of the terminal surfaces.

Hunterian.

742. The right scapula and coracoid of a Crocodile. The coracoid is perforated

near its proximal end. Hunterian.
743. The right humerus of the same Crocodile. Hunterian.
744. The left humerus of the same Crocodile. Hunterian.

745. The left humerus of a Crocodile ( Crocodilus biporeatus), in longitudinal section.
Hunterian.

746. The right humerus, radins, ulna, seapho-lunar, cuneiform, pisiform, uneiform
and metacarpal bones, with sundry phalanges, of a young Crocodilus bipor-

eerfies. Presented 4'.'!3,.1' Prq‘.l"'. Owen, F.R.S.

747. The left humerus, radius, ulna, scapho-lunar, cuneiform, pisiform, uneiform and

metacarpal bones, with sundry phalanges, of the same Crocodilus biporeatus.
Presented by Prof. Owen, FLR.S.

748. The right femur, tibia, fibula, astragalus, calcaneum, ecto-cuneiform, cuboid and
metatarsal bones, with sundry phalanges, of the same Crocodifus biporcatus.
Presented by Prof. Owen, F.R.S.

749. The left femur, tibia, fibula, astragalus, calcaneum, ecto-euneiform, enboid and
metatarsal bones, with sundry phalanges, of the same Crocodilus biporcatus.
Presented by Prof. Owen, F.R.S.

-]
o
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. The erantum of a Crocodile (Crocodilus rhombifer), which measures 10 inches
in length, 7 inches from the anterior part of the orbit to the end of the
muzzle, and 4% inches in a straight line across the sockets of the fifth maxil-
lary tooth.

The facial part, and especially the maxillary bones, are consequently shorter than in the
Crocodilus biporcatus ; but a more definite difference is presented in the form of the palatine
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suture between the maxillary and premaxillary bones : this extends in the present specimen
irreg1_1]p,r|:,r, hut lmnswrsr*l_v,', from behind the small foramen on the mner side of the mar-
ginal notch receiving the canine of the lower jaw; whilst in the Cr. biporcatus the same
suture inclines from this point obliquely backwards, before it bends inwards to meet the oppo-
site half of the suture at the median line. The palatal processes of the premaxillary bones
are consequently relatively longer in the Cr. biporeatus, and the anterior palatal aperture of
the bony nostril is more nearly in the centre of the palatine plate of the premaxillaries in the
Cr. rhombifer. The posterior palatal aperture of the nostrils is not so completely marginal
in its position, and its plane is more horizontal in the present specimen. The right lateral
eustachian canal has been laid open as far as the tympanum, and a portion of wire is passed
through the median enstachian eanal, to show the communieation of its lateral hasioceipital
branch with the lateral enstachian canal. The left carotid canal is laid open and a bristle is
passed through it into the tympanic cavity, and into the canal eontinued to the sella turcica
in the eranial cm'itg,-. The number of alveali 1s—in the Pn:mnxmnr}', 5—4 ;3 in the maxil-
lary, 14—14 ; in the dentary, 15—15. The specimen is from Bengal.

Presented by Dr. Nathaniel Wallich, F.R.S.
751. The skull of a larger individual of the Crocodilus rhombifer.

Like the preceding specimen, it differs from Cr. biporcatus in the greater breadth of the
maxillary and premaxillary portion of the skull. The palatine suture of the premaxillary
bones is likewise transverse. The ]rmtl:riur palatine vacuities are broader in meurliun Lo
their length, and the palatine bones are narrower. There is a smaller proportion of the ecto-
pterygoid behind the last alveolus. The teeth are larger in proportion to the length of the
skull. The antorbital ring{'S are not continued so far forwards.  The number of the alveol 13
—in the premaxillary, 5—>5; in the maxillary, 14—14 ; in the dentary, 14—135.

Presented by B. €. Henderson, Esg., F.R.S.

752, The skull of a Crocodile from Bengal, wanting the lower jaw, of a species (Cro-
codilns palustris ?) which is frequently found inhabiting the larger ponds. It
differs from the €. biporeafus of the Ganges in having shorter maxillary and
premaxillary bones in proportion to its length, in having much less developed
prefrontal ridges ; the palatal suture between the maxillary and premaxillary
hones is transverse, not curved.  The anterior extremities of the palatine bones
are narrower and more pointed.  T'he number of the alveoli is,—premaxillary,
2—5; maxillary, 14—14.

753. A longitudinal section of the left ramus and teeth of the lower jaw of a young
Crocodile, showing the pulp-cavities of the teeth in place and the germs of
thewr successors.
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As the teeth of the Crocodilia are shed and renewed many times in the course of life, but
always in the vertical direction, or in that aceording to which the human deciduous teeth are
directly replaced, the number of the tecth is the same in the young Croeodile when it quits
the egg as when it has attained its full growth: it does not appear, at least, that there are
any teeth added to the series from behind forwards without displacing previous teeth, or
which can be compared with the true molars in Mammalia. :

FHlunterian.

754. Two of the larger-sized teeth, with the germ of a suecessional tooth, of a Cro-

codile (Crocodilus biporcatus).

The eonical enameled erown is less acute than in the Gaviel, and its transverse section is
circular ; but it presents two opposite trenchant ridges. In the older and more worn of these
two teeth the walls of the ]ung hollow ﬁmg have not been attacked b:r‘ the absorbent process,
which would indicate that the suecession of the teeth was less frequent and rapid than in the
(xavial.

Hunterian.

. A tooth of a younger Crocodile, with the crown transversely bisected and the
base deeply notched by the absorbent action. HHunterian.

The tooth of a Crocodile, with part of the enamel removed from the crown,
showing its thickness. Presented by Sir Everard Home, Bart., F.R.S.

. Two of the posterior teeth of a Crocodile, in which the crown is shorter in pro-
portion to the base, and is more compressed, than in the anterior teeth.

Hunterian.

. Four nuchal seutes of the epidermal covering of the Crocodifes biporeatus.
Mus, Brit.

. A similar specimen from a larger individual of the Crocodilus biporcatus.

Mus. Brit.
. A skeleton of a young Alligator (4¥igator lucius).

The character of the genus is marked by the reception of the crown of the fourth tooth, or
caning, of the under jaw in a deep fossa at the outer part of the palatine suture, between the
maxillary and premaxillary bones, by which these teeth are concealed when the mouth is shut.
Both maxillary and premaxillary portions of the skull are unusnally broad in proportion to
their length, but this is a character of the species rather than the genus. The nasal bones
send their attenuated extremities forwards to the premaxillaries so as to divide the anterior
external nostrils into two cavities. Cuvier figures the same peculiarity in the Alligator hecine
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represented in pl. 1. fiz. 8 of the “Ogzemens Fossiles.” The vacnity in the back part of the
ramus of the jaw, between the angular, surangular, and dentary pieces, is relatively longer
than in the true Crocodiles. The mumber of alveoli in the premaxillary is 5—5; in the
maxillary, 14—14; in the dentary, 18—18.

The bifureation of the rib of the axis is deeper than in the Crocodifus aentus.  There are
the same number of hatchet-shaped, or anterior floating ribs, and of true ribs, as in the Cr.
acitfus.  The rudimental pleurapophyses are preserved upon the 20th vertebra. There are
four lumbar, two saeral, and thirty-nine candal vertebre ; the sixteen anterior of which sup-
porl transverse Processes, which are H]ll.'ll}'].[).?pﬂll pleurapnphyscs, traces of the suture heing
still visible in some of the anterior ones.

Mus. Sowth.

. The skull of a young Alligator fucius.

The number of alveoli is—in the premaxillary, 5—35; in the maxillary, 15—15; in the
dentary, 19—19. The seven posterior sockets are confluent, and form a partially divided
common groove. There is no trace of vomer upon the palate of this or of the preceding

specimen.
Hunterian.

2. The skull of a young Alfigafor lucius, in vertical longitudinal section : it shows

the large proportional size of the cramial cavity at this period. The point of
the nasals joins the premaxillaries and divides the external nasal aperture.
Prepared from a specimen presented by the Zoologival Sociely of London.

The disarticulated bones of the skull of a young Aligator lucivs, minus the
hyoid and scapular arches, the right alisphenoid, and the divided anterior por-
tions of the vomer. The individual bones are numbered upon coloured labels

indicative of their natural arrangement and names, according to the Table of
SYNONYMS. Huunlerian.

The skull of the black Alligator (Aligator niger).

The number of alveoli is—in the premaxillary, 5—5; in the maxillary, 15—13; in the
dentary, 185—18. The vomer is divided at the median line, and the anterior expanded part
of each moiety appears upon the bony palate, between the premaxillary and maxillary bones ;
the palatine suture between the same bones bending down to the hinder border of the palatal
anterior aperture of the nostrils. The fossa for the reception of the crowns of the inferior
canines are well developed at the outer end of this suture: the palatine bones are unusually
expanded aut-n-r]url:r + thie puﬁtgriur nazal apertures are horizontal, as in the Alligator Iveivs.
The specimen was brought from Guiana.

Purchased.
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765. The right ramus of the lower jaw of an Alligator, from which the posterior
part of the inner alveolar wall has been removed, showing the five posterior
teeth lodged in a common alveolar groove, the germs of the successional teeth,
and the effects of their pressure upon the bases of those in place. Here like-
wise may be observed the short obtuse crowns of the posterior teeth in the
Alligator, and the constriction or cervix which separates the erown from the

fang. Purcheased

766. The left ramus of the lower jaw of an Alligator, from which a section of the
outer alveolar wall has been removed, exposing three complete sockets with
the germinal recess at the inner part of their base, where the matrix of the
successional teeth was lodged : it also exposes four teeth ir sifw, on removing
which the germs of their successors may be seen occupying the germinal re-
cesses.  The absorbent process excited by that of the posterior tooth has pro-
duced a circular excavation on the inner side of its base. Puereheased.

767. The fourth tooth of the lower jaw, or canine, of an Alligator (Alligator niger).

The crown is short and conical, with two opposite ridges nearer the coneave side ; the in-
termediate traets of ensmel present numerous feeble longitudinal strise and a miﬂllh‘l}" reticun-

lar surface: an almost circular piece has been removed by progressive absorption from the
imner side of the base.
Purchased.

768. Several teeth of an Alligator (Aligator niger), in different stages of growth and
decay.

One shows the apex of a successional tooth projecting through the pulp-cavity, which has
been exposed by the breaking away of the crown: in another the almost perfectly formed

tooth is surrounded by the remains of its predecessor, reduced to a mere irregular shell of
dentine,

Purchased.
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Order CHELONIA.

Family Marina. Turtles.

Genus Chelone.

769. The skeleton of the green Turtle (Chelone mydas).

&

¥
-
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In the marine species of the Chelonian Order, of which this may be regarded as the type,
the ossification of the carapace and plastron is less extensive, and the whole skeleton is lighter,
than in those species that live on dry land. The head is proportionally larger,—a character
common to aquatie animals ; and, being incapable of retraction within the carapace, ossifiea-
tion extends in the direction of the fascia covering the temporal muscles, and forms a second
bony covering of the eranial cavity : this accessory defence is not due to the intercalation of
any new bones, but to exogenous growths from the frontals (1), Imlfmut;ﬂﬁ (12), parietals (z)
and mastoids (s).

The carapace is composed of a series of median and symmetrical pieces, and of two series
of unsymmetrical pieces on each side. The median pieces have been regarded as lateral ex-
pansions of the summits of the neural spines * ; the medio-lateral pieces as similar develop-
ments of the ribs +; and the marginal pieces as the homologues of the sternal ribs 7. But
the development of the earapace shows that ossification begins independently in a fibro-carti-
laginous matrix of the corium in the first and some of the last median plates, and extends
from the summits of the neural spines into only eight of the intervening plates : ossification
also extends into the contiguous lateral plates, in some Chelonia, not from the corresponding
part of the ISI.II'.IjFl.l:‘I,."'I.'tt ribs, but from points altemat.c'l:r nearer and farther from their heads,
showing that such extension of ossification into the corium is not a development of the
tuberele of the rib, as has been supposed. Ossification commences independently in the
corium 1 all the ‘:lllrg‘inﬂl |:|]nl.|.'|s wlhich never coalesce with the hones Imiling the sternum
with the vertebral ribs, and which are often more numerons, and sometimes less numerons
than those ribs, and in a few gpecim are wmlting. Whenee it 15 to be mferred that the ex-
panded bones of the carapace, which su]'l.]mrtﬂd and are impressed by the thick epidermal
sentes ealled © tortoise shell,’ are dermal ossifieations, homologous with those which support
the nuchal and dorsal epidermal scutes in the Crocodile §.  Most of the pieces of the cara-
pace being directly continuons or connate with the obvious elements of the vertebrae, which
have been supposed exclusively to form them by their unusual expansion, the median ones
have been called *neural plates,’ and the medio-lateral pieces ‘ costal plates”: but the exter-

e — . —

Cuvier, Lecons d'Anatomie Comparde, i. (1799) p. 212. t Ibid. p. 211.
Grorrroy, Annales du Muséum, t. xiv. (1809) p. 7.
Canrvs, Lehrbuch der Vergleich. Anatomie, Bd. i. p. 164. Prrers, Observationes ad Anato-

miam Cheloniorum. Owen, Philos, Trans, 1849, p. 151.
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nal lateral pieces have retained the name of * marginal plates.” The first or anterior of the
median plates (¢ mnehal plﬂtl} "} is remarkable for its great breadth in the Turtles, and usually
sends down a ridge from the middle line of its under surface, which articulates more or less
directly with the summit of the neural arch of the first dorsal vertebra; this may be seen in
the carapace of the Trionyz, No. 931: the second neural plate is much narrower, and is
connate with the summit of the neural spine of the second dorsal vertebra: the seven sue-
eeeding neural F]nl,as have the same relations with the succeeding nenral spines: the rest
are independent dermal bones, but the ninth is separated from the tenth by the last pair
of costal plates. The costal plates of the carapace are superadditions to eight pairs of
the pleurapophyses or vertebral portions of the second to the ninth ribs inclusive. The
slender or proper portions of these ribs project freely for some distance beyond the con-
nate dermal portions, along the under surface of which the rib may be traced, of its ordi-
mr;.'- breadth, to near the head, which liberates itzelf from the costal plate to articulate to
the interspace of the two contiguous vertebrs, to the posterior of which such rib properly
belongs.

The plastron consists in the genus Chelone, as in the rest of the Order, of nine pieces,—
one median and f.}mmrelrinal, and the rest n pair:s. With rﬂgnr{] to the ]mmn]ﬂg}' of these
bones, three explanations may be given : one in eonformity with the strueture of the thoracie-
abdominal eage in the Crocodile ; the other based upon the analogy of that part in the Bird ;
and the third agrecably with the phamomena of development.  According to the first, the
median piece of the plastron, called ¢ ento-sternal,” answers to the sternum of the Crocodile,
or ‘sternum proper,’ and the four pairs of plastron-pieces answer to the ‘imamnl'ml'-lnl.'ge;‘
forming the so-called sternal and abdominal ribs of the Crocodile, Most Comparative Ana-
tomists have, however, adopted the views of Geoffroy St. Hilaire, who was guided in his deter-
mination of the pieces of the plastron by the analogy of the skeleton of the Bird; aceording
to which all the parts of the plastron are referred to a complex and greatly developed ster-
num, and the marginal plates are viewed as sternal ribs (hemapophyses). The third ground
of determination refers the parts of the plastron, like those of the carapace, to a combination
of parts of the endoskeleton with those of the exoskeleton.

In the present skeleton the marginal plates are twenty-two in number, or twenty-four if
the first (nuchal) and last (pygal) vertebral plates be included. Omitting these in the enu-
meration, two marginal pieces intervene on each side at the angles between the first median
plate and the point of the first costal plate formed by the end of the second dorsal rib, which
point enters a depression in the third marginal piece ; the fourth, fifth, sixth, seventh, eighth
and ninth marginal plates are similarly articulated by gomphosis to the six sueceeding ribs ;
the tenth margiua] I'.I-].Fl.tl* hias no t:nrrespunding rib; the eleventh iz articulated with the point
of the ninth dorzsal rib supporting the eighth costal plate,

The want of concordanee with the vertebral ribs, or * |:I[-um|:u|:h3-sm,‘ arising from the in-
creased number of the marginal pieces, favours the idea of their being dermal ossifications,
such peripheral elements iming More suijﬂi to vegetative division and muhiplicatiun than the
hwemapophyses : the absence of the marginal pieces in the Trionyx gives additional support
to the same view. The parial pieces of the plastron are the ‘hemapophyses® connate with
expanded dermal ossifications, and have received the following special names: *episternal,”

A
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*hyosternal,’ “hyposternal* and *xiphisternal,” as they succeed each other from before back-
wards,
The seapular and pelvic arches, and the bones of the extremities, are described and figured

in the *Ossemens Fossiles” of Cuvier.
Hunterian,

The carapace of the green Turtle (Chelone mydas).

The first and last three *neural " plates are not attached to any vertebral elements, The
Ell(‘ﬂl‘ﬂl:lﬂllh}'ﬂ‘!i of the first dorsal vertebra are short, txpnmll:d at their extremities, and arti-
culated there with the second pair of ribs, which are connate with the first pair of the costal
plates of the carapace, beyond which the rib extends in its ordinary slender form. The head
of the rib articulates ].1n_l|.r an extensive sutural surface to the sides of the contignous extremi-
ties of its own centrum, and that of the vertebra in advance. The ninth pair of ribs resume
their connection vxnlu.l;h'l!]}' with their proper eentrum ; ﬂl["}' are connate with the last ];mir
of costal plates of the carapace. The tenth dorsal vertebra has a pair of short and straight
pll’."llml![ll]h;\-‘ﬁ-l.‘ﬁ, which articulate l:_!,' slighﬂ‘!,r mpu.udlatl extremities to those of the pm?:lin{;
vertebra.  The pleurapophyses of the three following vertebrae articulate together at their ex-
tremities, against which the iliac bones abut ; these may be regarded, therefore, as sacral ver-
tebrze. The first three caudal vertebrse are likewise here preserved ; together with the mar-
ginal pieces of the carapace, and the dermal seutes which cover the exterior of the earapace.

Mus. Brif.

The carapace of a large Turtle (Chelone), constructed as in the preceding spe-
cimen. The bodies of the fifth to the eighth dorsal vertebrae are wanting, or
mutilated. Hunterian.

. The ossecous parts of the plastron of a Turtle (Chelone mydas). The special

names given to the nine portions by Geoffroy St. Hilaire are written on them.
In General Homology the lateral or parial pieces are expanded hzmapophyses,
and the median piece a haemal spine. Hunterian.

. The skeleton of a small Turtle (Chelone mydas). Mus. Langstaff.

The skull of a green Turtle (Chelone mydas).

The expanded overarching part of the frontal and parietal bones iz cut through and arti-
culated on one side, so that it may be removed to show the true parietes of the eranial cavity
which it coneeals, and to which it affords additional protection. This modifieation seems to
relate to the proportional size of the head in this and other species of marine Turtles being
such as to prevent its retraction within the carapace. The numbers on the different bones
correspond with those in the Table of Syxoxyms.

Presented by Prof. Owen, F R.S.
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775. The skull of a green Turtle (Chelone mydas), in transverse vertical section ;
showing the relative size and shape of the cranial, otocranial, tympanic and
temporal cavities, and the osseous roof vaulting over the latter formed by the
parietal and squamosal bones. The columelliform stapes is preserved in sifw
on the rig}ll; side. Presented by Prof. Owea, FRS.

776. The right moiety of the cranium of a small Turtle (Chelone wnydeas).

A portion of the transverse parietal plate has been removed, forming an artificial opening
into the temporal fosza, answering to the natural one in the skull of the Crocodile. A por-
tion of the Hqumnmui has likewise been removed, furming an artifieial ﬁ]'wniug nn.t_:wﬂing ta
the natural ene between the squamosal, jugal and pestfrontal in the Crocodile,  On the inner
side of the cranium the course of the carotid canal has been exposed between the pterygoid
and basisphenoid. The otoerane, or cn'rit:-,' of the internal car, 15 also :qumﬁl, showing the
inmer surfaces of the exoecipital, paroceipital, superoccipital, alisphencid and tympanic bones,
which concur in its formation.

Presented by Prof. Owen, F.R.S.

777, The ﬂeparatnd bones of the head of a marine Turtle. Thc:,' are numbered
according to the Table of Syxoxyus. Presented by Prof. Owen, F.R.S.

The following specimens to No. 804 inclusive, of a dizarticulated skeleton of the same species of
Turtle, prepared from a specimen presented by Mr, Cuff, are designed to facilitate the study of the
peculiarities of its singularly modified parts.

778. The skull of a Turtle (Chelone mydas), in horizontal and longitudinal section.
779. The atlas of the same Cheloue.

780. The odontoid of the same Chelone.

781. The second cervical vertebra of the same Chelone.

782. The third cervical vertebra of the same Chelone.

753. The fourth cervical vertebra of the same (helone.

784. The fifth cervical vertebra of the same Clhelone.

785. The sixth cervical vertebra of the same Chelone
z 2
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. The seventh cervical vertebra of the same Chelone.

. The eighth cervieal vertebra of the same Chelone.

2. The nuchal, or first neural plate of the carapace of the same Chelone.
. The second neural plate of the carapace of the same Clhelone.

. T'he third neural plate of the carapace of the same Chelone, confluent with the

neural spine of the second dorsal vertebra.

The fourth neural plate of the carapace of the same Chelone, confluent with the
neural spine of the third dorsal vertebra.

2. The fifth neural plate of the carapace of the same Chelone, confluent with the

neurapophyses of the fourth dorsal vertebra.

The sixth neural plate of the carapace of the same Clelone, confluent with the
neurapophyses of the fifth dorsal vertebra.

The seventh neural plate of the carapace of the same Chelone, confluent with
the neurapophyses of the sixth dorsal vertebra.

The eighth neural plate of the carapace of the same Chelone, confluent with the
neurapophyses of the seventh dorsal vertebra.

The ninth neural plate of the carapace of the same Clhefore, confluent with the
neurapophyses of the eighth dorsal vertebra.

The tenth neural plate of the carapace of the same Chelowe, which touches but
15 not confluent with the nenral spine of the ninth dorsal vertebra.

The eleventh nenral plate of the carapace of the same (helone.

The twelfth neural plate of the carapace of the same Chelone, which overlies the

neural spines of the sacral vertebrae,
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. The thirteenth neural plate of the carapace of the same Chelone.

. The fourteenth neural plate, which may also be regarded as a median marginal

plate, of the same Chelone : it is ealled the ¢ pygal * plate.
The centrum of the first dorsal vertebra of the same Chelone.
The neurapophyses of the first dorsal vertebra of the same Chefone.

The centrum of the second dorsal vertebra of the same Chelone.

. The centrum of the third dorsal vertebra of the same Chefone.

The centrum of the fourth dorsal vertebra of the same Chelone.
The centrum of the fifth dorsal vertebra of the same Chelone.
The centrum of the sixth dorsal vertebra of the same Clelone.
The centrum of the seventh dorsal vertebra of the same Chelone.
The centrum of the eighth dorsal vertebra of the same Chelose.
The eentrum of the ninth dorsal vertebra of the same Chelone.

The neurapophyses of the ninth dorsal vertebra of the same Chelone : they have
imperfect articular surfaces looking outwards on the posterior zygapophvses.

The centrum of the tenth dorsal vertebra of the same Chefoue.

The neurapophyses of the tenth dorsal vertebra of the same Clelowe : they bear
anteriorly small zygapophyses looking inwards, and well-developed ones look-
ing outwards posteriorly.

. The centrum of the first sacral vertebra of the same Chedlone.

. The neurapophyses of the first sacral vertebra of the same Chelone.
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The centrum of the second sacral vertebra of the same Chelone.

The neurapophyses of the second sacral vertebra of the same Chelone.

A chain of nineteen caudal vertebrae of the same Chelone.

. The right pleurapophysis of the first dorsal vertebra of the same Chelone.

. The left pleurapophysis of the first dorsal vertebra of the same Chelone.

22, The first costal plate of the right side of the carapace, connate with the pleur-

829.

830.

=31,

532,

apophysis of the second dorsal vertebra, of the same Chelone.

. The corresponding parts of the left side of the same Chelone.

4. The second costal plate of the right side of the carapace, connate with the

pleurapophysis of the third dorsal vertebra, of the same Chelone.

5. The corresponding parts of the left side of the same Chelone.

i. The third costal plate of the right side of the carapace, connate with the pleurf

apophysis of the fourth dorsal vertebra, of the same Chelone.

. The corresponding parts of the left side of the same Chelone.

. The fourth costal plate of the right side of the carapace, connate with the pleur-

apophysis of the fifth dorsal vertebra, of the same Chelone.
The corresponding parts of the left side of the same Chelone.

The fifth costal plate of the right side of the carapace, connate with the pleur-
apophysis of the sixth dorsal vertebra, of the same Chelone.

The corresponding parts of the left side of the same Chelone.

The sixth costal plate of the right side of the carapace, connate with the pleur-
apophysis of the seventh dorsal vertebra, of the same Chelone.
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The corresponding parts of the left side of the same Clelone.

The seventh costal plate of the right side of the carapace, connate with the
pleurapophysis of the eighth dorsal vertebra, of the same Chelone.

. The corresponding parts of the left side of the same Clelone.

. The eighth costal plate of the right side of the carapace, connate with the

pleurapophysis of the ninth dorsal vertebra, of the same Chelone.

The corresponding parts of the left side of the same Chefone.
The right pleurapophysis of the tenth dorsal vertebra of the same Chelowe.

The left pleurapophysis of the tenth dorsal, which might be regarded as a * lum-
bar * vertebra, of the same Chelone.

The right pleurapophysis of the first sacral vertebra of the same Cheloue.
The left pleurapophysis of the first sacral vertebra of the same Chelone.
The right pleurapophysis of the second sacral vertebra of the same Chelone,
The left plenrapophysis of the second sacral vertebra of the same Chelone.

The first right marginal piece of the carapace of the same Chelone.

5. The first left marginal piece of the same Chelone.

The second right marginal piece of the carapace of the same Clefone.
The second left marginal piece of the carapace of the same Chelone.
The third right marginal piece of the carapace of the same Chelone.
The third left marginal piece of the earapace of the same Chelone.

The fourth right marginal piece of the carapace of the same Chelone.
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. The fourth left marginal piece of the carapace of the same Clelone.

2. The fifth right marginal piece of the carapace of the same Chelone.

3. The fifth left marginal piece of the carapace of the same Chelone.

. The sixth right marginal piece of the carapace of the same Chelone.

. The sixth left marginal piece of the earapace of the same Chelone.

. 'The seventh right marginal piece of the carapace of the same Clelone.

. The seventh left marginal piece of the carapace of the same Chelone.

The eighth right marginal piece of the carapace of the same Clelone.
The eighth left marginal piece of the carapace of the same Cheloue.
The ninth right marginal piece of the carapace of the same Chelone.
The ninth left marginal piece of the carapace of the same Clhelone.
The tenth right marginal piece of the earapace of the same Chelone.
The tenth left marginal piece of the carapace of the same Chelone.

The eleventh right marginal piece of the carapace of the same Cheloae.

. The eleventh left marginal piece of the carapace of the same Chelone.
. The right episternal piece of the plastron of the same Chelone.

. The left episternal piece of the plastron of the same Chelone.

. The entosternal piece of the plastron of the same Clhelone.

. The right hyosternal piece of the plastron of the same Clhelone.
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870. The left hyosternal piece of the plastron of the same Chelone.

871. The right hyposternal piece of the plastron of the same Chelone.
872. The left hyposternal piece of the plastron of the same Chelone.
873. The right xiphisternal piece of the plastron of the same Chelone.
874. The left xiphisternal piece of the plastron of the same Chelone.
875. The right scapula and clavicular process of the same Chelone.
876. The right coracoid of the same Chelone.

877. The left scapula and clavicular process of the same Chelone.

878. The left coracoid of the same Chelone.

879. The right humerus of the same Chelone.

880. The left humerus of the same Chelone.

881. The right radius of the same Chelone.

882. The right ulna of the same Chelone.

883. The left radius of the same Chelone.

884. The left ulna of the same Clhelone.

885. The carpal series of bones of the same Chelone.

886. The metacarpal and some of the phalangeal bones of the same Chelone.

887. The two ilia, the two ischia, and the two pubes of the same Chelone.

888. The right femur of the same Chelone.
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The left femur of the same Chelone.

The right tibia of the same Cheloue.

The left tibia of the same Chelone.

The right fibula of the same Chelone.

The tarsal series of bones of the same Chelone.

The metatarsal and some of the phalangeal hones of the same Chelose.

The skull of a green Turtle (Chelone mydas) : the weight of the entire animal

was 603 pounds. Presented by Mr. Cuff.
The skull of a green Turtle (Chelone mydas). Hunterian.
The skull of a green Turtle (Chelone mydeas). Huaterian.
The skull of a small green Turtle (Chelone mydas), with the lower jaw and its
horny sheath. Presented by Henry Cline, Esq.
The skull of a green Turtle (Chelone mydas), wanting the lower jaw.
Hunterian.
The skull of a green Turtle (Chelone mydas), wanting the lower jaw.
Hunterian.

The second dorsal plenrapophysis and connate costal plate of the right side of
the carapace of a large Turtle (Chelone).

The head of the rib is supported upon a short, thick, but compressed free portion, resem-
bling a neck ; the projecting part above this, which seems to answer to the tuberele, is the
base of the connate * costal plate,” which was articulated by a sutural border with the first,
gecond and third neural plates of the same carapace. The rest of the costal plate presents a
subtriangular form, and shows on its inner surface, near the neck, the rough depression to
which the rib of the first dorsal vertebra articulated ; a smooth tract, indicating the ordinary
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slender form or proper part of the second rib, may be traced along the inner surface to the
outer angle of the costal plate, where the rib becomes free, and extends two inches beyond

the memldf:{] plate.
Presented by M. B. Lefelivre, Esy.

902. One of the plenrapophyses, with the connate costal plate, of the same large
Turtle (Chelone). The slender terminal part of the rib has been broken away.

Presented by M. B. Lefebore, Feg.

903. One of the pleurapophyses, and the connate costal plate, of a smaller Turtle
(Chelone), with the terminal slender part of the rib entire. HHunterian.

904. The right moiety of the scapular arch of a large Turtle (Chelone).  Hunterian.

905. The left moiety of the scapular arch of the same Turtle. The numbers indi-
cate the scapular, acromial, and coracoid portions of the arch, according to the
Table of Synoxvyus. Hunlterian.

906. The right ulna of a Turtle ( Chelore). Huilerian.

907. The pelvic arch of a large green Turtle (Chelone mydas).

Owing to the non-extension of ossification in the median line from the pubis to the ischium,
the two foramina ovalia are blended together into one large heart-shaped vacuity. In the
cartilage which fills the anterior part of the symphysis of the pubis there are several irregular
specks of ossification.  There iz also a small independent ossification in the symphysis of the
ischia.

Presented by Mr. Cuff.

90%. The pelvis of the green Turtle (Chelone mydas). In this and the preceding spe-

cimen the numbers indicate the constituent parts according to the Table of
SYNONYMS. Presented by Mr. Cuff.

909. The pelvis of a small green Turtle (Chelone mydas). Presented by Mr. Cuff.

910. The skull of a Turtle (Chelone), with the lower jaw,

It is somewhat narrower in proportion to its length, and tapers more gradually forwards
than in the Chelone mydas; from which it differs more decidedly in the complete insulation
) i

AL
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of the frontals (1), by the junction of the prefrontals (14) and postfrontals (12) above the
orbits : the prefrontals are bent down more abruptly to the external nostril ; the mastoids
unite with a larger proportion of the parietals. It differs from the Loggerhead (Chelone
caretfa), by the greater breadth as well as the greater curvature of the prefrontals, and by
the greater length of the parietals. The excavation beneath the basioccipital and basisphe-
noid 15 less deep than in Chelone mydas. The tympanic excavation of the mastoid is less

deep than in Chelone carefta.
Hunterian.

911. The skull of a Hawk’'s-bill Turtle (Chelone imbricata, Schweigger *), in longi-
tudinal section, and partially disarticulated.

It resembles the Chefone mydas in the extension of the frontal to the superorbital border,
but a larger proportion of the squamosal articulates with the postfrontal. The tympanic
exeavation of the mastoid is deeper, and the digastric exeavation of the same bone is wider
and shallower. The numbers on the bones indicate their names according to the Table of

HEYNONYME,
LHunterian.

912, The skull of a large Loggerhead Turtle (Testudo caretta, Linn.; Testudo marina
Caowanna, Ray ; La caouane, Cuv.; Chelowe Caowana, Schweigger). The num-
bers indicate the names of the individual bones according to the Table of
SYNONYMS.

The extreme length of this skull is 131 inches ; the extreme breadth, 10} inches.

Purchased.

913. The skull of a large Loggerhead Turtle (Chelone Caowana), with the spine of
the superoceipital broken away, and the horny covering remaining on the upper
mandible.

The extreme length of this skull is 14} inches; the extreme breadth, 10§ inches. The
entire animal weighed upwards of 1600 pounds.
Mus, Leverianum.

914. The skull of the Loggerhead Turtle (Chelone Caonana). 1t is a little mutilated
behind : the horny covering of the mandibular part of the lower jaw is pre-
served. Hunterian.

* Not the same species as that termed * Chélonée Caret,’ of which the skull is figured by Cuvier, in
the * (yssemens Fossiles,” dto, tom. v, part 2. pl. 11. figs. 1-4.
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The skull of a young Loggerhead Turtle (Chelone Caouana), with the lower jaw.

The frontal (11) is exeluded from the orbital border by the junction of the prefrontal (14)
with the postfrontal (12) : the tympanic excavation of the mastoid (s) is deeper, and the
mastoid joins a larger proportion of the parietal (7) than in the Chelone mydas.

Mus. Brit.

One of the ribs, with the connate costal plate, of a Loggerhead Turtle (Chelone
Caounana). Presented by C. H. Hawkins, Esyg.

The erust of the skull of a green Turtle (Chelone mydas), with the dried inte-
guments and some of the epidermal sentes. It shows the small size of the

exterior nostrils.
The dried remains of a variety of the green Turtle (Chelone virgata, Cav.).
The shell of a variety of the green Turtle (Chelone virgala, Cav.).  Hunterian.

The shell of the Imbricated, or Hawk's-bill Turtle (Chelowe iwbricata,

Schweigger).

Fig.—8chapff, Test. tab. xviii.

Hal.—The Asintic and American Seas ; also the Mediterranean.
Mus. Brit.

The shell of the Imbricated, or Hawk’s-bill Turtle (Chelone iwmbricala). 1t 1s
from this species that the most valuable * tortoise-shell* of commerce is de-
rived. Mus. Leverianuwm.

Famill.r Filuviatilia.
Genus Trionya (Mud Tortoises).

The skull, with the horny covering of the alveolar borders of the jaws, of a
large Mud Tortoise (Trionyr).

It is long, depressed, triangular, the muzzle forming the obtuse apex, and the base remark-
able for its four large backward prolongations. The inferior of these is the shortest, and ter-
minates in the occipital condyle ; the superior is the longest, and is formed by the extremely
developed compressed superoceipital spine : the two lateral processes are developed from the
parcecipitals and mastoids. The premaxillary is single, very small, and represented by its
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alveolar border only ; the maxillaries meet above it. The prefrontals have coalesced with
both lachrymals and nasals: the latter terminate in points overhanging the external nostril.
The alveolar borders of both upper and lower jaws show a regular series of vascular pits or
foramina, indicative of the primitive separate matrices, like those of teeth, which laid the
foundation in the young animal of the continuous horny eoverings of the jaws.

The specimen from which this and the following parts of the skeleton have been
prepared was preseated |'5.;.r Capt. Sir Everard Howe, Barl., R.N., F.R.S.

923. The atlas, or first vertebra of the neck, of the same Trionya.

424,

926.

927.

The hypapophysis presents four articular surfaces: one, anterior, coneave, for the lower
part of the occipital tubercle; one, posterior, flat and subecireular, for the proper centrum
(odontoid) ; and two, lateral and superior, for the neurapophyses : these are joined together
ahove the newral arch ]JJ" suture : the anterior articular surfaces are eut nbli{_]ue!y from
their fore part., and are adapted to the sides of the oeccipital tubercle formed by the ex-
occipital elements, Two corresponding oblique surfaces behind these articulate with the cen-
trum : the pmiturh:lr z:.'ga.[mph:rs{-ﬁ are very lq:mg, and are direeted backwards, with the arti-
cular surfaces looking downwards and inwards., The centrum, or ‘odontoid,” presents a
subeubical form, with a small subeircular surface on its lower and fore part for articulating
with the hypapophysis; above this, a transversely expanded portion, with a convex surface
adapted to the bases of the neurapophyses, and completing the cup for the occipital condyle ;
and at the back part an excavation to articulate with the anterior convexity of the sueceeding
centrum,

The second cervical vertebra of the same Trionya.

It presents a eonvex anterior surface for articulation with the true body of the atlas, which,
in higher animals, is united thereto as the  odontoid” process.

. The third cervical vertebra of the same Trionye.

It is much elongated ; the suture between the centrum and neural arch remains ; the cen-
trim ig eonvex anteriorly, coneave behind, the lower part of which concavity is formed by an
epiphysis, analogous to the “ wedge-bone,” or hypapophysis, of the Lehthyosaurus.

The fourth cervical vertebra of the same Zrionya.

It resembles the preceding ; but the ridges extending upon the posterior zygapophyses are
stronger, and the transverse processes more developed.

The fifth cervical vertebra of the same Trionya.

The articular surfaces of the zygapophyses here begin to be concave in one direction, con-
vex in the other, so as to produce an interlocking joint.



153

928. The sixth cervical vertebra of the same Tricuye.

This is distinguished by two concave surfaces, placed side by side on the posterior part of
the centrum.

929. The seventh cervical vertebra of the same Ziiongyr.

This has two convexities on the fore part of the centrum, as well as two concavities at the
back part.

930. The eighth cervieal vertebra of the same Zrionye.

This has two convexities on the fore part of the centrum, but the back part has dwindled
into a thin, mugh, ul:tuspl:',r-]'l-uim.e:l m]gc, which 15 joined in the recent amimal by elastic
lignment to a corresponding rough depressed border, terminating anteriorly the centrum of
the first dorsal vertebra, The jl:lu{'.EiI:lll between the last cervieal and first dorsal is chiefly
effected by the zygapophysial joints, a broad, deep, obligue concavity in the last cervieal
being adapted to a corresponding but more extensive convexity on the first dorsal. The rapid
retraction of the head and neck is chiefly performed by the movements between these two
vertebrse.

931. The carapace, with the first dorsal vertebra and the single lumbar vertebra, of
the same Trionyr.

The carapace is composed, as in the genus Chelone (see No. 769), of a combination of
eight dorsal vertebrae with the neural and costal dermal plates, but the marginal plates are
absent. The |:]1r|.|m|m|:|]1:.'m of the first dorsal vertebra are short, curved, and expanded at
their outer extremities, which articulate with the under surface of the first costal plate.  The
first neural or “nuchal® plate is much developed transversely, with a median inferior ridge
articulated by ligament to the conjoined summits of the newrapophyses of the first dorsal
vertebra, and united by a posterior sutural margin to the fore part of the second eostal plates,
and to the second neural plate. The neural arches of the seven sneceeding vertebrae are dis-
plmd forwards so as to rest Et]uﬂ.“}' wpon their own centrums and the next i advance : their
spines are connate with the neural plates.  The neurapophyses of the ninth dorsal vertelea
have nearly resumed their normal connexions, but the spine is obliterated by the median
union of the costal plates connate with the ribs of the eighth dorsal vertebra. The vertebra
succeeding the ninth dorsal, or the last of the carapace, has no ribs, and represents a lumbar
vertebra. The next two vertebrse have short and thick pleurapophyses joined together at
their distal extremities, and forming on each side a broad surface for the attachment of the
iliae bones.

932. The sacrum of the same Trionya.

This is composed of the two vertebrse which succeed the lumbar one.  The sutures joining
the neurapophyses to the centrums, and the ribs to the neurapophyses, remain.  The anterior
surface of the centrum is concave, the posterior one convex, in each of these vertebre.
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The caudal vertebra of the same Trionya.

They are twenty in number : the short pleurapophyses are anchylosed, forming apparently
long transverse processes, which gradually subside in the last six vertebra : the zygapophyses
are developed as far as the sixteenth ; the bodies are all concave before and convex behind.

The two episternals of the same Zrionyr.

The right hyosternal and hyposternal of the same Trionyaz.

The left hyosternal and hyposternal of the same Trionya.

The two xiphisternals of the same 7rionye.

The entosternal of the same Trionya.

The right scapula, acromion, and coracoid of the same Trivuya.

The left scapula, acromion, and coracoid of the same Prionya.

The acromion is an exogenous process of the scapula, which, as in other Chelonians, it
almost equals in length. The suture between the scapula and coracoid remains: the cora-
coid has a ridge along one surface, and being the most expanded bone of the three, much
resembles in shape the scapula of a ruminant quadruped.

The pelvic arch of the same Zrionya.

The sutures between the ilium, isehinm and pubis are persistent. The ischium and puobis
join each other only at the acetabula and not at the median symphysis, as in the Land Tor-
toises. The foramina thyroidea are accordingly blended together to form one large, central,
oval vacuity.

The right humerus of the same Trionya.

The left humerus of the same Z'rionya.

The bone is perforated from before backwards at the outer angle of the distal extremity,
the perforation being elosed by the partially confluent epiphysis forming the articular surface
for the radius and ulna.

The right radius and ulna of the same Zrionye.
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945. The left radius and ulna of the same Zrionya.
946. The right femur of the same Zrionyr.

947. The left femur of the same 7vionya.

948, The right tibia and fibula of the same 7rionye.

949. The left tibia and fibula of the same Triouyr.

950. The carpals, metacarpals and phalanges of the right fore-foot of the same
Trionya.

951. The carpals, metacarpals and phalanges of the left fore-foot of the same Triouya.

952. The tarsals, metatarsals and phalanges of the right hind-foot of the same
Triomyr.

953. The tarsals, metatarsals and phalanges of the left hind-foot of the same Zrionyar.

954. The skull of an Australian Mud Tortoise (Triouye (Gymnopus) Bibroni).

It differs from the skull of the 51:![1,:51:'5 {En. 922} allied to the Nilotie Mud Tortoise, and
from that of the Gangetic species figured by Cuvier *, in the total absence of the premaxil-
lary bone, which is very small in both those species. The external nostril in the Australian
gpecies i3 cirenmseribed below by the converging extremities of the maxillary bones which
meet there, as in No. 922; but in No. 954 they similarly circumscribe the fore part of the
anterior palatal aperture. The Australian Trionyer also differs in the larger proportional size
of the prefrontals, and the greater breadth and depression of the facial part of the skull.

Preseated by Capt. Siv Everard Home, Bart., RN, F.R.S.

-
e
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. The atlas and dentata of the same Triony.e.

956. The third to the eighth cervical vertebre inclusive, of the same Zrionyr.

* Ossemens Fossiles, v. part 2. pl. 11. figs. 5—8.
2B
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957. The carapace of the same Triony.

It consists of the centrums, nearal arches, [:x;mu[lm! .lipilmﬁ anil }ﬂ[!llra}mltll}'ﬁt’!s of the nne
succeeding vertebra, which are immaoveably connected together, and are reckoned as dorsal
vertebree.  The first of these is remarkable for the large size and subspirally curved form of
I!H.' ll]]tl."riﬂr I}':_'.'Ili'l[lill'l.'lfm i I.hl,'! llll"llﬂll]lfli'lllj'til'ﬁ- ane ﬁ]'l.[lnl.'t Ill'l:l:l :ill.."'lll]L'l',. H'I'l.il!l.'l.l'.'lli.'d II}' o l'!]L{
to the sides of the expanded anterior part of the centrum of the first dorsal vertebra, and by
the other end to the costal plate connate with the rib of the second dorsal vertebra. The
nuchal plate is remarkably expanded in the teansverse direetion, aud forms the anterior border
and first piece of the earapace, the major part of which is composed of the expanded costal
pln!rﬁ connate with the |111:|.in|.|ll:l|ﬂ:|:.'$|:“$ of the second to the ninth dorsal vertebre inelusive :
the eighth pair of costal plates are artienlated to each other by a suture at the median line,
behind the newral plate.  The neurapophyses of the vertebre of the carapace are moved for-
wards, s0 as to be articulated partly to the eentrum in advance of their own. The pleur-
apophyses have undergone a similar displacement, and their depressed expanded heads are
articulated by suture with the sides of the contiguous ends of the two eentrums.  The cen-
trums are remarkably broad and depressed in most of these vertebroe,

958. The plastron of the same Triouyr.

* It is chiefly remarkable for the peculiar chevron-shape of the entosternum, for the extreme
breadth of the hyo- and hypo-sternals, and for the expansion of the xiphisternals.

959. The caudal vertebre of the same Trionya.

Genus Clhelys.

960. The skeleton of the Matamata, or Fimbriated Tortoise (Chelys fimbriata,
Schweigger).

The eranium and complex hyoidean apparatus of this species are figured and described
in the * Ossemens Fossiles” of Cuvier, tom. v. part 2. 1824, pl. 11. figs. 21-25, and pl. 1.
fig. 41. The small wedge-shaped bone, hypapophosis, representing the so-called body of the
atlas, has been lost in the articulation of this specimen : the odontoid, which Cuvier rightly
describes as the body of the atlas, is here unusually developed, and supports by a sutural
articulation the major part of the atlantal neurapophyses: the suture by which these are
united l.ng:'l.'lu'r above the neural eanal is still vetained. The Ill‘.‘llmpﬂphj'&m send out late-
rally short compressed diapophyses, and posteriorly, long subtrihedral zygapophyses.

The second vertebra is much elongated, sharply carinate below, with larger diapophyses,
and with anterior as well as posterior zygapophyses ; the third and fourth vertebrae re-
semble the second, the centrum lmiug convex in front and coneave behind = the fifth vertebra
is convex, both before and behind : the sixth vertebra is concave before and presents two
convexities behind : the seventh vertebra has a corresponding double concavity in front, and
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a deep vertical groove behind ; it has also a moderately well-developed spinous process: the
eighth vertebra has the centrum convex at both ends and muech compressed in the middle.
The posterior R.}'gapnph!m of the cighth eervieal vertebra form a m::lge-:slmpm;l process,
which enters a eleft formed by the anterior zygapopliyses of the first dorsal.

The first dorsal vertebra has short thick ﬂrprl::seif&l:] ribs, united as uswal |.1:; suture to the
costal plates connate with the succeeding ribs ; these are articulated by suture partly to their
own centrum, and partly to that of the first dorsal vertebra. The expanded costal plates of
the second pair of ribs present deep oblong cavities for the reception of the anterior inflected
angles of the hyosternals, to which they are firmly joined by strong suture.  The neural arch
of the second dorsal 15 also advaneed so0 as to rest [mrll:.' upaon the centrum of the first ; the
expanded median dermal plate of the earapace, which is confluent with the compressed neural
spine of the second dorsal vertebra, also rests, but without coalescing, upon the neural spine
of the first dorsal vertebra. The centrums of the seven suceeeding dorsal vertebrze are as
rcmarl:nhl'_l,r ex]mluiwl laterally and I;IE!PEE!!'HI':I:I as those of the neck are compressed.  The
fourth pair of costal plates, eonnate with the ribs of the fifth dorsal vertebra, articulate with
the h}'l]l].‘s‘tl‘ﬂll‘llﬁ b_'l.r nhlnng excavated sutural surﬁlm's, like those on the seceond ecostal ;}lnll.':i.
Two rough subtrisngular surfaces are slightly exeavated in the expanded plates connate with
the ribs of the eighth and ninth dorsal vertebree, to which the expanded summits of the iliac
bones are finnly united.  Short plenrapophyses from the two succeeding vertebra abut
agpinst the iuner sides of these excavations, and indicate the segment anul-:-gmus to 4 sacrim.
Three vertebrae succeed these, and terminate the serics in this skeleton.

The parts of the plastron, the seapular and pelvie arches, and the bones of the extremities,
are described in the volume of the * Ossemens Fossiles ' above cited.

Presented by Sir Everard Home, Barl., F.R.S.

Genus Hydraspis.

96G1. The skeleton of the long-necked freshwater Tortoise of Australia (Hydraspis
longicollis, Bell ; Chelodina, Fitzinger), with a portion of one side of the cara-
pace removed.

The head is much depressed ; the mastoids are excavated by large tympanic cells, and pro-
longed backwards ; the frontal is produced forwards as far as the anterior nostril, where it
terminates in o |mi||t between the two Ilasulzi, which are here distinet from the |Jr£'rlut|la]5.
The marging of the upper and lower jaws ave trenchant : the hypapophysis of the atlas has
the form of a diminutive wedge-bone, forming as usnal the lower part of the artieular cup for
the oceipital cr.uu]yh:: the rest of the |:||:u'l‘1_r of the atlas, or “odontoid,” has coaleseed with its
proper neural arch, which developes two transverse and two long posterior obligue processes,
ag in the Chelys. The second, third and fourth eervical vertebre have the fore part of thie
centrum convex, the hind part concave : the fifth centrum is biconvex : the sixth is concave
in front and convex behind : the seventh is biconcave : the eighth is biconvex. The poste-
rior zygapophyses in this vertebra are blended together, and form a single semicylindrical

9p2
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articular convexity looking downwards : in the antecedent cervicals the posterior zvgapo-
physes are supported on a semicireular horizontal plate overlapping the intervertebral space =
the bodies of all the cervical vertebrse are much ﬂ]]‘.lll]]‘(‘!'i-ﬁl‘d and ecarnate iuﬂ:ri::rl}', and this
is particularly the case with the last. The short pleurapophyses of the first dorsal vertebra
ascend obliquely outwards aud backwards to aid in propping wp the carapace. The long
scapule abut against these, in which respect the vertebra may be compared with a saerom :
the other vertebrae of the earapace offer the usual modifications and combinations with the
newral and costal plates, The neural canal sinks into the substance of the centrum of the
second to the ninth dorsal vertebree, and merely grooves the inferior interspace of the neur-
apophyses ; the expanded trihedral summits of the iliac bones abut against broad sutural
surfaces on the under part of the last costal plates, and are barely touched by the rudimental
ribs of the two sacral vertebrae. The iliac bones articulate by the whole of their under sur-
face to the xiphisternals, and the pubis is anchylosed to the same by the thick process given
off from its outer surface. The suapuinr arch articulates with the carapace by the seapula,
and to the plastron by its acromial process, but the coracoid is free and expanded for the
attachment of the museles, which rotate the arch horizontally upon its two attached points.
The elasticity of the scapula and acromion, and the angle at which they arve placed, permit a
slight approximation of the borders of the anterior outlet of the osseous box.

In the fore-foot the seaphoid is represented only by its median portion ; the lunare articu-
lates with both radiug and ulna; the cuneiforme is small, the |15ﬁifunn¢ is n‘.ﬂllﬁng ; the fifth
digit is rudimental ; the other four are armed with long and strong elaws; the thumb has
two phalanges, each of the others three. In the hind-foot the astragalus and seaphoid form
a single large bone ; but there 15 a distinet rudiment of a caleaneum : the bones of the second
tarsal row progressively inerease in size from the tibial to the fibular side : the two bones repre-
senting the euboid are distinet, the outermost 15 broad and flat, and supports the rudiment of
the fifth toe: this is elawless, but has two phalanges : the other digits have long and strong
rl.uws, the hallux having twi |1ha|anges, the rest tllll!l',, as i the fore-foot.

Hunterian.

Genus Lanys.

962. The skeleton of a freshwater Tortoise (Euys).

The carapace is less convex than in the genus Testudo, but is equally well ossificd, and the
sevond and fifth of the costal plates articulate directly with the hyo- and hypo-sternals, com-
pleting the haemal arches there without the interposition of the marginal pieces. The second
to the fifth costal pieees of the right side have been disarticulated, so as to expose the interior
of the earapace.

Mz, Sowth.

963. Disarticulated portions of the carapace of a small freshwater Tortoise (Enys).

Some of the parts are wanting ; the short pleurapophyses of the first vertebra of the cara-
pace, for example : the eostal plates connate with succeeding pleurapophyses, forming the
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lateral parts of the carapace, are preserved, and are numbered from 1 to 8 consecutively. The
centrum of the sixth vertebra of the carapace has been removed, showing the proportions of
its own advanced neural arch, and of the suecceeding one which it supported. The ninth
neural arch has resumed its normal position, and is whelly supported by its own centrum,
The major part of the marginal pieces of the carapace are also preserved.

Hunterian.

The shell, with the skull, scapular arch and pelvis, of the Painted Tortoise
( Linys prcta).

Fig.—8haw, Zool. iii. pl. 10 ; Scheepff, Test, tab. 4.
Hab.—The swamps of North America. ;
Mus, Leverianem.

The shell of the Painted Tortoise (Finys picta). Mus. Brif.

The shell of the Painted Tortoise (Ewmys picta). Mus. Leverianwn.

The carapace, plastron, skull, scapular arch and pelvis of the Pamted Tortoise

(Emys picta). The horny scutes have been removed. Mus. Brit.
The shell of the Painted Tortoise (Fuys picta). Hunlerian.

The shell, longitudinally biseeted, with the dried itltl‘glillltﬁfﬁ of the extremi-
ties, of the Painted Tortoise (Linys picta). Mus. Brit.

The shell of a young specimen of the Painted Tortoise (Euys picta). The
carapace has a fuller oval form than in the adult: the nuchal seute is relatively
larger, and the first three vertebral scutes are quadrate. Mus. Bril.

The shell of a younger specimen of the Painted Tortoise (Eumys picta). 'The
first three vertebral seutes are broader in proportion to their length than in
the preceding. There is an unossified space in the centre of the plastron, and
another behind this. Mus. Brit.

The carapace and plastron of the Concentric Terrapene (Ewmys concentrica).
Hunterian.
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3. The shell of the Concentric Terrapene (Fmys concentrica) : a variety, having the

concentric zones double.

Fig.—Shaw, Zool. iii. pl. 9, from this specimen ; Scheepff, Test. tab. 15.
Heab —North Ameriea: also the island of Jamaica,
Mg, Leveriai.

. The shell of a Coneentric Terrapene (Euwys concentirica). Mus. Leverianuwm.

5. The shell of a Concentric Terrapene (Euys concentriea): the variety with the

concentrie lines strongly marked. Mus. Leverianum.

. The shell of a Concentric Terrapene (Ewiys cowcenfriea): the variety with the

concentric lines strongly marked. Mus. Brit.

. The shell of the Serrated Terrapene (Euys servate, Schweigger).

. Fig.—8cheepff, Test, tab. 3. figs. 4 & 5.
Hafi—8Somth America.
Mus., Leverianum.

. The shell of the Serrated Terrapene (Ewmys serrata). Mus. Leverianu.

9. The shell of the Serrated Terrapene (Eumys serrata), with the horny scutes re-

moved. Muz. Brif.

A dried specimen of a young Serrated Terrapene (Emys serrata) ; showing the
non-extension of the costal plates to the inserted extremities of the ribs.
Mus. Leveriauumn.

The shell of the European Terrapene (Euwys caspica, Schweigger ; Einys lutaria,
Merrem).
Fip.—8haw, Zool. iii. pl. 6. figs. 1, 3.

Hal.—Southern parts of Europe and the borders of the Caspian Sea.
Mius. Brit.

The shell of the European Terrapene (Einys caspica). Mus. Brif.

The shell of the Furrowed Terrapene (Eiys decussata, Bell). Mus. Brit.
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The shell of a young Furrowed Terrapene (Euys decussata); showing the non-
extension of the costal plates to the mserted ends of the ribs.  MWus. Leverian.

5. The shell of Spengler's Tricarinate Terrapene (Ewmys Spengleri, Schweigger

Testuda Spengleri, Gmel.; Test. serrata, Shaw).

Fig.—S8haw, ?mllng}', vol. iii. pl. 9. ﬁg. 2, from this R»EII:E;:I:I'H'.‘II, which is there deseribed as

a new species.

Hab.—Africa, Mauritius. )
Mus. Leverianm.

The shell of Spengler’s Terrapene (Eumys Speagleri). Hunlerina.

The shell of the Spotted Terrapene (Ewys punctata ; Testudo punctata, Schaepft ;
Test. gullala, Shaw).

Fig.—Schepff, Test. tab. 5.

Halb.—The rivers and lakes of North America.
Mus, Brit.

The shell of a Spotted Tervapene (Ewys punclala). Mus. Leverianm.
The scapular and pelvic arches of the Spotted Terrapene.  MWus. Leverianum.

The shell of the Wrinkled Terrapene (Enys rugosa ; Testudo rugosa, Shaw).

Fig.—S8haw, Zool. iii. pl. 4, from this specimen.

Hal —South Amenca.
Mus. Leverianwin.

The shell of the Specious Terrapene (Eumys speciosa, Gray, Synops. Reptil.).

Hal.—South America. :
Mz, Brif.

Genus Crnosferion.

The skeleton of the Pennsylvanian Box Terrapene (Cinosternon scorpioides).
The epidermal scutes are preserved upon the carapace and plastron, the ante-
rior and posterior flaps of which are moveable. Hunterian.

The shell of the Pennsylvanian Box Terrapene (Cinoslernon scorpioides).

In a *Monograph of the Tortoises having a moveable sternum,’ by Thomas Bell, Esq., in
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the second volume of the Zoological Journal, p. 302, amongst the species of the genus Kino-
sternon, Spix, this is described as follows :—

“Species 1. Shavionwm. K. testd elongato-ovati, tricarinati ; seutis omnibus imbricatis,
marginalibus 23 ; sterno posticé bifido. Testudo Pennsylvanica, var. Shaw, Gen. Zool. iii.
parti. p. 61, pl. 15. Tabitat 3

“Of this clegant species | have seen but a single specimen, now in my collection, which,
as [ obtained it from a dealer who had long possessed it, may, not improbably, be the iden-
tical one figured by Shaw, and stated by him to have been in the Leverian Musewm.

*“The general colour of the upper shell is a very deep blackish brown ; the sternum and
under part of the margin yellowish.”
The original specimen alluded to by Mr. Bell, and figured by Dr. Bhaw, was purchased by

the College at the =sale of the Leverian Museum, in the year 1806, : ;
Mus. Leverianwmn.

Genus Cisfudo.

994. The shell of the speckled Box Tortoise (Cistudo Europea ; Testudo lutaria, Ray ;
Testudo enropea, Bojanus).
Fig.—Shaw, Zool. iii. pl. 5; Schwepff, Test. tab. 1.
Hlab.—The temperate and southern parts of Europe,

Its anatomy is beautifully described and figured by Bojanus, in his * Anatome Testudinis

Europoese,” fol. .
Mus. Leverianum.

995. The shell of the speckled Box Tortoise (Cistudo Furopea), with some of the
seutes removed from the carapace. Mus. Brit.

096. The shell of the speckled Box Tortoise (Cistudo Ewropea). HHunterian.

997. The carapace of the speckled Box Tortoise (Cistudo Ewropea), with the first
four vertebral and last pair of costal scutes removed. Mus. Brit.

998, A skeleton of the American Box Tortoise (Cistudo clawsa ; Testwdo Carolina et
Test. elawsa, Linn.).

The neural arch of the atlas is almost wholly supported by its proper centrum, which is not
fixed to the seeond cervieal vertebra. The fourth cervical vertebra is biconvex. The tenth
and eleventh vertehree, C[Illllti!lg from the first dorsal, form the sacrum ; but the iline bones
are chiefly supported by the expanded pleurapophyses of the second sacral vertebra. The tym-
panic cavities extend into the mastoid bones, which are thus converted into * bullze osses.’

Presented by William Home Clift, Lsq.
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999. The shell, skull and pelvis of the American Box Tortoise (Cistudo clawsa), with
the plastron separated from the carapace, showing its moveable joint, and the
second and third vertebral and first costal scutes removed from the carapace.

Mus. Brit.

1000. The carapace, with the hinder part of the plastron, the cervical vertebree, sca-
pular and pelvie arches, and the bones of the extremities, of the American
Box Tortoise (Cisfudo elausa).

In the earpus the two parts of the seaphoid have coalesced, and there is a distinet pisi-
forme, together with the lunare and cuneiforme, in the proximal row. The distal row con-
sists of five bones, the unciforme being divided as usual in the Chelonia,  The pollex and the
two outer digits have each two phalanges ; the index and medius have each three phalanges ;
the last phalanx supports a claw on each digit. In the hind-foot the rudimental caleaneum
has coalesced with the astragalo-scaphoides. The digits decrease in strength from the first
to the fifth, and in length from the second to the fifth.  The hallux has two phalm]gﬂ.-s; the
next three digits have each three phalanges ; there is barely a rudiment of a second elawleza

phalanx upon the fifth digit.
Huilerian.

1001. The shell of the American Box Tortoise (Cisfudo clawsa), showing the close
adaptation of the plastron to the carapace when the door-like flap of the fore
part of the plastron is drawn up. Hunterian.

1002. The carapace of the American Box Tortoise (Cisfudo clawsa).

Fig.—Scheepff, Test. tab. 7; Grew, tab. 3. fig. 2.
Hal.—North America,

Mus. Brit.

1003. The carapace of the American Box Tortoise (Cistudo clausn). Mus. Brit.

1004. The carapace of the American Box Tortoise (Cisfado elawsa), with all the
scutes, save the last vertebral one, removed. Hunterian.

1005. The earapace of the American Box Tortoise (Cisfudo clausa), with the horny

scutes removed. The marginal plates but slightly indicate the inversion of
the border of the carapace. Mus. Brit.

2
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The carapace of the American Box Tortoise (Cisfudo clawsa), with some of the
marginal scutes removed ; showing the coextension of the marginal plates in
this variety, where the degree of eversion is slight. Mus. Leveriann.

The shell of a young American Box Tortoise—the Clouded variety (Cistudo
clawsa ; Terrapene nebulosa? Bell, Zool. Joumn. ii.). Mus. Brit.

The carapace of a young American Box Tortoise (Cisfudo clawsa). Tt shows
the immature character of the non-eversion of the margin : the keel is well-
developed. Mus. Leverianine.

The shell and skull of a young American Box Tortoise (Cistudo clausa), with
the scutes removed. Mus. Brit.
The shell of the Leverian Box Tortoise (Cisfudo Amboinensis, var. Leveriana).

The anterior flap of the plastron is articulated to show its mobility on the rest
of the plastron. Mus. Leverianum.

Family Terrestria.

Genus Testudo (Tortoises proper).

The skeleton of the great Land Tortoise of the Gallapagos Islands (7esfudo
elephanlopus).

A section of the carapace and plastron has been removed from the right side to expose the
dorsal and saeral vertebrar and the dispogition of the seapular and pelvie archies.  The frst
eight vertebrie are free, moveable, and ribless 3 the fourth of these *eervieal® vertebrae has a
inl.tch-q-lungatml eentrum, whieh is convex at both ends: the ciglltll 15 ghort and broad, with
the anterior surface of the body divided into two transversely elongated convexities, and the
posterior part of the body forming a single convex surface divided into two lateral facets ;
the under part of the centrum is carinate. The neural arch, which is anchylosed to this
centrum, has two antenor a}'gnpuph};ﬁre; 1nuul-'.illg ulm-nrds and two push:rinr ones le;ing
downwards : the spine is short, broad, obtuse, and overarched by the broad expanded nuchal
p],ul_r. The first dorzal vertebra is, also, short and broad, with two short and thick I'}IEIII-
apophyses, articulated by one end to the expanded anterior part of the centrum, and united
by suture at the other end to the succeeding pair of ribs. The head of each rib of the
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second pair is supported upon a strong trihedral neck, and articulated to the interspace of
the first and second dorsal vertebra : it becomes connate, at the part corresponding to the
tubercle, with the first broad costal plate, which articalates by suture to the lateral margin
of the first neural plate, and to portions of the nuchal and third neural plates: the connate
rib, which is almost lost in the substance of the costal plate, is continued with it to the an-
terior and outer part of the earapace, where it resumes its subeylindrical form, and artienlates
with the second and third marginal pieces of the carapace. The neural arch of the secomd
dorsal vertebra is shifted forwards to the interspace between its own centrum and that of
the first dorsal vertebra: a similar disposition of the neural arch and spine and of the ribs
prevails in the third to the ninth dorsal vertebree inclusive. The corresponding seven neural
plates are connate with the spines of those vertebrae, and form the major part of the median
picces of the earapace: the corresponding costal plates, anchylosed to the ribs, form the
medio-lateral pieces : the ninth, tenth, and pygal plates, with the marginal plates of the cara-
pace, do not coalesce with any parts of the endo-skeleton.  The bony floor of the great abdo-
minal box, or ° iulastn:-u,’ is formed by the hu::um|m|:h:,-m-s and sternum connate with dermal
osseous plates ; forming, as in the preceding Orders of Clefonia, nine pieces, one median and
symmetrical, answering to the proper sternum, but called ¢ entosternal; and eight in pairs :
of these the two anterior are termed ©episternals,” the nest two expanded pieces “liyoster-
nals,’ the sueeeeding pair * hyposternals,” and the next contracted pair ¢ xiphisternals.” The
e bones abut Egn'ulst the |:|1Eum|m]]hj'=:‘il.‘s of the ninth, tenth and eleventh vertebrae, conmt-
ing from the first dorsal vertebra, Beyond these the vertebree, twenty-six in number, are
free, with short, straight and thick |11{‘le|m|:|1}'5|:ﬁ, articulated to the sides of the anterior
expanded poriions of the centrums. They diminish to mere tubereles in the twenty-first
candal vertebra, and disappear in the last three, which are anchylosed together.  The newral
arches of the candal vertebrae are flat above and without spines.  The strong columnar sca-
pula is attached by ligament to the first costal plate, and descends almost vertically to the
almul:lt:r-juiut, of which it forms, in common with the coracoid, the glenoid eavity. A strong
subeylindrical process or coutinuation of the scapula representing the acromion bends inwards
to meet its fellow at the middle line. The coracoid continues distinet from the scapula, ex-
pands, and becomes flattened at its median extremity, which does not meet its fellow or arti-
culate with the sternum. The iliac bones are vertieal and columnar, like the scapula, but
are shorter and more mmpmsmﬂ.: ﬂm;r articulate,, but do not [:nall:zici!, with the pui:i:j and
ischinm. The acetabulum is formed by contiguous parts of all the three bones.  The pubis
arches inwards and expands to join its fellow at the median symphysis and the ischinm
lms-teﬂnrlyz it sends ontwards and downwards a Iung thick obtuse process from its anterior
margim. The ischia, in like manner, expand where they unite together to prolong the sym-
physis backwards. The foramen ovale sen th:."[‘nii].l!ll]ﬂ i5 m!ar!:r cirenlar on each side.

In this specimen a portion of the carapace has been fractured and depressed : it has been
repaired by a growth of bone from the fractured margins, which have extended over the
horny covering of the depressed portion.

The skeleton was articulated from a specimen
Presented by Mr. Cross, of the Swrrey Zoological Gardens.
2¢2
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1012. The fore part of the osseous thoracic-abdominal box of a large Tortoise (7es-
tudo elephatopus).

It shows the modifications of the ordinary elements of a vertebra and their coalescence with
dermal bony plates, to which this singular structure is due. The upper piece or key of the
arch iz formed by a horizontal plate of bone, developed in the integument, and connate with
the summit of the neural spine.  The pleurapophyses of the same vertebra are similarly con-
nate with expanded and flattened costal plate, which is articulated by suture to the sides of the
neural |:||nlt':. The distal or inferior extremity of the plfllrmmlﬂ:nyais is articulated by suture
to the hemapophysis, or sternal rib, which expands as it descends into a broad quadrate plate
articulated by suture partly to the heemal spine, or ‘ entosternum,” partly to its fellow. The
modified elements of the neural and hsemal arches here preserved belong to the first vertebra
of the carapace, or second *dorsal” vertebra. The centrum has been removed, showing the
articular surfaces of the neurapophyses and plenrapophyses, divided each into anterior and
posterior facets, the latter being those which alone articulated with their proper centrum.
The short pleurapophyses of the first dorsal vertebra are retained, united by their sutures to
those of the second vertebra. The anterior median and anterior marginal pieces of the eara-
pace which articulate with the anterior borders of the costal |Ji:|1h:5 of the first vertebra of the

carapace, and the two anterior pieces of the plastron called © episternals,” are also preserved in
this specimen.

Presented by Prof. Owen, F.R.S.

1013. A pnstm'iur segment of the same thoracic-abdominal box of the Yesfedo efe-

phantopies.

It shows the union of the left pleurapophysis of the sixth vertebra of the earapace with its
expanded hwmapophysis, which articulates with its fellow of the opposite side without the
intervention of a hiemal spine : these expanded elements are termed © hyposternals,” and the
plastron is terminated behind by two smaller pieces of the same series of elements called
*xiphisternals."  With this preparation are also preserved the costal plates connate with the
left pleurapophyses of the third, fourth and fifth vertebrie of the carapace, showing the slen-
der elongated free portion of the rib, which supports the head, and the alternate increase of
breadth in the proximal and distal portions of the costal plates. Three of the dermal bones
called ¢ marginal picees® of the carapace are also preserved on the left side.

Presented by Prof. Owen, F.R.S.
i014. The posterior extremity of the same carapace.

It consists of the neural arches of the zeventh and eighth vertebrae of the carapace, with
the corresponding connate neural plates, and the three median dermal pieces which sueceed
and are :irrinli}' Imnuﬂuguus with those |1].ME'S. Three of the Hlargilml picm& on each side
complete this end of the carapace.  With these parts are preserved the neural arch and pleur-
ﬂpl:l'l‘li‘l_"l.‘:iﬂs of the first sacral vertebra, The neoral Spitll! of this vertebra articulates b}' a
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gsingle surface with the back part of the spine in advance, and by a corresponding posterior
surface with that which follows: its swmmit articulates with the ninth veural plate of the
carapace. The plenrapophyses of this vertebra are short, compressed, and expanded at their
distal ends, which are confluent with the antecedent pleurapophyses and present a broad
rough irregular surface for the attachment of the ilinm. The neural spine of the last ver-
tebra of the carapace is not directly continued into the ninth median or neural plate, but ter-
minates superiorly in two articular facets, one joining that plate and the other the plate in
advance,

Preseated by Prof. Owen, F.B.S.

A neural spine, with the connate expanded horizontal bony plate, and the
left pleurapophysis, connate with the costal plate of the carapace, of the
same Tortoise : the long compressed neck of the rib is excavated ante-
riorly. Presented by Prof. Owen, F.R.S.

The left humerus of the same Tortoise (Tesfudo elephanfopus), longitudinally
bisected, to show the absence of a medullary cavity : its place is occupied by
a coarse cancellous texture. Presented by Prof. Owen, F.R.S.

The left femur of the same Tortoise in longitudinal section, showing a similar
structure. Presented by Prof. Owen, F.R.S.

The osseous thoracic-abdominal box or shell of a young Elephant Tor-
toise (Testudo eleplantfopus), from which the horny scutes have been re-
moved.

The median picces of the carapace are numbered from & 1 to s. 12, consecutively, and of
these the second to the muoth inelusive are connate with the summits of the spines of the cor-
responding dorsal vertebrse. The lateral plates of the earapace are numbered from pl. 2 to
9, mnuuculiwl:;, l:eing connate with the ll[eum]:'mph_r,.'ﬂial elements or vertebral ribs of the
second to the ninth dorsal vertebre imelugive. The short ribs of the first dorsal vertebra
may he seen in the interior of the box articulated by their ux}'mlll]m'l distal extremities to the
second pair of ribs.  The marginal pieces are numbered from se. 1 tom. 11, consecutively, on
each side. The pieces of the plastron have their ﬁPL'v['.iEl names written upon them.  The
necks or proximal free portions of the expanded ribs are unusually long and slender in Tor-
toises with lofty carapaces of the present form. The neural spines are extremely thin and
deep plates, their antero-posterior extent mueh exceeding that of the neurapophyses support-
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ing them: the centrums, also, of these vertebrae are much compressed, and consist appa-
rently of their cortical part nnl_f..', the neural canal with the ﬁ]h'lhsll cord mtlp}fing the ]ular:e
of the medullary part in their centre.

The ribs of the first sacral, or tenth vertebra counting from the first dorsal, unite with
those of the ninth vertebra to form the expanded dise against which the iliac bones abut.

Presented by Sir Joseph Banks, Bart., P.R.S.

1019. The shell of the Negro Tortoise (7esfudo nigrita, Dumeril and Bibron).
Presented by Mrs. Kobinson.

1020. The shell of a young male Elephant Tortoise (Zestudo elephantopus ; T. nigra,
Dumeril and Bibron). Presented by Sir Joseph Bauks, Bart., P.R.S.

1021. The shell of a very large Tortoise (Zestudo elephantopus).

The animal was a native of the Seychalle Islands, and was being sent to General De Caen,
Governor of the Isle of France, in the French corvette @ Gobe Mouche,” which was captured
by Captain Corbet, of H.M.S. ¢ Nereide,” and the animal brought to the Cape of Good Hope.
It was sent to England by Admiral Bertie, who eommanded at the Cape, and remained in a
living state at Petworth, the seat of the Earl of Egremont, from August 1809 until April
1810, Its weight was 207 pounds.

Presented by the Larl of Egremont.

1022. The shell of a male Radiated Tortoise (Tesfudo radiata). Hunterian.

1023. The shell of a male Radiated Tortoise (Testudo radiata, Shaw).

Fig.—8haw, Zool. iii. pl. 2; Daund. ii. pl. 26.

Heal.—Madagascar.
HHunterian.

1024. The plastron of a male Radiated Tortoise (7esfudo radiata). The under sur-

face 1s concave, and the ‘ gular* scutes more produced than in the female.
Mus. Leverianwm.

1025, The shell of a female Radiated Tortoise (7estwdo radiate). Mus. Leverianuwm.

1026. The abdominal part of the shell, or plastron, of a female Radiated Tortoise
(Testuwdo radiata). Mus. Leverianum.



199

1027. The shell of the Geometrical Tortoise (Tesfudo geometrica, Linn.).

Fig.—8chwepff, Test. tab. 10.
Halb.— Africa, Madagascar.
Mus. Leverianum.

1028. The shell of the Geometrical Tortoise (7estuda geometrica), wanting the horny
scutes. Mus. Brit.

1029. The shell of the Geometrical Tortoise (Tesfudo geomelrica). Mus. Leverianum.

1030. The carapace of the Geometrical Tortoise (Zestudo geometrica).
Mus. Leverianum.

1031. The carapace and part of the plastron of the Geometrical Tortoise (7esfudo
geoietrica). Mius. Leveriauii.

1032. The carapace and part of the plastron of the Geometrical Tortoise (Tesfudo
geomelrica). Mus. Leverianuin.

1033. The carapace of the Geometrical Tortoise (7esfudo geometrica).
Mus. Leverianim.

1034. The carapace and part of the plastron of a vanety of the Geometrical Tortoise
(Tesfudo fentoria, Bell, Zool. Journ. . p. 420).
Hal— Africa,
Mus. Leverianum.
1035. The shell of the European, or Greek Land Tortoise {Testedo graca, Linn.).

Fig.—Schaepff, Test. tab. 8, 9.

Hab.—Southern parts of Europe, as Greeee, Italy, Sardinia, &c.
Mus. Brit.

1036. The shell of the European Land Tortoise (Zestudo greeca). Mus. Leverianuwin.

1037. The shell and pelvis of the European Land Tortoise (Testudo graca). Most
of the scutes have been removed from the carapace. Mus. Brit.
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1039,

1040,

1041.

1042.

1043,

1044.

1045.

1046.

200

The shell of the Stellated Tortoise (Tesfudo actinodes, Bell), wanting the
horny scutes. Mus. Brit.

The shell of the Stellated Tortoise (Zestudo actinodes, Bell), wanting the
horny scutes. Mus. Brif.

The shell of the Angulated Tortoise (Testudo angulata).

Hab.—South Africa. .
Presented by Benjamin Travers, Jun., Esy.

The shell of the Carbonaceous Tortoise (Testudo carbonaria, Spix; Test. Her-
cules, Spix).
Fig.—S8pix, tab. 14.

Mol —DBrazil and the Antilles.
Mus. Brif.

The shell of the Carbonaceous Tortoise ( Tesfudo carbonaria). Mus. Brit.
The carapace of the Carbonaceous Tortoise (Yestudo carbonaria).  Mus. Brit.

The skeleton, with a mutilated eranium, of a Tabulated Tortoise (Tesfudo fa-
bulafa), with most of the epidermal scutes remaining upon the plastron and
carapace. The pleurapophyses of two vertebrse, with those of the last dorsal,
go to abut against the iliac bones. Hunterian.

The shell, from which the horny scutes have been removed, of the Tabulated
Tortoise ( Tesiudo tabulala). Hunterian.

The skull and eight cervical vertebre of a Tortoise (Zestudo tabulata?).

The anterior border of the alisphenoid is singularly modified, forming an oblique double-
convex trochlear surface, apparently for a synovial joint with the tendon of the temporal
musele, facilitating the play, and adding to the force of that muscle.

Hunterian.
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1047. The sacral and caudal vertebra of the same Tortoise (7esfudo labulata?).

The sacral are three in number; their plearapophyses are uwnanchylosed, converge, and
unite at their distal extremities to form the artienlar surface for the ilinm.  Traces of the
sutures joining the shorter pleurapophyses to the first and second caudal vertebra remain,
hut are obliterated in the rest, which resemble transverse processes. The caudal vertebrae
are twenty-gix in number, and become remarkably depressed or flattened horizontally towards
the end of the tail: the fore part of the centrum is eoncave, the hind part convesx, in each.
From the length of the tail the specimen was probably a female,

Hunterian.

1045. The shell, with the skull and bones of the extremities, of the Denticulated
Tortoise (Testuedo denticulala).

Fig.—8haw, Zool. iii. pl. 13., from this specimen ; Schapfl, Test. tab. 28. fig. 1.
Halb.—South America,
Mus. Leverianwn.

1049. The shell of a young Denticulated Tortoise (Tesfudo denticulata).

Mausg. Leverianum.

1050. The skeleton of a small Tortoise (7estudo angulata).

The eight costal pieces of the right side of the carapace have been disarticulated, and
so attached that they may be uplifted, to expose the cavity of the carapace and to show the
bodies of the vertebree and the scapular and pelvic arches in sitw,  The hyosternal articulates

with the first costal plate, and the hyposternal with the fifth costal plate.
Mus. Sowth.

1051. The skeleton of the trunk and extremities of the Testudo angulata. The epi-
dermal seutes are preserved upon the carapace and plastron, but the carapace
is mutilated behind. Mus. Langstaff.

1052. The shell of Schweigger’s Tortoise (Zesfudo Schweiggeri, Gray, Synops. Reptil.
Part 1. p. 10. sp. 4).

Mus. Leverianum.

1053. The shell of the Arcolated Tortoise (Zestudo ( Homopus) areolata).

Fig.—Schwepff, Test. tab. 12. fig. 2, tab. 12, fig. 1 & 2; Shaw, Zool. ii. pl. 8.
Hab,— Africa,
Mus. Brit.

2
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1054. The shell of the Areolated Tortoise (7esfudo arcolata, Thunb.; Homopus,
Dum.).

Fig.—Scheepfl, Test. tab. 23.

Hab.-——Afriea, Madagascar.
Mus. Leverianuwmn.

Series of parts illustrating the principal Osteological characters distinguishing the
Tortoises, Terrapencs, and Twrtles, or the Land, Freshwater, and Marine

Chelonia.

1055. The skull of the green Turtle {Chelone mydas), without the lower jaw.

The chief characteristics of this form of Chelonian skull, with the purposes which they

serve, have been noticed in the descriptions of Nos. 769, 774 and 776.
Hunterian.

1056. The skull, wanting the lower jaw, of the expanded Terrapene (Euys eapansa ;
Podocuemis expansa, Wagner).

This species differs from other freshwater Tortoises (Terrapenes), and approaches the ma-
rine Tortoises {Tu‘rtl&!}}, h}' the vanlted hl'.'l:ﬂ.:," roof ar:‘:hillg over the tumpuml dvpresaiuns_
This roof is chiefly formed by the parietals, but differs from that in the Turtles in being com-
pleted laterally by a larger proportion of the squamosal than of the postfrontal, which does
not exceed its relative size in other Terrapenes. The present species further differs from the
marine Turtles in the non-ossifieation of the vomer and the consequent absenee of a septum
in the posterior mostrils; in the greater breadth of the pterygoids, which send out a com-
pressed rounded process into the temporal depressions : the orbits also are much smaller, and
are bounded behind by orbital processes of the postfrontal and malar bones : the mastoids
and paroccipitals are more produced backwards, and the entire skull is more depressed than

in the Turtles.
Presented by Liewt. Mawe, K.V

1057. The skull of a Terrapene (Emys concentrica).

In this skull, which may be regarded as the type of that of the freshwater Tortoises, the
parietal crista is continued into the occipital one without being extended over the temporal
fossee ; the fascia covering the muscular masses in these foss undergoing no ossification.
The bony hoop for the membrana tympani is ineomplete behind, and the columelliform stapes
passes through a noteh instead of a foramen to attain the tympanic membrane.  The mastoid

is excavated to form a tympanic air-cell,
Hunterian.
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1058, The skull of a land Tortoise (Tesfudo elephantopis).

1059,

1060.

1061.

1062,

1063,

1064.

1065.

1066.

1067.

In the true Tortoises the temporal depressions are exposed, as in the Terrapencs : the head
is proportionally small and ean be withdrawn beneath the protective roof of the carapace.
The skull is rounder and less depressed than in the Terrapenes: the frontals enter into the
formation of the orbital border. The tympanic hoop is notched behind, but the eolumelli-
form stapes passes through a small foramen. The palatine processes of the maxillaries are
on a plane much below that of the continuation of the basis cranii formed by the vomer and

palatines. :
Hunterian.

The left moiety of the vertically bisected cervical vertebrae of a marine Turtle
(Chelone).

The hypapophysis of the atlas supports a much smaller proportion of the neural arch than
the true eentrum or “odontoid* does.  In the second and third vertebra the centrum is
convex before, concave behind. The body of the fourth cervieal is biconvex ; that of the
fifth iz concave before and flat behind ; in the three ﬁ]l]uwing the hﬂd}' ig convex behind.

Hunterian.

The left moiety of the vertically bisected cervical vertebra of a Tortoise (Zes-
faelo).

The seeond vertebra is convex in front, coneave hehind ; the third is biconvex ; the next
three are concave in front and convex behind ; the seventh 15 biconcave.
Hunterian.
The right scapula and acromial process of a Turtle (Chelone).
The right coracoid of the same Turtle.
The left scapula and acromial process of the same Turtle.
The left coracoid of the same Turtle.
The right scapula and acromial process of a mud Tortoise (Trionga).

The right coracoid of the same Trionyae.

The left scapula and acromial process of the same Trionya.
2p2
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1069.

1070,

1071.

1072.

1073.

1074.

1075.

107 6.

1077.

1078.
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The left coracoid of the same Trionya.
The left scapula and acromial process of a freshwater Tortoise (Euys).

The left coracoid of the same species. This is remarkable for the great
length and slenderness of the columnar scapula.

The right scapula and acromial process of a large Tortoise (Testudo niger).
The right coracoid of the same Tortoise.
The left scapula and acromial process of the same Tortoise.

The left coracoid of the same Tortoise.

The Tortoise (Testudo) is charactenized by the shortness of the clavicular process in com-
parison with the length of the scapula, and by the shortness of the coracoid in comparison
with its breadth: the Twionyzr is remarkable for the length of its elavieular process, which
almost equals that of the scapula; and the Chelone by the length of its coracoid, which ex-
ceeds that of the scapula. The coracoid is less expanded in the Chelone than in the fresh-
water or land Tortoises : it is of intermediate breadth in the Trionys, where it is further
distinguished by a ridge upon its upper surface.

The pelvis of a small Turtle (Chelone mydas).
The pelvis of a Trionye (Trionye australis),
The pelvis of an Finys.

The pelvis of a Tortoise (Testudo elephantopus).

The pubic bones are more expanded at their onter and hinder angles in the Chelose, and
eslmcinﬂg in the Tn'ﬂr:y:, than in the Testudo, and the © foramina ovalia® are not divided l:l-}'
the extension of bene between the pubis and ischium, in the Chelone and Trionyz, as they
are in the Enys and Testudo,
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1079. The seapula, coracoid and bones of the left anterior extremity of a Tortoise
(Testudy tabulata).

The ordinary position of that extremity is a state of extreme pronation, with the olecranon
thrown forwards and ontwards, and the radial side of the hand, or thumb, directed 1o the
ground. The humerus is strongly bent in a sigmoid form, with the anconal surface convex
and directed wpwards and outwards: the two tuberosities at the proximal end are much
developed and bent towards the palmar aspeet, bounding a deep and wide groove : that
which answers to the external lll'Inrrrﬁit:,' 15 the smallest, and |:|}' the rotation of the humerus
it beeomes the most internal in position. The proximal row of the carpus consists of three
hones, a IIREI:," ﬁcaplmidua, a small lunare, m':lg{ﬂ into the inlr-rspnoc- of the radins and ulna,
and a large cuneiforme. The second row consists of five distinct bones, corresponding with
the five digits ; those supporting the fourth and fifth answering to the os unciforme, the re-
maining three to the trapezium, trapezoides and magnum. Each of the digits has one meta-
-{:-.arpal and two phalanges, exeept the fifth, which has but one ]llmhmx. A sesamond bone 1=

placed beneath the metacarpo-phalangeal joint of the three middle digits.
Hunterian.

1080. The bones of the right anterior extremity of the same Tortoise.

The capsule of the shoulder-joint includes a considerable proportion of the fore and back
part of the neck of the humerus ; it is reflected close upon the neck of the bone at its sides.

Hunlorian.

1051. The bones of the left hinder extremity of the same Tortoise.

The patella is lignmentous : the synovial joint between it and the femur is distinet from
the proper capsule of the knee-joint. The proximal row of the tarsus consists of two bones,
astragalus and caleaneum, which appear to have become confluent in this specimen. The
diztal row consistz of five hones, four of which support the four normal toes, and the fifth a
rudiment of the metatarsal of the fifth toe: the fourth and fifth of the zecond row of tarsals
answer to the os cuboides of higher animals ; the other three bones to the three ossa cunei-

formia. The astragalar part of the single proximal bone would seem to include the seaphoid
az well as the ealeaneum.
Hunferian.

1052. The bones of the right hinder extremity of the same Tortoise. Hunterian.

1083. The left scapula, coracoid and anterior extremity of a small freshwater Tor-
toise (Lhys).
The proximal row of the earpus consists of four bones, of which the lunare is wedged be-

tween the radins and ulna, and the homologue of the scaphoid is divided : the pisiforme is
absent : the unciforme is divided, forming, with the trapezium, trapezoides and magnum, five
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bones of the second series. The first and fifth digits have each a metacarpal bone and two
phalanges, the second phalanx supporting a elaw ; the first and second, and probably also the

third digits, have each had three phalanges.
Hunterian.

1084, The right seapula, coracoid, and anterior member of the same Fuys, wanting

several phalanges. Hunterian.
1055, The left leg and hind foot of the same Euys. Hunferian.

1086. The right leg and hind foot of the same Finys.

The hallux has two phalanges with a claw ; the next three digits have each three pha-
langes with a claw ; the fifth has two small and slender phalanges, and is clawless. The
astragalus and scaphoid form a single bone, but there is a distinet rudiment of a calcaneum :
the bones of the second tarsal row progressively increase in size from the tibial to the fibular
side ; the two representing the cuboid are distinet, the outermost is broad and flat, and sup-
ports the rodiment of the fifth toe.

Hunterian.

1087. The bones of the left anterior extremity of the green Turtle (Chelone mydas).

The shaft of the humerus is compressed laterally instead of from before backwards, az in
the Tortoise. The ulna i3 much shorter and the oleeranon less developed than in the Tor-
toise. The proportions of the scaphoides and lunare are reversed, the lunare being the largest
bone and the scaphoid divided into two, of which the part that articulates with the trape-
zoides and magnum is here ossified : the cunciforme is a flattened bone of large dimensions,
aud here also the pisiforme is well developed. The five bones of the distal row are distinet,
as in the Tortoise : that which answers to the os magnum is the smallest, In old Turtles it
is sometimes anchylosed with the fourth and fifth of the distal series, forming a single bone,

answering to both magnum and woeiforme in the human wrist.
Hunterian.

1088, The bones of the right fore extremity of the same Turtle.

In both these specimens the second phalanx of the pollex supports a claw: the three
middle digits have each three phalanges, the last being flattened and without a claw ; the

fifth digit has only two phalanges.
Hunterian.

1089, The bones of the left hind foot of the same Turtle.

The proximal row of the carpus consists of two bones, the larger one answering to the
astragalus and scaphoides, the smaller one to the caleanenm ; the second row includes five
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bones ; the three cnn'e'spﬂu&iug to the cuneiform bones are very small, the two which answer
to the euboides are very large ; that which supports the fifth digit stands out like a broad
dcprcssad metatarsal, The three middle toes have each three lslmlanges; the first and fifth

have only two, and the first supports a claw.
HHunterian.

1090. The bones of the right hind foot of the same Turtle. Hunterian.

1091. The bones of the fore-arm and paddle of a large Turtle (Chelone mydas).

In this specimen both portions of the bone answering to the scaphoid in the Tortoise are
ossified, and the three outer bones of the distal row answering to the magnam and uneiforme
are partially confluent with one another : the large compressed pisiforme articulates in a small
proportion with the cuneiforme, but chiefly with the outer border of the unciforme.

FHlunlericn.

1092. The bones of the right hind leg and paddle of the same large Chelone.

Hnlerian,

1093. The bones of the left anterior extremity of a Mud Tortoise (Triomyr Bi-
hranit).

They are preserved with their natural connections.  The carpal bones are in three rows,
the middle row being incomplete and formed by a divided ‘ scaphoides’; the proximal row is
formed by a large ‘ lunare’ wedged between the radius and ulna, a larger cuneiforme, and a
pisiforme ; the distal row is formed by five bones, as in other Chelonia. It is interesting to
obzerve that the sc.nplmitllzs, which articulates with the trapezium, trapezoides and magnum,
holds the same relative position in the carpus as the scaphoides does in the tarsus of Mam-
malia. The pollex has two phalanges, the last with a claw; the three middle digits have
each three phalanges, but only the index and medius have claws ; the fifth digit has two pha-
langes and has no claw.

1094. The bones of the left posterior extremity of the same Zrionya, similarly pre-
pared.

The proximal row consists of a single hone, answering to the astragalus, caleaneum and

euboides ; the distal row eonsists of five bones, of which the three cuneiformia are very small,

and the first concealed between the proximal tarsal bone and the first metatarsal. The two
divisions of the cuboides are very large, and the outermost dilated and angular.

Prepared from the specimen presented by Cap!.
Sir Lverard Home, RN, FR.S.
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10895. The left radius, ulna, carpal, metacarpal and phalangeal bones of the Zestudo

yreecd. Hunlerian.

1096, The left tibia, fibula, tarsal, metatarsal and phalangeal bones of the same 7es-
fudo greea. Hunterian.

Preparations illustraling the development of the carapace and plastron of the
Chelonia.,

1097. The carapace of a young Tortoise (Zesfudy).

The bodies and neural arches of the vertebre have been removed from the carapace,
leaving only the ribs and the incipient expanded plates attached to these and to the neural
spines, together with the marginal plates. The neural plates are of a subquadrate form, but
of irregular size, and with rounded angles and ill-defined outlines ; the tenth plate being in-
sulated between the ninth and the last or pygal plate. On each side of the middle row of
nenral plates is a series of eight similarly-sized, triangular or rhomboidal plates, each of them
marked on their outer surface with a triradiate linear impression formed by the junction of
two costal seutella with one vertebral seutellum, or of one vertebral with two costal scotella ;
excepting the penultimate or seventh plate. Around the border of the carapace are eleven
pairs of marginal plates, exclusive of the nuchal and pygal plates.  The wide interval between
the marginal and the inecipient costal plates was ocenpied by the corium, supported by the
eight pairs of ribs of thie carapace, by the first pair of short dorsal ribs, by the pair of shorter
lumbar ribs, and by the rib-like upper and outer extremities of the hyosternals and hypo-
sternals, which ascend beyond the marginal plates. The extremities of the ribs do not as
vet join the marginal plates. The nuchal plate, the ninth and tenth neural plates, the pygal
plnti‘, and all the marginal plates are i]'l-l'.lE].'llC.'lI[Iﬂ‘l‘t! O55E01E tli:\'i.'lnl:lmtlltﬁ in the substance of
the derm : the other neural plates are connate with the neural spines of the second to the
ninth dorsal vertebrae inclusive, and the costal plates are similarly connate with the upper
surface of the ribs of the same vertebrae at varying distances from their proximal ends. The
first, second, fourth, sixth and eighth ribs of the carapace are continued from heneath the
outer angles or apices of the corresponding costal plates, but the third, fifth and seventh ribs
of the carapace are continued from beneath the middle of that side of the corresponding tri-
angular costal I}lah: which seems to form its base.

A strong argument for regarding the costal plates as dermal ossifications rather than pro-
eesges or continuations of the endo-skeletal elements, to which they are attached, may be
drawn not only from their Iilaw of :ll;"l‘ljli,]].‘htl'lEllt, but also from the period of their ossifica-
tiom ; and their relative position to the ribs with which they are connate.

The uniformly slender pleurapophyses are ossified nearly throughout their whole length
before the ossification of the costal plates, which have usually been regarded as their ex-
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panded tubereles, commences : and the beginning of the superadded bone is not at the same
point in each rib, as might have been expected if’ it were the exogenous process called “tubercle’
of the rib. The costal plates are situated alternately nearer to and farther from the head of
the rib ; and their presence seems Lo e determined rather I]}' the ;mgh‘. of union of the BR[HEL-
incumbent vertebral sentella with the lateral or costal semtells, than by the necessity for
additional strength in the articulation of the ribs with the spine. Ossification commenees st
the point from which the three impressions radiate, and as this point is nearer the median
line at the median apex of the eostal seutellum than at the lateral apex of the vertebral seu
tellum, the resulting plates of bone are all:.-l.'l'l‘l.ﬁtl*]_‘l." further from or nearer to the middle line :
and the first, third and fifth costal plates have advanced along the proximal end of the rib so
as to join the neural plates, whilst the second, fourth and sixth costal plates leave a portion
of the proximal end of the rib uncovered and erossing the space between the incipient costal
plate and the neural plate. In regarding these incipient ossifications, extending into the sub-
gtanece of the corivm and receiving the impressions of the epidermal seutes, as the developed
“tuberele’ of the ribs, as Rathke has endeavoured to illustrate in tab. 3. figs. 11 (Tortoise),
12 and 13 (Chick) of his elaborate :'ilmmgrulill"", we are compelled to suppose that each
successive rib in the Tortoise has a different position of its tubercle, which is alternately
nearer and farther from the head, and that the neck of each suceessive rib is alternately long
and short, which is contrary to all analogy furnished by those eold-blooded or warm-blooded
Fertebrata that have unguestionably the exogenous process called © tubercle” developed from
the true neck of the rib.

There iz an obvicus difference in the texture and external surface of the bones which un-
questionably belong to the endo-skeletal vertebrae, and of those which, notwithstanding their
conuection with the neural Epi!h’:ﬁ and p].ﬁllrﬂlmph:,‘ﬁesg are developed in the fibrous substanee
of the corium. These nascent “neural® and ° costal® plates of the carapace have a granular
exterior and a coarse spongy texture, whilst the neural arches and pleurapophyses are com-
pact, smooth, and with a polished external surface: the part of the plenrapopliysis which
passes beneath and is attached to the under surface of the ®costal’ plate contrasts strongly
with that superimposed dermal ossification.

The marginal plates present the same rough, coarse, granular character as the neural and
costal plates: they are in no way connected in their development with the pleurapophyses,
which do not yet reach them : their ossification has been governed by the presence of the
marginal epidermal scutes, and, as in the case of the costal plates, by the points of junction
of contiguous scutes; cach marginal ossification is accordingly impressed by the lines indi-
cating the junction of the marginal epidermal scutes with each other and, in the case of the
middle ones, with the contignous sentes of the plastron.  The number of the marginal plates
accords, moreover, with that of the marginal epidermal scutella, not with that of the ribs.

Mus. Brit.
1098. The plastron of the same immature Tortoise.

It presents the same difference in the texture and surface of the endo-skeletal and exo-

* Ueber die Entwickelung der Schildkriten, 4to.
2E
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skeletal parts of the incipient bones as does the carapace : the triangular entosternal bone,
the greater part of the episternals and xiphisternals, and a smaller proportion of the hyo-
sternals and hyposternals, are compact bone with 2 smooth shining free surface : the greater
part of the broad ||:|.'uasr.enm] ani hyfuml‘.l:nml plat.es, the entire and even margimi of which
are encroaching on the eentral unossified space of the plastron, are subgranular, coarser and
more opake than the slender endo-skeletal parts, which still retain much of the primitive rib-
like form they present in the futal Chelone, and are seen applied, as it were, to the inner
(upper) surface of those dermal plates. The median extremities of the true endo-skeletal
parts have begun to expand, and to shoot out the pointed rays of tooth-like processes which
they retain in the Trionyees and the marine Chelonia. From the flattened and expanded
mner and lower end of the Ii_‘!.'-l.'r!ill':rllal the main ]'.rull_!r of the bone arses and curves ||P'|.mrcis,,
ouwtwards and forwards, in the form of a long and slender rib, and applies itself to the inner
and fore part of the first elongated pleurapophysis of the carapace, extending as far as the
incipient dermo-costal plate.  As the inner and lower toothed border of the endo-skeletal part
of the hyosternal touches the onter border of the entosternal bone, the heemal arch of the
first segment of the thoracic-abdominal case (second vertebra of the back) is completed inde-
pendently of the marginal pieces ; and, in point of fact, the third and fourth marginal plates
are simply applied to the outer side of the hyosternal where it bends upwards to join the first
long pleurapophysis or rib of the carapace. The most obvious and natural explanation of this
first complete segment of the thoracic-abdominal region of the voung Tortoise, according to
the typical vertebra, and the composition of the corresponding segment in the nearest allied
Fertebrata, is—that the centrum, the neural arch, and the pleurapophysis being unguestion-
ably the elements so ealled, the hyosternals are the “hemapophyses” (sternal ribs or costal
cartilages), and the entosternum is the *hemal spine’ or sternum proper. The hyposternals
in the young Testudo resemble the hyosternals, but are shorter ; the slender rib-like portion
which curves upwards and outwards applies itself to the back part of the extremity of the
fifth rib of the carapace, almost filling the interspace, for one-fourth of its length, between
that rib and the next, and thus again forming the haemal arch of the segment without the
intervention or aid of any of the marginal plates, the seventh of these being simply applied
to the outside of the hyposternal, where its slender elongated extremity bends upwards to
juin the vertebral rib: and the 'IJTllj' inco‘mlﬂete part of the arch 15 the unossified median
space between the lower expanded and dentated ends of the hyposternals, between which the
entosternal, or true sternal piece, does not extend backwards. So that the condition of this
fifth segment of the thoracie-abdominal box, in the young Tortoise, repeats that of = poste-
rior dorsal segment of a mammal or erocodile, in which the cartilages of the ribs, or abdo-
minal ribs, do not reach the sternum; and the Omithorhynchus offers a special resemblance
to the Tortoise in the expansion of the semiossified heemapophyses, or cartilages of its  false
ribs."  The xiphisternals, viewed in like manner as ¢ hemapophyses,” repeat the condition
of those abdominal ones in the Crocodile and Flesiosaur which do not ascend so high as to
join their plenrapophyses or vertebral ribs. The difference between the endo-skeletal and
exo-skeletal purtiuns of these clements of the ]:]a,&tmn 15 a5 |1'|niu, and the contrast, in:ll:i}d, s
almost as great, in the young Tortoise as in the adult Trionyx, where the superadded ossifi-
cation, at the expense of the dermal system, is characterized by the vermicular or punctate
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character of the exterior surface, a character common to the dermal ossified plates in the Rep-
tilia, especially of the closely-allied Crocodilian order.
Mus. Brit.

1099. The carapace and plastron of a young Terrapene (Lmys concentrica).

The costal plates have begun to be ossified from near the proximal ends of each of the long
and slender ribs of the carapace, and from points more nearly parallel with the median line
than in the young Tortoise : the third and fifth are nevertheless nearer the neural plates than
the first, second and fourth. The nuchal plate is disproportionately large.  The inner bor.
ders of the hyo- and hypo-sternals send many pointed rays into the middle membranous
space, thus temporarily repeating the permanent character of those bones in the Turtle : and
the outer borders of the same bones are still united by membrane to the marginal platez, all
of which are independently developed in the substance of the coriam.

Mus. Brif.

1100. The carapace and hyosternals of a young Terrapene (Fmys serrata) ; showing
the independent development of the large nuchal and first three marginal plates
mn the substance of the corium, and the slender rib-like portions of the hyo-
sternals which join the second dorsal plenrapophyses. Mus. Leverianum.

22



Class AVES.,

CHIEF CHARACTERISTICS OF THE SKELETON, AND TEXTURE OF
THE BONES, OF BIRDS.

1101, The right moiety of the vertically bisected craninm of an Albatros (Diowme-
deea exulans).

It shows the ivory-like whiteness and compaciness of the osseous tissue, and the loose open
cancellons structure of the bones.  Air is admitted into these cancelli partly, as may be seen,
from the nasal passages, and partly from the tympanie eavity which receives it from the
eustachian tube ; from the latter souree the proper bones of the cramium receive their air.
Some of the characteristic features in the compesition of the skull of birds may here be
noticed : as, for example, the obliteration of all the ordinary sutures of the eranium, except
those which unite the tympanic bone, 2s (anditory process of the temporal), to the mastoid,
(mastoid process of the temporal); and that which unites the pterygoid, 22 (pterygoid pro-
cess of the sphenoid), to the basisphenoid, s (basilar process of the sphencid) ; which sutures
are speedily obliterated in the Human Subject. The premaxillary is confluent with the nasal
and with the maxillary ; the nasal being confluent with the frontal and the maxillary with
the jugal. The jugal and squamosal are also confluent, and form a long zygomatic style in
all birds, connected at the hinder extremity by a moveable glenoid joint to the outer and
lower part of the tympanie. The pterygoid articulates, in like manner, with the inner and
lower part of the tympanie, the movements of which are thus communicated to the npper
mandible, so far as the junction of the nasal with the frontal admits of such independent
rotion.

Presented by Prof. Owen, F.R.5.

1102, The right moiety of the vertically bisected cranium of a Gannet (Swle Bassana).

It shows the moveable articulation between the nasal and frontal by which the upper jaw
can be raised. Both facial and cranial bones show the same open cancello-reticulate texture
for the reception of air as in the Albatros.

Presented by Prof. Owen, F.R.S.

1103, A longitudinal section of a cervical vertebra of an Ostrich (Struthio Camelws).

It shows its open cancellous texture, and the orifice which admitted air therein from a con-
tignons cervical air-cell.  In this specimen may be noticed what appears to be a perforated
transverse process, but the nature of which is shown in the following specimen.

HHunterian.
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1104. Two cervical vertebre of a young Ostrich (Struthio Caneelies).

They show the pleurapophyses, or radimental vertebral ribs, still unanchylosed to the par-
apophysis below and the diapophysis above. The neural arch coalesces very early with the
centrum in all birds. The anterior artienlar surface of the centrum is convex vertieally, eon-
cave transversely, and the reverse on the posterior surface ; =o that they are joined by slightly
interlocking trochlear articulations. The anterior zygapophyses look obliquely upwards and
inwards, and the |:|u:'h::il:rr ones downwards and outwards: the nenral canal is slightly ex-

panded at its outlets,
Presented by Prof. Owen, F.R.S.

1105. A dorsal vertebra, in longitudinal section, of an Ostrich (Strufhio Camelus).

It shows the loose eancellous texture, and the orifices by which the air is admitted therein.
The pleurapophyses have been removed ; they do not become anchylosed, as in the neck, but
leave articular surfaces upon the centrum and diapophysis.

Huaterian.

1106. The vertebre of the trunk of a Pelican (Pelecanns Ouocrofaius), from the
middle of which a segment has been removed by vertical section.

The cut surfaces show the light cellulosity of the centrum, neural arch and sternum. The
following letters indicate the elements of the modified vertebrae of the thorax: e. centrum ;
#- parapophysis ; o diapophysis; . neural arch and rudimental spine ; pf. pleurapophysis ;
k. hemapophysis ; A. 5. heemal spine. The tendeney of individual elements and bones to
coalesce in birds has already been illustrated in the eranium ; it is here shown not only by
the confluence of the centrum with the neural arch, but by that of several conseentive cen-
trums and arches mto a 5i:|:|g|e bone, Im like manner the hoemal E]i'llll:'s, which comtinue
distinet in many Vertebrata, have here coalesced into a single bone, which articulates on each
side with the haemapophyses of several vertebrse. These coalesced spines are also much de-
veloped in breadth, and send down from the middle of their under surface a longitudinal
crest or keel.  This modification relates to the extension of the surface for the origin of the
great museles of flight, and renders the © sternum,’ as the coaleseed series of $|Jin|."$ 15 ealled,
one of the most characteristic parts of the skeleton of the bird. Ossification extends from
the neural arches into the tendons of the vertebral muscles, and such bone-tendons, both
here and in other parts of the body, as the legs, are also characteristic of birds. The sca-
pula is long and slender, as in the Chelonia ; but is usually more compressed and sabre-
shaped than in the Pelican. The eoracoid, as a general rule, is a distinct bone, moveably
articulated to the seapula at one end and to the sternum at the other.  Its broad sternal end
here articulates by a kind of gomphosis with a deep groove on the fore part of the sternum.
The clavicle articulates with the coracoid above, but is confluent with its fellow and with the
keel of the sternum below. The iliac bones are remarkable for their length, and for the
number of the vertebra, or the great extent of the confluent spinal eolumn, to which they
are anchylosed ; they reach in the present instance, and in most other birds, from the tail
forwards to the vertebree with moveable ribs: thus the artificial characters of a *lumbar
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vertebra® are wanting. The pubiz and ischinm on cach side have eoalesced with the ilivm
to form the lower boundary of the widely-perforated acetabulum. The pubis is long and
slender, joins the ischium of its own side near its lower extremity, but does not join its fellow ;
thus the foramen ovale is defined, but there is no symphysis pubis : the absence of this sym-
physis facilitates the expulsion of the large ovum with its unyielding calcareous shell.  The
ischium coalesces posteriorly with the ilium, and converts the ischiadic noteh into a foramen.
The candal vertebrae are few in number, with broad transverse processes formed by confluent
pleurapophyses, the limits of which may still be traced. A hwmapophysis is articulated to
the lower interspace, between the fourth and fifth eandal, and is anchylozed to the sixth.

Presented by Prof. Owen, F.R.S.

1107, The right humerus of an Argala (Ciconia Argala).

It is remarkable for its lightness, as compared with its bulk and seeming solidity ; it is, in
tact, a mere shell of compact osseous tissue. The orifice admitting air to its large cavity is
beneath the great tuberosity at the proximal end.

Hunlerian.

1105, The left humerns of the same bird, longitudinally bisected.

It shows the thinness of the compaet walls and the loose cancellous lacework at the extre-
mities : filamentary processes of bone shoot more or less obliguely across different parts of
the cavity, serving to strengthen, like tie-beams, the thin walls, and also, being hollow, to
convey minute blood-vessels. The proximal half of the bone is divided longitudinally by a
loose cancellous partition : the decussation or anastomoses of the delicate hollow columns
give an open reticulate structure to the inner surface of the air-cavity at the two extremities

of the bone, which is highly characteristic of the class of birds. ]
Hunlerian.

1109. A coracoid of a Pelican (Pelecanus Onocrotalus).

The thin compaet parictes are removed from one side, exposing the air-cavity, which is
traversed by the slender decussating hollow columnar processes. The economy of the dense
material employed in effecting the requisite strength of the bone is well exemplified in this
specimen : the apertures admitting the air form an open network near the proximal end of

the hone.
Hunferian.

1110. The chief metacarpal, answering to the third or ‘ medius,” with the slender
fourth metacarpal anchylosed thereto at both ends, of a Pelican (Pelecanus
Onocrolalus).

A seetion of the thin outer parietes has been removed from one side of the principal meta-
carpal, showing its large and smooth air-cavity : the columnar spiculae are very few in num-
ber: the pneumatic foramen is eircular, and situated beneath the proximal condyle.

Hunlerian.
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1111. The proximal phalanx of the prineipal digit, answering to the third or ‘ me-
dins * of the same pinion.

The poneumatic foramina are numerous, and occasion a reticulate structure at the exterior

part of the bone. .
Hunterian.

1112, The sternum of a Wild Swan (Cygnus Bewickii).

The keel is excavated, not only for the reception of an air-cell, but likewise for a fold of
the wind-pipe, which fold expands with age and lies horizontally in the substance of the back
part of the sternum : small pneumatic foramina are situated at the anterior and inner surface

of the bone, and perforate the articalar surfaces for the sternal ribs.
Hanleric.

1113, A longitudinal section of a tibia of an Ostrich (Sfrathio Camelus).

The walls of the shaft are dense and thick, and lined by a layer of looser cancellous tex-
ture, which forms the greater part of the substance of the two extremities. No air pene-
tratez this bone. The medullary cavity is large, and mueh of its surface is smooth ; the
arteria medullaris perforates the bone near the termination of the fibular ridge ; the canal

extends obliquely downwards, divides, and its two inner orifices may be seen below the middle
of the shaft.
Hunterian.

1114. A longitudinal section of the tarso-metatarsal bone of the same Ostrich (Stru-
thio Camelus).

A larger proportion of its proximal extremity is occupied by a cancellous texture, closer
than that of the pneumatic bones. The eompact walls of the shaft are as thick as usual in
the marrow-bones of birds of this size. The inner surface of the medullary cavity is smooth.
The exterior short process above the distal condyle indicates the termination of the abortive
digit. The large canal perforating the proximal end of the bone from before backwards
indicates the primitive division of the two normally developed but now coalesced metatarsals.

Hunterian.
L115. The metatarsus of a young Ostrich (Struthio Camelus).

The single bone, or epiphysis, representing, in part, the tarsus, has been removed from the
swmmits of the three metatarsals, which coalesce with it, and with each other, to form the
present segment of the leg. The primitive clefts still extend some way down and may be
traced to the distal end: the metatarsal which supports the largest claw has the smallest
proximal end, that which supports no claw has the largest.

Presented by Prof. Owen, F.R.S.
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1116. The tarso-metatarsal bone of a Bustard (Ofis farda, Linn.).

The two foramina vear the proximal end lead to camals which indicate the primitive
distinetion of the three constituent metatarsals: a canal near the distal end, traversing the
bone from before backwards, is likewise another trace ; the three distinet trochlear distal
ends most ("Inaﬂ}' ]lmnifbstillg ihe cumpmltt character of the bone. The caleaneal process
is connate with the back part of the tarsal portion of the bone.

Hunferian.

1117. The distal end of the tibia and bones of the right foot of a Penguin (Apleno-
dyles patachonica).

The cut surface of the tibia shows the solidity of the bone characteristic of this strictly
aguatic and wingless bird. The groove of the extensor tendons has been converted into a
eanal by an osseous bridge, developed in part of the annular ligament in this and many other
birds. The primitive distinctuess of the three short metatarsals is well shown by two wide
longitudinal grooves, leading to two antero-posterior perforations, as well as by the distinet
distal articular ends. The difference in the number of the phalanges of each of the toes,
and its progressive increase from the inner or tibial to the outer side of the foot, iz here
seen.  The toe with three phalanges answers to the second in the pentadactyle foot ; the
next, with four phalanges, to the third toe, or “medius’; the one with five phalanges to the
fourth toe ; the fifth or little-toe is wanting in all birds ; a rudiment of the first or hallux
exists in the Apfenodyfes, and is attached to the tibial side of the anchylosed metatarsal of
the second toe.

Hunterian.

Order NATATORES.

Family Pirnipennate. Divers.

Genus Aplenodytes (Penguins) *.

1115, The skeleton of the Antarctic Penguin (Aplenodyles antarctica).

The number of vertebre between the skull and sacrum is 21, the last seven of which sup-
port moveable ribs, an eighth pair of ribs being attached to the first sacral vertebra, and the
rudiment of a ninth pair being connected with each sacral rib. The last six dorsal ribs are
attached to the sternum h}r bony hsamupuph}rm, an, tngclhr:r with the first pair, have bony
appendages articulated to them. The ribs of the first pair are free, without hwmapophyses :

* No species of this genus is known to exist north of the Equator.
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it is probable that a shorter pair of free ribs may have been attached to the fourteenth
cervical vertebra. The first four cervieal vertebrse have a single hypapophysis; the sixth
to the tenth have a pﬂir of h_!,'rmpﬂp'llysus; the inferior process 13 nga.in zaing'[t', {rom the
eleventh to the fourteenth vertebrae melusive ; it bifurcates into a pair of broad diverging
I'}lFl.tEﬂ in the first three dorsal wrt&hra,:, and becomes a :ii]]glﬂ mmpmssed_ lﬂnh: i thie rest.
The unusual development of the hypapophysis relates to the great size and strength of the
inferior muscles of the .?.pin{r, which combine with othier muscles of the trunk in the ﬁhuﬂ'lillg
movement by which the Penguin, like the Seal, makes progress, prone on its belly, along
dry land.

The scapulee are unusnally long and broad : the coracoids are of great length and strength,
and rest on grooves which oceupy the whele anterior border of the sternum.  The furculum
is strong, curved, with its apex at some distance from the keel to the sternum. The bones
of the fin-like wings are compressed, as in the paddles of the Cetacea. The femur is short
and thick : the patella unusually large : the fibule almost as long as, and distinet from, the
tibia: the groove for the extensor tendons is bridged over with bone. There are eight caudal
vertebrae, the last of which is long and styliform.

LPrepared from a specimen captured in the Antarctic Erpe-
difion qf (:'ﬂii:.?#. SirJ. C. Ross, RN., F.R.S., and presented
by B. M Cormick, Esq., R.N., Swrgeon to the Erpedition.

1119. The skull, covered by the dried skin, of the Patagonian Penguin (Apfenodytes
patachonica). Presented by Sir W, Blizard, F.R.S.

1120. The skull, partially disarticulated, of the Patagonian Penguin (dpfenodytes
patachonica).

It differs from that of the Apf. antarctics in the greater length and slenderness of the
bill. The superorbital ridge is similarly impressed by the cavities for the superorbital glands.
The paroccipital, mastoid, and postfrontal processes are well-marked. The oceipital condyle
sinks below the level of the basioccipital. The interorbital septum is incomplete behind, and
the cranial parietes there present three wide vacuities. The heemapophysial part (angular,
surangular, and articular elements) of the lower jaw has not coalesced with the heemacanthal
part (dentary element) ; but this is confluent anteriorly with the corresponding part of the
ﬂppua.ih: TAITIES.

Hunterian.

1121. The atlas of the same Penguin (Aplenadytes patachonica).

The neurapophyses are separate above, not confluent as in the skeleton of the Apfenadytes
antarctica. The hypapophysis is less developed than in that species.
HHuuterian.

2F
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1122. The vertebra dentata of the same Penguin.

The hypapophysis is developed to the same extent as the neural spine : the anterior zygapo-
physes are very small ; the posterior ones are large and support metapophyses.

Hunterian.

1123. A middle cervieal vertebra of the same Penguin.

The anterior articular surface of the centrum is convex vertieally, concave transversely, and
the reverse at the opposite end. There is no neural spine.  Diapophyses project from the
outside of the anterior z:,'gnpﬂph}'sr:q, and the Fm?ih‘.riur ones support m-:bu]mpll}'ses; the
anchylosed pleurapophyses complete the large apertures for the vertebral artery and sympa-
thetic nerve, and the double hypapophyses form the canal for the carotids.

Hunterian.

1124. The first dorsal vertebra of the same Penguin.

The articular surfaces of the centrum resemble those in the neck : the diapophyses are
more developed ; the neural spine is strong and quadrate ; the metapophyses are suppressed ;
the hypapophyses have the form of a pair of broad diverging plates. :

Hunterian.
1125. The third dorsal vertebra of the same Penguin.

In this the anterior surface of the centrum is simply convex, the posterior one coneave.

The diverging hypapophyses are supported on a compressed vertieal plate.
Llunterian.

1126, The fourth dorsal vertebra of the same l‘auguin.
This differs from the preceding in the reduction of the hypapophysial plates in size.

Hunterian.
1127. The sixth dorsal vertebra of the same Penguin.

In this the hypapophysis is reduced to a simple compressed plate.
Hunferian.

1128, The eighth caudal vertebra of the same Penguin.

The first five of these have thick bifurcate spines; the last five have bifureate hypapo-
[II]}'HI.'!J.
Hunterian.

1129. The right scapula of the same Penguin.

Itz articular surfaces for hoth the coracoid and humerus are convex.
Hunterian.
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1130. The right coracoid of the same Penguin.
The clavicular process is thick and bent ; the humeral process is broad and compressed,

Hunlterian.

1131. The bones of the right wing of a Patagoman Penguin (Aplenodytes patacho-
Riced).
The humerns is smaller than in the skeleton of the Apf. enfaretica: the antibrachial

bones are nearly as long as in that skeleton, but are narrower : the detached olecranon is here
preserved : the bones of the manus are quite as long as in the dpt. antarctica.

Presented by Sir William Blizard, F.R.5.

1132. The bones of the left wing of the Patagonian Pengnin.

A longitudinal section has been made of the humerus showing its solid texture.

LHunterian.

1133. The right femur of the same Penguin. Hunterian.

1134. The right tibia of the same Penguin.

The procnemial and ectoenemial processes are united above by a broad epicnemial ridge.

The groove for the extensor tendons is bridged over with bone. :
Hunterian.

1135. The right fibula of the same Penguin. Hunterian.

1136. The lower end of the tibia, with the bones of the left foot, of the Patagonian
Penguin.

This is remarkable for the shortness and breadth of the metatarsus, and for the minor
degree of eoalescence of the three constituent bones than in other birds, the intervals between
their shafts, as well as their distal trochlese, remaining distinet. The phalanges of the toes
are arranged according to the usual numerical law in birds,—three in the inner toe, four in

the middle, and five in the outer toe.
Hunderian.

1137. The left humerus of a Patagonian Penguin (Apfenodytes patachonica), longi-
tudinally bisected, showing the compact tissue occupying the middle of the
shaft, and the fine cancellous texture near the extremities. Hunlerian.

2r2
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1138. The left ulna of a Patagonian Penguin, longitudinally bisected.  Hunterian.

1139. The left femur of the Patagonian Penguin (Aplenodytes patachonica), longitu-
dinally bisected, showing the absence of a medullary cavity. Hunterian.

1140. The left tibia of the same Penguin, longitudinally biseeted : the central can-
cellous texture is more open towards the upper part of the shaft than in the

femur. Henterian.

1141. The right metatarsus of a Patagonian Penguin, longitudinally bisected.

Huntorian.

1142. The skeleton of a Penguin (Aplenodytes (Spheniscus) demersa).

The superorbital glandular depressions are well-marked ; the temporal depressions are
deeply exeavated, and are bounded behind by an outward production of the super- and ex-
oeeipital crista, and below h}' the mastoid. The pnslcrinr cervieal vertebrie are remarkable
for the length of their hypapophysis or inferior compressed spine, and the anterior dorsal
vertehrae for the bifurcation of the corresponding process.  An wnusnally large patella, ossi-
fied from two centres, is articulated to the procnemial process of the tibia. The three con-
stituent bones of the compound metatarsus are unusually distinet, as in other species of Apte-
nodytes. The number of vertebrae between the skull and sacrum is 20, of which the nine
last support moveable ribs. The first two pairs of ribs are free and unattached to the ster-
T ; the seven 51L{:n:t:t::ling |:ain5 are articulated ilJ" I'.bmny ]:lmml‘ElDllllJ‘Ef.‘& to the sternum.
There are 7 candal vertebrae beyond the iliac bones, the first four with bifureate spines, the
last a long sabre-shaped bone.

Hunlerian.

1143. The left wing of a Penguin (Aplenodyles demersea), the integuments of which
have been removed on the inner side to display the bones én sifw. Hunterian.

1144. The skeleton of the small Penguin (Adplenodytes (Spheniscus) minor).

It prresents all the characteristies adapted to marine existenee which are ghown on a larger
seale in the dptenodyfes antarctica. The ridge dividing the temporal from the occipital
depression is more developed.  There are 21 vertehre between the skull and the sacrum, the
last I!i:_:'!ll of which bear moveable ribs, and of these the last six are united to the sternum by
bony hemapophyses.

Hunterian.
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1146

1147.

1151

. The skull of the Crested Penguin (Aplenodytes (Eudyptes) chrysocome).

Presented by W. Bullock, Bsy.
Genus Alea.

. The skeleton of the Razor-hilled Auk (Alca torda).

The exterior surface of the cranium is deeply excavated by the superorbital glandular fossmwe
and by the temporal and oceipital depressions. There are 21 free vertebre between the skull
and sacrum, of which the last nine support moveable ribs, the first two sacral vertebrae having
each a similar pair of long and slender ribs, extending to near the end of the tail. All the
ribs, save the first two pairs, have bony hemapophyses, which progressively elongate, and,
with the exception of the last pair, directly articulate with the sternom. This wnusnal ex-
tension of osscous hoops about the parietes of the abdomen relates to the power of compress-
ing the abdominal air-cells during submersion n these diving birds. There are 9 candal ver-

tebre, The Ii:FlIH.]:HJ-]:lII}'ﬁl:ﬁ are uuuaua"}' LII_!\-'EI(,IIN,HIJ, in the dorsal rl:'Eiull. :
Mus. Sowth.

The skull of the Razor-billed Auk (Alea forda), with the horny sheath of the
bill preserved. Mus. Brit.

. The dried head of a Razor-billed Auk (Alca forda).
Presented by W. Bullock, Esy.

. The dried head of the Little Auk (Alea alle).  Presealed by W. Bullock, Esy.

. The mutilated skull of the Great Auk (Alea impennis), with the dried integu-
ments, and the horny sheath of the bill. Mus. Brif.

. 'The skull of the Great Auk (Alea impennis).

The superorbital glandular impressions meet along the interorbital space, and the tem-
poral depressions above the parietal region ; these depressions are then continued forwards,
at a right angle with the parietal part, to the postfrontal processes,

Hunterian.

]
2. The right tympanic bone of the Great Auk (Alea impennis). Huaterian.

. Nine dorsal vertebrae, with their pleurapophyses, of the Great Auk (Alca in-
pennig).  In these the remarkable development and modifications of the hyp-
apophyses, and the bone-tendons developed in the muscles of the back, are
shown. Hunterian.
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I154. The right scapula of the same Auk. It is narrower in proportion to its
length than in the Penguin. Hunterian.

1155. The right coracoid of the same Auk.

The clavicular process is long, strong, and eurved ; the seapular process compressed, trian-
gular, and perforated at its base,
Hunterian.

1156. The right femur of the same Auk. LHunterian.

1157, The right tibia of the same Auk. The procnemial and ectocnemial processes
are united by an oblique epicnemial ridge. Hunterian.

1158. The left femur, longitudinally bisected, of the same Auk : it shows a medul-
lary cavity. Hunterian.

1159. The left tibia, longitudinally bisected, of the same Auk : it, also, has a me-
dullary cavity. Hunterian.

1160. The right metatarsus of the same Auk. Hunterian.

Genus Fraferewla.

1161, The skeleton of the common Puffin (Fraferewla arctica).

The superorbital ridge is remarkable for the short extent of its attachment to the frontals,
and for the development of its angles into the postfrontal and antorbital processes. The
superorbital glandular fossa meets the temporal fossa on the upper part of the ridge: the
rostral paart of the premax 'lllllrJ.' commences by an ﬂI;II'IlPl. elevation above the nasal provess of
the same bone, and the symphysial part of the mandible sinks dewn in an analogous manner
below the level of the rami, both forming the basis of a deep, compressed, sharp-pointed beak,
trenchant above and below. The vertebral and sternal ribs progressively elongate as they are
placed further back, and join each other at acute angles, as in the genus adfea and other
diving birds : the hypapophyses of the middle dorsal vertebree are remarkable for their great
length and terminal bifurcation, There are 21 vertebrse between the skull and sacrum, the
last seven supporting moveable ribs, of which the first pair is free, and the suceeeding six
pairs articulated to the sternum by bony hemapophyses ; the eighth pair of ribs is attached
to the first sacral vertebra. There are 8 candal vertebraz.

Mus. South.
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1162. The dried head of the Puftin (Fraterewia arctiea).
Pregented by W, Bullock, £y

1163. The dried head of a young Puffin (Fratercula arctica). Hunterian.

Family Colymbide.

Genus Cria®.

1164. The skeleton of the Guillemot ( Uria Troile).

There are 21 vertebrse between the skull and sternum, to the last six of which are attached
ribs, articulated to the sternum by bony hemapophyses,  Anterior to these there is one pair
of ribs, free, and unattached to the sternum : the last or eighth pair of ribs is attached to the
sperum and to the sternum by long heemapophyses.  There are 8 candal vertebre,

The dorsal vertebrae are bound mgnt]mr h],' many ossified tendons of the :Iw_-p-m'al:{-tl :iil-ltllllll
museles. The ribs are remarkable for the progressive elongation of their heemapophyses, and
the acute angles at which they articulate with the pleurapophyses.

Mus. South.
Genus Colyinbis.,

1165. The skeleton of the Great Diver (Colymbus glacialis).

The superorbital glandular fossse are llnllslmll}' Iung, amd divided mﬂ_\r by a thin ri:lgﬁ above
the orbits; the temporal depressions, likewise, are divided by a parietal crista, and by a
stronger superoceipital crest from the occipital depressions, which are divided from each
other by a sharp median oeeipital ridge. The mastoid is convex above the tympanic articu-
lation, as if pressed wp by it. The common base of the procnemial and ectocnemial ridges
extends ||pw.nn|5 in the direction of the shaft of the tibia 111'.11'|}' twor inches |Jl':|.'m111 the femao-
ral articulation. There are 21 vertebre between the sknll and saerum, and the last six sun-
port ribs, which are articulated by their hemapophyses to the sternum.  The seventh and
Eight]'l }'mirs of moveable ribs are attached to the saCTII, and are articulated to the sternum
by hemapophyses: the first rib is free and unattached to the sternom.  There are 7 caudal
vertebrae.  Hypapophyses are developed from the last three cervical vertebree, the seven dor-
gal vertebrse and the first saeral vertebra : most of them are remarkable for their great length

and terminal bifureation.
Mg, Soufh.

1166. The pelvis and bones of the right leg of the Red-throated Diver (Colyuedes

seplentrionalis).

* No Puffins or Guillemots are known to exist south of the Equator.
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It is chiefly remarkable for the shortness of the femur as compared with the length of the
tibia, which is much increased by the development of the epicnemial process, formed by the
convergence and union of the pro- and ecto-enemial ridges, in the line of the axis of the
shaft, half way down which the procnemial ridge is continued. The fibula is of wnusual
length ; the metatarsus is singularly compressed.

Mus. Brookes.

Family Yolipalmate. Fishers.

Genus Pelecanus (Pelicans).

. The skeleton of the common Pelican (Pelecanus onocrofalus).

There are 19 vertebree between the skull and sacrum, the last three of which support
moveable ribs : of these the first pair is free and floating ; the second and third pairs, like
the fourth, fifth and sixth pairs of ribs, which are attached to the sacrum, are articulated by
bony heemapophyses to the sternum.  All the ribs, save the first and last, have bony appen-
dages, and from the hemapophyses of the last pair a bony projection passes backwards.
There are 7 candal vertebroz. The anterior dorsal vertebrae support feeble rudiments of
hypapophyses,

L Mus. South.

. The skull of the White Pelican (Pelecanus onocrofalus, Linn.).
Presented by Dr. Leach, 1824.

. The skull of a large Pelican (Pelecanus onoerotalus). From the Himalayan

Mountains. Presented by Lieut.- Colonel Finck, 1830.

. The skull of a Pelican (Pelecanis onocrotalus). Hunterian.

. The skull of a Pelican (Pelecanus onocrotalus). Hunterian.

. The skull of a Pelican (Pelecanus onocrolalus). Hunterian.

3. The skull of a Pelican (Pelecanns onocrotalis). Hunterian.
The mandibular bones of a Pelican (Pelecanus onocrotalus).

A portion of the inner wall of the left ramus has been removed to show the wide air-
eavity. :
Hanterian.
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1175. The right coracoid of a Pelican (Pelecanus onoerotalns). Hunterian.

1176. The right humerus of a Pelican (Pelecanus onocrotalus), the wall of which has
been partially removed. Huuterian,

1177. The left humerus of a Pelican (Pelecanus onocrofalus). Hunterian.

1178. The right ulna of a Pelican (Pelecanus onocrotalus).
A portion has been removed from the greater part of its length to show its wide air-cavity.

Hunterian.

1179. The left metacarpus of a Pelican (Pelecanus onocrotalus). Hunlerian.

Genus Phalacrocorar (Cormorants).

1180. The skeleton of the Cormorant (Phalacrocoraxr carbo).

There are 23 vertebree between the skull and sacrum, and 7 pairs of ribs.  The first rib is
free ; the next four are attached to the last four dorsal vertebrae, and ave articulated h}' I:n:m]'
hsemapophyses to the sternum ; the last two pairs of ribs are attached to the sacrom.  There
are 7 eaundal vertebre.

Mus. Sowth.

1181. The skull of the common Cormorant (Phalacrocorar carbo). 'The osseous
style appended to the occiput is preserved. Hunlerian.

1182. The skull of a Cormorant (Phalacrocoraz carbo), with the oceipital osseous
style attached. : Mus. Brookes.

1183. The skull of the Lesser Cormorant, or Shag (Phalacrocorar graculus).

Hunterian.

Genus Swle (Gannets).

1184. The skeleton of the Gannet (Swla bassana).

There are 22 vertebraz between the skull and saerum ; the last five support ribs, which,
save the first pair, are attached by bony hemapophyses to the sternum ; two other pairs of

2 G
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ribs are attached to the sacral vertebree ; the heemapophysis of the first articulating with the
sternum, while that of the last is attached to the preceding hemapophysis.
HHunterian.

1185. The skeleton of the Gannet (Swle bassane).

The furenlum and two phalanges of the left middle toe, and the right femur, show the
effects of ossific inflammation. The number of vertebra between the skull and sacrom is
21, the last four of which support ribs with bony appendages, and attached to the sternum
by haemapophyses ; the last three pairs of ribs are attached to the saeral vertelrse. The
difference m the vertebral charaeters from the ﬁrrr'guing xipm:i:mml 15 due mvrs']}' to a gnaatvr
degree of confluence of the twenty-second vertebra with the sacrum in the present skeleton.
There are 8 caudal vertebroe,

Mius, Sowth.
1186. The skull of the Gannet (Swle dassana).

The external nostrils are reduced to extremely minute perforations at the extremity of the
grooves, answering to those leading to the external nostrils in the Cormorant.

Presented by Sir Lverard Home, Bart., F.R.S.

1187. The dried head of a Gannet (Swle bassana). HHunterian.

1188. The sternum, furculum, and scapular arch of a Gannet (Swle bassana), with
five pairs of hasmapophyses, or sternal ribs.

The apex of the furculum has eoalesced with that of the keel of the sternum, but the line
of original separation may be traced. The episternal process is much developed, and sup-
ports the ehief part of the keel, which subsides at the middle of the proper sternum. This
bone is entire, with two posterior emarginations. ;

Lurchased.

Tribe Loxciresxare (Wanderers).
ani]:,r Provellariide.

Genus Divmedea (Albatroses).

1189, The skeleton of the Great Albatros (Diomedea exulans).

It is remarkable for the great length of the humerus and antibrachial bones. The skull is
characterized by the large and deep superorbital fossee, for the lodgment of a peculiar gland,
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the duet of which passes through a deep notch at the anterior part of the superorbital ridge.
The baze of the skull 15 also Imculiar for a Iarger and very i,]wp circular fossa, u|:||.'n"mg anti-
rior to the articular cavity of the tympanic bone. The number of vertebrae between the
skull and the sacrum is 20: the first sacral or anchylosed vertebra supports the last pair of
moveable ribs ; this rib, like the dorsal ones, haz o double articolation, viz, with the centrum
and diapophysis of its vertebra. It is also articulated by a bony haemapophysis, or sternal
rib, with the steroum through the medium of the antecedent rib, to the sternal extremity of
which it is anchylosed. The sternum is broad, very convex, with a stout keel, entire, and
with four small rounded notches upon its posterior margin ; at its anterior margin it presents
on each side two distinet and remote articular surfaces for the very broad and short eora-
coids ; the anterior of these surfaees consists of a wide groove continued at one end upon a
convex surface ; the posterior surface is a deep but narrow noteh ; the furculum is compara-
tijrl,']}r slender, but forms a wide arch ; it 15 articulated to the flattened apex of the sternmal
keel. Seven pairs of ribs are completed by bony heemapophyses, and the first five pairs sup-
port anchylosed appendages ; these are preceded by a long and slender styliform rib, reach-
ing to, but not articulating with, the stermum. The scapula is long and unusually slender,
retaining its normal form as a plearapophysis. The deltoid ridge of the humerus is com-
pressed and angular ; the shaft of the humerns is slightly compressed, and becomes trihedral
towards its distal end, a ridge extending to the outer condyle, above which a shert, well-
marked process standz out. There is a small puenmatic foramen at the base of the deltoid
process. The shaft of the ulna presents an oval transverse section and two rows of rongh
spots, indicating the attachment of the great quill-feathers ; it has no pneumatic foramen ;
the medullary arterial canal runs distad.  The shaft of the long and slender radius is trihe-
dral; it is also a marrow-bome. The metacarpus consists as usual of three metacarpal
bones, anchylosed together, and to a carpal bone, answering to the os magoum at the proxi-
mal end. The largest metacarpal is that of the “medins” digit; the slender one of equal
length is that of the “annuolaris* or fourth digit ; the metacarpus of the index is a short rudi-
ment. The principal metacarpal is deeply grooved for the passage of an extensor tendon.
The bones of the leg are comparatively short : the femur is but a fourth part the length of
the humerus and presents a |argﬂ and distinet pit for the ligamentum teres, on the upper part
of the head : the trochanter does not rise so hig]t as this |:mrt. The tibia 15 more than twice
the length of the femur; it is chiefly remarkable for the great development of the pro-
enemial and ectoenemial ridges and of their common base. The tendinous canal at the fore-
part of the distal end is erossed h}' AT OSSE01E hri:lge, The metatarsus has a four-sided
shaft, decply grooved, but not perforated, at the back part of its proximal end: it i3 per-
forated above the interspace between the middle and internal trochlea. There are 6 free
caudal vertebree.

Purchased.

1190. The skull of an Albatros (Diomedaa exnlans). HHunterian.

1191. The skull of an Albatros (Diciedea exulans). HHunlerian.
262
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1199.
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228
The left moiety of the vertically bisected eranium of an Albatres (Diomedea
exilans). Presented by Prof. Owea, F.R.S.
The mutilated skull of an Albatros (Diomedea cxwlans).
Presented by Dr. Leach, F.L.S.

The dried head of an Albatros (Diomedaea exulans).
Presented by W. Bullock, Esy.

The mandibles of an Albatros (Divwedea exulans), with their bony sheath.
Presented by Sir Win. Blizard, F.R.S.

The thorax and pelvis of an Albatros (Diomedea exulans).

There are § pairs of ribs, the last of which is attached to the sacrum: the first pair is
free, or floating ; the rest are completed by bony hemapophyses, which articulate with the
sternum, save the last, which terminates before it attains that bone. There are 7 caudal
vertebree,

Hunterian.
The right radius and ulna of an Albatros (Diomedea exulans). Hunterian.
The left radius and ulna of the same Albatros. Hunterian.
The furculum of an Albatros ( Diomedea erulans). Hunterian.
The right coracoid of the same Albatros.
The left coracoid of the same Albatros.
The right scapula of the same Albatros.
The left scapula of the same Albatros.

The right humerus of the same Albatros.

The left humerus of the same Albatros.
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1206. The right ulna of the same Albatros.

1207. The right radius of the same Albatros.

1208. The left ulna of the same Albatros.

1209. The left radius of the same Albatros.

1210. The right metacarpus of the same Albatros.

1211. The left metacarpus of the same Albatros.

1212. The right femur of the same Albatros.

1213. The left femur of the same Albatros.

1214. The left tibia and fibula of the same Albatros.

1215. A longitudinal section of the right tibia of the same Albatros.
1216. A longitudinal section of the right metatarsus of the same Albatros.

1217. The left metatarsus and phalanges, with the natatory membrane, of an Al-
batros. Hunterian.

1218. The skeleton of an Albatros (Diomedaa culminala).

Its osteology corresponds in all essential particulars with that of the larger species, but the
nostrils are more advanced, and the upper concavity of the beak is shorter. The number of
free vertebrae between the skull and saerum iz 20 : of these, the five last have the pleurapeo-
physes articulated to the sternum by bony hemapophyses.  All the ribs completed by haem-
apophyses joining the sternum support bony appendages. There are 9 free caudal vertebrae.

Mus. Gould.
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1219. The skeleton of a small species of Albatros ( Diomedea melanoplhrys).

The number of vertebrae between the skull and sacrum is 20, the last seven of which sup-
port moveable ribs: the first two pairs are free and floating ; the succeeding five pairs are
attached by hwemapophyses to the sternum ; the last two pairs of ribs are attached to the
sacral vertebree, the last of which is not directly united to the sternum.

Mus, Gowld.

Genus Procellaria (Petrels).

1220. The skeleton of the Cape Petrel (Procellaria capensis).

The number of vertehre between the skull and the sacrum is 20, of which the last five
support ribs articulated by hemapophyses with the sternnm ; this bone corresponds in form
with that of the Albatres. The furculum is relatively stronger, but forms a narrower and

more angular arch.

Mus. Brookes.

1221. The dried head of the Cape Petrel (Procellaria capensis).
LPresented by W. Bullock, Esy.

1222. The skull of the Giant Petrel (Procellaria gigantea). Hunterian.

1223. The dried head of the Fulmar or St. Kilda Petrel (Procellaria glacialis).
Hunlerian.

Genus Puflinus.

1224. The skeleton of the Short-tailed Petrel (Puffnus brevicandus).

Halh.—Green Island, Bass's Straits.

The number of free vertebrae between the skull and sacrum is 20, the last eight of which
support free ribs, a ninth pair of ribs being attached to the first sacral vertebra. This genus
is remarkable for the large size and wpward development of the epienemial process of the
tibia; but the proenemial, like the ectonemial ridge, subsides at the commencement of the
shaft of the bone. A styliform accessory ossicle is attached to the produced entocondyloid
process of the humerus,

Mus. Gould.
Genus Larus (Gulls).

1225. The skeleton of the Grey Gull (Larus glancoides).

There are 20 vertebree between the skull and sacrum, the last six of which support ribs.
The first rib is free and floating ; the five succeeding pairs are articulated to the sternum by
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bony heemapophyses ; the last two pairs of ribs are attached to the sacrum. There are 9
caudal vertebrse. The pectoral process of the humerus is strongly developed and inewrved,
and there is a strong ectocondyloid process.

Mus. Sowth.

1226. The skeleton of the Cob, or Black-backed Gull ( Larus marinus).

It presents large but shallow superorbital glandular fossee.  The angle of the jaw is much
developed, and curved inwards and upwards : an oval perforation is left between the anchy-
losed angular and surangular pieces, and an oblong fissure between these and the dentary
piece of the lower jaw. The number of vertebra from the skull to the sacrum are 20, of
which the last six support ribs which are articulated by their hemapophyses to the stermum.
The last rib is attached to the sacrum, and is joined to the preceding rib by its hamapophy-
gis: the first rib is free and unattached to the sternum. There are 9 caudal vertebre.

Mus. South.

1227. The skull of the Cob, or Black-backed Gull (Larus warinus, Linn.).
Preseated by W. Bullock, Lsy.

1228, The skull of the Black-backed Gull (Larws marinus). HHunteriai.

1229. The skull of the Black-backed Gull (Larus marisus), in longitudinal section.
Hunterian.

1230. The skull of a Gull, rather smaller than the preceding specimens from the

Larus marinus. HHunterian.
1231. The skull of the Brown, or Skua Gull (Larus cafarractes). Hunterian.
1232. The skull of the common Gull (Lares canus). Hunterian.

1233. The skeleton of the Three-toed Gull (Larus friductylus).

It has 21 vertebre between the skull and sacrum, the last seven of which support ribs: of
these the first pair is free and floating ; the six succeeding ones are articulated to the sternum
h}' bﬂ]‘lj" !J.B.‘.mnpuphjrwsi the last or l}'g'llt'h Imir of ribs are attached to the sperum, and their
hezmapophyses join those of the preceding pair. There are 9 eaudal vertebree.

Mus. South.
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1234. The skull of a small Gull (Lares). Mus. South.

1235. The hyoidean arch of a small Gull (Larus).  Preseafed by Dr. Leack, F.L.S.

1236. The thorax, pelvis, and seapular arch of a small Gull (Zaras).

There are 9 pairs of ribs, the last two being supported by sacral vertebree : the first pair is
free or floating ; the rest are completed by bony hemapophyses, all of which, save the last,
articulate directly with the sternum : five pairs of these ribs support appendages. Many of
the tendons of the dorso-spinal muscles are ossified.

Hunterian.

Genus Slerna (Terns).

1237. The skeleton of a large Tern (Sterna caspia).

There are 20 vertebrae between the skull and sternum, the last six of which support move-
able ribs, of which the first is free ; the succeeding five are articulated to the sternum by bony
hemapophyses ; the seventh and eighth pairs of ribe are attached to the saerum, the seventh
being articulated to the sternum by bony heemapophyses, whilst those of the eighth are
attached to the preceding ones. There are 9 caudal vertebrae. The pectoral process of the
humerus is wnusually developed and incurved.

Hunterian.

1235, The skeleton of a Tern (Sterna ( Thalassens) poliocercus).

The number of vertebroe between the skoll and the zacrom i= 21, of which the last =ix
support moveable ribs, the first sacral vertebre supporting a similar pair. The keel of the
sternum is relatively longer and deeper than in the Albatros or Petrel. The apex of the
furculum is attached to a semi-ossified arch or loop, at the fore part of the apex of the keel
of the sternum.  The |wcbnral process of the humerus is rcmarknl-ly developed and ineurved ;
the ectocondyloid process is also more developed than in the Albatros. There are 8 candal
vertelira,

Mg, Gould,

1239, The skull of the common Tern (Sterna Hirundo). Purchased.

1240. The dried head of the common Tern (Sterna Hirendo).
Presented by W. Bullock, Fsq.
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Family Lamellirostres.

Genus Cygnus (Swans).
The skeleton of the Wild Swan (Cyguus ferus).

There are 28 vertebree between the skull and the sacrum, the last five of which support
moveable ribs : of these the first pair is free; the next four are articulated to the sternum by
bony hemapophyses ; the last five pairs of ribs are attached to the sacrum and also to the
sternum ; but the tenth, or last rib on the left side, is very rudimentary, being only about
one inch in length. There are 7 caudal vertebre. The trachea penetrates the sternum, the
apex of the furculum bending upwards and forming a hoop over it as it enters into the keel
of the boue.

Mus. Brookes.

The skeleton of the Wild Swan (Cyguus ferus).

The vertebral formula is the same as in the preceding specimen.
Mus. South.

The skull of the Wild Swan (Cygnrus ferus). Hunterian.

. The skull of the Wild Swan (Cygnus ferus), longitudinally bisected.

Hunterian.

. The skull of the Wild Swan (Cygnus ferus). Purchased.

The skeleton of the trunk of a Wild Swan (Cygnws ferus). A portion of the
right side of the sternum has been removed to exhibit the tortuous trachea
which it incloses.

To the great lt-llgtll and pr.'culin.r course of the wiu:lpipd: i this species 15 to be attributed
its remarkably lood and harsh voice, whenee the name Hooper, or Whistling Swean, has been
derived ; and is applied in contradistinetion to the domestic or Mufe Swan, in which, as in
most other birds, the trachea |:|rm}5 at onee to the lunaa,, without Ent-erlng the sternum.

In the female of the wild species, the course of the trachea is much more limited than in
the male, seldom penetrating the sternum to a greater extent than from three to four inches.

Hunterian.
The sternum and scapular arch of a Wild Bwan (Cygnus ferus).
Mus. Brookes.

2
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1248, The sternum and scapular arch of a Wild Swan (Cyguus ferus). The course
of the trachea within the keel of the sternum is exposed on the right side.
Presented by Siv Everard Howe, Bart., F.R.S.

1249. The sternum and scapular arch of a Wild Swan (Cyguws Bewickii). The
trachea is preserved in connection with this specimen; and the horizontal
position of the terminal fold, characteristic of the species, is shown.

Presented by Dr. Leach, F.L.S.

1250. The skeleton of the Mute Swan (Cyguus olor).

There are 30 vertebree between the skall and sacrum, of which the last six support move-
able ribs : five other pairs of moveable ribs are attached to sacral vertebrae ; the third to the
winth ]mirs inelusive are attached 1:3' I]l]l]!.' IlE;HtIIlH.I‘[Ii'LJ‘EL‘E to the sternum.

Huuterian.
1251. The skeleton of the Mute Swan (Cyguus olor). Presented by Mr. Dubois.
1252. The skull of the Mute Swan (Cygnus olor). Hunterian.
1253, The skull of the Mute Swan (Cygauus olor). Hunterian.
1254, The skull of the Mute Swan (Cygrus olor). Hunterian.

1255, The skeleton of the Black Swan (Cyguus atrafus).

There are 30 vertebrze between the skull and sacrum, of which the last seven support
moveable ribs: the first rib is rudimentary ; the second free and floating; the succeeding
five articulate with the sternum by bony hemapophyses; the last four pairs of ribs are
attached to the sacrum, and the first three of these also articulate by their heemapophyses
with the steroum. There are 8 candal vertebree.

Purehased,

1256. The skeleton of a Black Swan (Cygrus atrates). 1t shows the same vertebral

formula as in the preceding specimen. Mus. Brookes.

1257. The skull of a Black Swan (Cyynes afrafus). Purchased.



1258. The sternum and seapular arch of the Black Swan (Cyguus afrates).
Presented by Sir Everard Howe, Bart., F.R.S.

1259. The metatarsus of a Swan, longitudinally bisected. Hunterian.

Genus Auser (Geese).

1260. The skeleton of the common Goose (Auwser palustris).

The number of vertebroe between the skull and sacrum is 22, the last seven of which sup-
port moveable ribs,  The first of these ribs s short and slrnighl,; the second much lungter,
reaching to, but not artieolating with, the sternwm ; it sopports an appendage ; the third rib
articulates by a hemapoplivsis with the sternum, and both portions support bony appendages ;
the five succeeding ribs are similarly completed and joined with the sternum ; the last free
rib has, also, a hnn:r hnrnmpnphyﬁis, which does not jnin the sternum, but SUPPOTES & shorter
corresponding element of a suceeeding rib, which, however, is not further developed. The
last two vertebre :sll]hpnrt'm!; free ribs are El.u{:h_'l.'lqmw] with the iliae bones, and form part of
the sacrum. There are 7 caudal vertebrae.

Purchased.

1261. The skeleton of the Egyptian Goose (Anser eqypliaeca).

The number of vertebrae from the skull to the sacram is 21, to the last six of which are
attached moveable ribs, of which four are joined by hemapophyses to the sternum @ three
other pairs of ribs are attached to the sacrum, of which the first two are joined to the ster-
num by their heemapophyses ; that of the last is articulated with the hemapophysis of the
preceding rib.

Mz, Brookes.

1262, The skeleton of the New Holland Goose (Cereopsis australis).

There are two broad, but not very deep, superorbital glandular depressions, divided by a
El.l"l]it_:]lnt interorhital ridjgr:: the roof” of the orbit is eribriform : the ]m.li‘lfmu!a'l process 15
joined by econtinuous ossification to the lachrymal, forming a complete suborbital inverted
arch. The mastoid process iz small, and bent towards the paroccipital, forming a tympanic
aperture behind and distinet from the os tympanicum. The outer trochlea of the metatarsus
iz on & level with the inner one,  There are 23 vertebroe between the skull and sacrom, the
last five of which support ribs: the first of these is free and floating ; the suceeeding four
are attached by bony hemapophyses to the sternum ; the last three ribs are attached to the
sacrum, and, with the exception of the last or eighth rib, also to the sternum. Bony
appendages are developed from the first six pairs of ribs. There are 6 caudal vertebrae,

Mus, Gonld,

2u2
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Genus dnas (Ducks).

1263. The skeleton of a Duck (Awas boschas).

The number of vertebrse between the skull and sacrum is 21, the last six of which support
ribs, which, save the first pair, are articulated by hsemapophyses with the sternum. The last
three pairs of ribs are attached to the sacrum, the first two of which are articulated by ham-
apophyses to the sternum, that of the last being articulated to the preceding rib.

Mus. South.
1264. The skeleton of a male Musk Duck ( Biziwra lobala).

There are 22 vertebrae between the skull and sacrum, of which the last seven support ribs :
the first of these is free and floating ; the six succeeding pairs are articulated to the sternum
by bony hmmapophyses; the last two ribs are attached to the saerum, and by bony hem-
apophyses to the sternum. There are 11 caudal vertebrse.

Mus. Gould.

1265. The skeleton of a female Musk Duck (Biziura lobata).

There are 21 vertebree, of which the last six support ribs: the first of these i3 free and
floating ; the succeeding five pairs are articulated by bony heemapophyses to the sternum ;
the last three ]:ain; of ribs are attached to the saerum, and, save the last, IJr ||un:,' Imgmapnr
physes to the sternum.  There are 9 candal vertebraz,  The difference in the vertebral for-
mula is due to the more complete confluence with the sacraom of the vertebra answering to the
last dorsal in the male,

The male 15 characterized h:,r its greater iz, MOre TUgose upper mandible, stronger occl=
pital cristee, and longer proportional tail. The patella is vemarkable for its large size and
angular form in both sexes. The ounter of the three condyloid divisions of the metatarsus is
much raised, as in most of the Arafice.

Mus. Goueled.

1266. The skeleton of a female Sharp-tailed Duck (Ozyura ausiralis).

The great development of the procnemial and ectoenemial ridges indicates this species to be
a good diver. The breadth of the sternum, with two small notehes posteriorly ; the strength
and span of the furculum ; and the strong incurved pectoral processes of the humerus, also
bespeak considerable powers of flight. There are 21 vertebree between the skull and gaerwm,
of which the last six support ribs: the first of these is free; the rest are articnlated to the
sternum by bony hemapophyses. The last two pairs of ribs are attached to the sacrum.
There are 8 candal vertebrae.,

Mus. Gould.

1267. The dried head of the Eider Duck (Adnas mollissima). Hunterian.
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1271.

1272.

1275.

1276.

1277.
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The skull of the Velvet Duck (Aras fusca).  Presented by Dr. Leach, F LS.

The dried head of the Shoveller Duck (Anas clypeata).
Presented by W. Bullock, Fsq.

. The skull of the Mallard, or Wild Duck (Anas Rosclas).

Presented by Dr. Leach, F.L.S.

The skull of a Duck, from New Holland. Presented by W. Bullock, L.

Genus Mergus (Goosanders).

The skeleton of the Merganser ( Mergus Merganser).

The sternum is elongated, with two posterior angular perforations.  The keel long, with
its anterior apex much |'I-l'm|11-nr.l;|. The prﬂmu‘,minl crista of the tibia i3 much developed, and
the Illrge {]l:l‘.plj—lmtfllﬁl patella iz articulated with the eetecnemial ridg\u. The malar and
gquamosal bones, which are very long and slender, continue distinet from each other.  The
number of vertebrse between the skull and sacrum is 21, the last six of which support move-
able ribs : of these the first and second pairs are free; the others, together with three pairs
of ribs articulated to the sacrum, have bony hemapophyses articulating with the sternum.

There are 7 eaudal vertebree,
M. Soalh,

. The skull of the Merganser (Mergus Merganser). Hunterian.

. The skull of the Smew (Mergus albellus). Presented by Dr. Leach, F. LS.

The hyoidean arch of the Smew (Mergus albetlis).
LPresented by Dr. Leack, F.L.S.

The hyoidean arch of the Mergus cirratus.  Presented by Dr. Leach, F.L.A.

Genus Podiceps.

The skull of the Little Grebe (Podiceps niinor).
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Order GRALLATORES.

Genus Phenicoplerus.

1278. The skeleton of the Red Flamingo (Phenicopterus ruber).

Here the stilt-like |Jrnpnrﬁnu:+ of the tibin and metatarsus, with the coneomitant ll:*ngth of
the neck, characteristic of the Order of Wading Birds, are slmngl_-p manifested. The chief
peculiarities of the present genus are the completely webbed structure of the feet, in the entire
bird ; and, as may be seen in the skeleton, the bending down of the bones of the upper and
lower beak, aecompanied by an expansion aud fattening of the upper, and a singular exca-
vation of the symphysial part of the lower jaw, the alveolar borders of which bend inwards.
The texture of the deflected parts of the beak is l..'?i.l.l‘l.tllll:]._'!.‘ |1'.5|:|I‘., the surface being almost
everywhere minutely perforated like a sieve, exeept at the smooth alveolar borders. There
are 23 vertebrie between the skull and sacrum, of which the last six support ribs ; those of
the first pair are radimentary ; the sueeeeding five pairs articulate with the sternum by bony
hawmapophyses ; the last and seventh pair of ribs are attached to the sacrum, and also reach
the sternum by means of bony hwemapophyses.  These heemapophyses increase in length as
they approach the sacrwm. There ave 9 candal vertebrae,

The specimen from which this skeleton was prepared was brought from the Cape of
Good Hope.

Purelased.

1279. The dried head of the Red Flamingo (Phwnicoplerus ruber). Hunterian.

Genus Brackyplerye.

12580. The skeleton of the Short-winged Rail of New Zealand (Brachypleryzr An-
sfralis).

Of the 21 vertebroe between the skull and the sacrum the nine posterior ones bear move-
able ribs, the last seven of which unite with the sternum by bony hemapophyses.

The occipital surface of the skull is moderately broad, and inclines from below wpwards
and forwards from the foramen magnum. The mastoid sends down a very small process
outside the tympanie articulation, and a somewhat larger and thicker true mastoid proeess.
The postfrontal iz short and thick. The temporal fossa is unusually broad, and is continued
into a slight depression above the process. The nasal bones and nasal process of the pre-
maxillary are auch‘\'iuxr:] to the frontal.  The prefrontals send out a short antorbital plate,
which does not reach the lachrymal bone. The external nostnls are excavated in the poste-
rior two-thirds of the beak. The suture between the squamosal and malar portions of the
straight slender zygomatic arch still remains. The angle of the lower jaw is slightly bent
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down. The surangular has a small elliptical perforation, and a small fissure 15 left between
this bone, the angular, and the deantary pieces of the lower jaw. The sternum 15 very nar-
row, with a posterior median notch and two lateral long fissures: the keel is very feebly
developed and with a bifid apex, from which two obtuse ridges diverge to the coracoid artien-
lations. There is a notch in place of the episternal process. The lower surface of the ster-
m |11.'r:5¢ntec.n.5|:m|'|.u'\1.' exeavation on cach Fi!l:ll", between the keel and the costal articulations.
The humerus equals six dorsal vertebree of the same skeleton in length.  The antibrachium
is one-fourth shorter than the humerus, The metacarpus supports the rudiments of two
lljgilﬁ, each pmri:lwi with twao pl]:llaugt'sb one of these lH_"lllg zﬂlil!lllrt{'tl '|.r_'g.' the short anterior
anchylosed metacarpal. The femur is one-third longer than the humerns, and the tibia 1s
one-third longer than the femur: both precnemial and ectocnemial processes are well-deve-
loped : the fibular ridge is short but well-marked, terminating abruptly below : there is a
bony bridge in the usual place above the trochlea of the tibia. The calcaneal process of the
metatarsis is Iumi{‘rnr.ul:,' Iargr, but not perforated. There is a small rudimental metatarzal
supporting a hind-toe of two joints: the trochlea for the fnner toe does not extend so far
down as the outer one: there is a perforation in the interspace between this trochlea and the
middle one.  The ischinm eoalesees in great jart of its extent with the ilium. The isehiatie
foramen is cireular.  The ischium also joins the pubiz, completing an elongated oval foramen.

Prurchased.

Genus Tribonya.

1281. The skeleton of the Native Hen of Australia (Lridouyr Mortiors).

This bird, in the disproportionate shortuess of the wings as compared with the legs, re-
sembles, like the preceding bird, the Struthious family ; but it equally belongs, by the length
and narrowness of the sternum, by its two deep posterior notches, and its keel, to the Rail
tribe.  There are 23 vertebrae between the skull and saerum, of which the last ten suppuort
ribs : the first two pairs are free; the succeeding eight pairs articulate with the sternum by
bony heemapophyses ; the last (eleventh) pair of ribs are rudimental, and are attached to the

sacrum : these do not reach the stervum.  There are 7 candal vertebrae,
Mas, Goeld

Genus Fulica.

1252, The skeleton of the Coot (Fulica afra).

There are 22 vertebrie between the skull and sacrum, the last eight of which support ribs ;
the first pair are free and floating. The succeeding ribs reach the sternum by means of bony
hemapophyses : the last or ninth pair of ribs are attached to the sacrum and do not reach
the sternum.  There are 7 candal vertebrae.  The proenemial and epicnemial ridges of the
tibia are well-developed, and support an elongated patella, in this diving species of the Gral-
latorial Order.

Mus. South.
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1283, The skull and feet of a Coot (Fulica alra). Purchased.

Genus Gallinula.

1284. The skeleton of the Gallinule or Water-Hen (Gallirwla chloropus).

1285,

LT

1287

The lobated membranes have been left upon the toes. The large proenemial proeess of
the tibia also indicates the diving power of this bird. The sternum iz narrow, and deeply
notehed hehind, but the keel is deep.  There are 21 vertebree between the skull and sacrum,
of which the last eight support ribs : the first pair of ribs are rodimentary ; the succeeding
seven pairs are articulated by progressively inereasing heemapophyses with the sternum ; the
last or ninth pair of ribs are attached to the sacrum, but neither this nor the preceding pair
reach the sternum. There are 8 candal vertebra.

Mz, Brookes.

The dried head of the Gallinule (Gallinula chloropus).
Presented by W. Bullock, Esq.

Genus Rallus.

The dried head of the Black Rail (Rallus niger).

Hab.—The Cape of Good Hope. :
Presented by W. Bullock, Esq.

Genus Palaiedea.

The radius, ulna, carpus, metacarpus and phalanges of the right wing, show-

mg its strong spurs, of the American Horned Screamer (Palamedea eornuta).
Meas. Brit.

Genus Parra.

The skeleton of the Long-toed Coot (Parra Jacana).

There are 19 vertebre between the skull and sacrum, of which the last four support ribs,
reaching the sternum by their bony hamapophyses., The antecedent probably false ribs are
missing in this skeleton ; the last pair of ribs is attached to the sacrum, but does not reach
the sternum.  There are 7 candal vertebrae. The depth of the keel of the sternum is twice
the breadth of that bone, the body of which presents two deep and wide posterior notches.
The toes are remarkable for their length and slenderness.

This species inhabits the marshes of South America, and walks with facility on the float-
ing leaves of aquatic plants, by means of its long toes.

Mus. South.
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Tribe LoNGIROSTRES.

Genus Avocetta,

12589. The skeleton of the Avocet (Becurvirostra Avocetla).

The typical characters of the skeleton of the Gralle are well-marked in this bird ; but by
a singular exception to the usual form of the beak in the Longirosfres, the long and slender
mandibles are slightly curved upwards, whence the name of the genus, There are 21 ver-
tebroz between the skull and the sacrum, of which the last eight bear moveable ribs, and the
last six are united to the sternum by bony hemapophyses : a ninth pair of ribs is attached to
the saerum, but its hseemapophysis, which supports the same element of a tenth rib, does not
quite reach the sternum. In the recent bird the feet are webbed nearly to the toes. The
species frequents the sea-shores of Europe, and feeds by ° scooping,’ as it 18 termed, with its
singular bill, drawing this through the mud or sand from r]gllt. to left as it advances its left
leg foremost, and viee versd, seizing whatever small soft-bodied animal may thus be met with.

Maus. South.

1290. The skeleton of the Long-legged Plover, or Stilt-bird (fimantoprs melano-
perus).

In this species, the characteristic of its Order, viz. the length and slenderness of the tibia
and metatarsus, reaches its maximum ; the metatarsus being one-third longer than the entire
trunk, measured from the first dorsal vertebra to the end of the pelvis. There are 20 verte-
brie between the skull and sacrum, of which the last five support ribs ; the first pair ave free ;
the rest articulate with the sternum by bony hemapophyses ; the last pair of ribs are attached
to the sacrum, and do not reach the sternum. There are 7 caudal vertebrse.

Mus. Brookes.

1291. The skeleton of the Long-legged Plover (Himanfopus melanopteris).

There are 20 vertebrze between the skull and sserom, of which the last five bear moveabls
ribs ; the first two pairs are free, and the last four are united to the sternum by hemapo-

physes. There are 7 caudal vertebra. :
Mus. South.

1292. The skeleton of the Snipe (Scolopar Gallinago).

The upper part of the sacrum iz perforated by a double series of foramina on each side the
coalesced spines. There are 2] vertehre between the skull and sacrum, the last seven of
which bear moveable vibs ; the first pair are free ; the rest are united to the sternum by haem-
apophyses. There are 7 caudal vertebrae.

Mz, Sowth.
21
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Genus Neineniws.

1293. The skeleton of the European Ibis, or Whaup Curlew (Nwmenius arcuatus).

The skull shows shallow depressions for large superorbital glands. The genus is chiefly
remarkable for the great length and slenderness of the beak, which is slightly curved down-
wards., There are 21 vertebrs between the skull and sacrom, of which the last seven support
ribs: the first pair of ribs are free; the next six pairs are articulated to the sternum by hem-
apophyses, which increase in length towards the sacrum ; the eighth pair of ribz are attached
to the sacrum, and also to the steromm.  There are 8 caudal vertebrae.

Mus. South.

1294. The skull of the Whimbrel Curlew (Numenius Phaopus). Purchased.

Genus [his.

1295. The mandibles of the Scarlet This (fbis rader). Mus. Brif.

Genus Wachetes.

1296. The skeleton of the Ruff, or male of the Macketes pugnax.

There are 21 vertebirse between the skull and sacrum, the last eight of which support ribs :
of these the first and second pairs are free ; the rest progressively increase in length, and are
articulated ]r}' |.11:I|i:|.' ]In:lnl':lu:-'Jh:r':ie!:i to the sternum ; the last two p:ﬁrﬁ of ribs are attached to
the sacrum, but do not reach the sternom.  There are 8 candal vertebraz.

Mz Sowth.

Genus Linosa.

12907. The skeleton of the Bar-tailed Godwit (Limosa rufa).

It is remarkable for the extreme elongation and slenderness of the bones of the bill, and
for the great depth of the keel of the sternum, the body of which is, however, deeply notched
posteriorly on either side. There are 20 vertebrae between the skull and sacrum, of which
the last eight support ribs : the first two pairs are rudimentary and free ; the six succeeding
onecs artienlate |:I:|.' bnn:,' lmrllm|m|:]t:r'5«|:'& to the sternum ; the ninth pair of ribs are attached

to the sacrum, and do not reach the sternum.
Muz. South.

1298. The skull of the Bar-taled Godwit (Limosa rufa). Purchased.
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Genus Tringa.
1299, The skull of the Wood-Sandpiper (Tringa glareola). Mus. Brit.

1300. The skull of the common Sandpiper (Tringa hypoleucos).
Preseated by Dr. Leack, FF.L.S.

Tribe CuLTRIROSTRES.
Genus Platalea.

1301. The skeleton of the Spoon-bill (Platalea levcorodia).

The chief pecnliarity here consists, as the name of the bird implies, in the spoon-like ex-
pansion and flattening of the extremities of the long upper and lower mandibles.  There are
22 vertebrae between the skull and sacram, of which the last six support ribs : the first pair of
ribs being free, the rest nrfil:ulating ]}}' Loy 1!?I:!!IEIE:[I|I]L;I.‘SE$ with the sternum ; the seventh
and last pair of ribs are attached to the sacrum, and also join the sternum by bony hemapo-
physes. There are 6 candal vertebrze.

Mus., Souik.

1302. The skeleton of the Spoon-bill (Plafelea lewcorodia). The vertebral formula
is the same as in the preceding skeleton. Purchased.

Genus Tantalus.

1303. The skull of the Tantal or Great Ibis ( Tanfalus This). Purchased.

Genus Ciconia (Storks).

1304. The skeleton of the White Stork (Ciconia alba).

The bones of the beak are long, but strong, straight, and conical ; the small elliptical
nozstrils are I:Iil!r['!["d near the base of the upper mandible, The keel of the sternum is dL"{"IZI
and rounded : the apex of the furculum rests upon its anterior extremity : the body of the
sternum has two wide but shallow notehes posteriorly.  There are 20 vertebra between the
skull and sacrum, of which the last five support ribs: the first pair being free, the rest arti-
culating to the sternum by bony heemapophyszes ; the last (zixth) pair of ribs are attached to
the sacrum, and also articulated to the sternum by heemapophyses. There are 5 caudal ver-
tebrae,

Mus. Souti.
212
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1305. The skull of the White Stork (Ciconia alba). Purchased.

Subgenus _{rgale (Bare-necked Storks).

1306. The skeleton of the Indian Adjutant, or Gigantic Stork (Ciconta Argala).

The beak is remarkable for its size and strength, but is straight anid conical, as in the troe
Storks : the apex of the fureulum rests upon the anterior end of the sternum.  The nostrils
are small, elliptical, and perforated near the uwpper part of the base of the mandible. The
atlas and axis are wanting in the present skeleton. The last six of the free vertebre of the
trunk support ribs, of which the first pair are very short : those of the second pair do not
reach the sternum ; the suceeeding four pairs articulate with the sternom by bony hemapo-
physes; the last (seventh) pair of ribs are attached to the sacrum, and also articulate with
the sternum by haemapophyses.  There are 7 eaudal vertebra.

Presented by Dr. Henderson.

1307. The skull of the Gigantic Stork ((iconia Argala).
Presented by Sir Everard Home, Bart., F.R.S.

1308. The right and left metacarpals or pinion-bones of the Gigantic Stork (Cieonia
Argala). Hunterian.

1309. The skeleton of the African Adjutant, or Marabou ( Ciconia Marabou).

It scarcely differs from the Asiatic species, exeept slightly in size. There are 21 vertebree
between the gkull and sacrum, of which the last five support ribs : of these the first pair are
free, the rest articulating with the sternum by bony heemapophyses ; the last (sixth) pair of ribs
are attached to the sacrum, and also to the sternnm.  There are 7 eandal vertebree. The differ-
ence in the costal formula between this skeleton and that of the Cieonia drgala depends only
on the short pleurapophyses of the sixteenth vertebra having become anchylosed in the pre-
sent $]:r£'ci|n1:n.

Prurchased.
Genus Mycleria

1310. The skull of the Jabiru, or American Stork (Myeferia americana).
HHunterian.
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Family Ardeide (Herons),

Genus Crauerome.

1311. The skeleton of the Boat-bill { Cancroma cochlearia).

The bones of the upper mandible are remarkably expanded, the nasal process of the pre-
maxillary forming a strong median ridge along the upper part.  The nostrils are small per-
forations near the base. The temporal fossae are narrow but deep, and meet in a ridge upon
the |:|ariﬂtn|5: the postfrontal is dﬂ*pl}' notehed, and a well-defined fossa separates the mas-
toid from the paroccipital process. As compared with the head, the pelvis is very small in
this bird ; the bones of the leg are slender, but the tibia and metatarsus are less elongated
than in most of the Order.  The sternum has a deep and long keel, with two slight posterior
notches ; the apex of the furculum is bent upwards : the bones of the wing are well deve-
loped. There are 23 vertebrme between the skull and sacrum, the last seven of which bear
moveable ribs: of these only the last four pairs are attached by heemapophyses to the ster-
num ; there is an eighth pair of sacral ribs with hemapophyses which join those of the pre-

ceding ribs. There are 8 candal vertebrae.
Mus. Sowth.

1312. The skull of the Boat-bill (Cancroma cochlearia). Mus. Brit.

Genus _drdea.

1313. The skeleton of the Heron (Ardea cinerea).

The apex of the furculum rests upon the anterior extremity of the keel of the sternum.
There are 23 vertebree between the skull and sacrum, of which the last six support ribs: the
first two pairs are free; the rest are articulated to the sternum by bony haemapophyses ; the
last (seventh) pair of ribs are attached to the sacrum, but do not reach the sternum.

Mus. Southk.

1314. The skull of the common Heron (Ardea cinerea). Purchased.

1315. The right half of a longitudinally bisected cramimum of a Heron (Ardea
cinere).

It shows the ridge dividing the compartment for the eerebral lobe from that for the optic
lobe ; the deep depression on the inner surface of the petrosal, and the junction of the two
posterior clinoid processes forming a bridge over the sella. The cut horder of the cranial
wall is thin, and shows a small proportion of diploé.

Purchased.
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The skull of the great White Heron (Ardea alba). Hunterian.

The skeleton of the Bittern (Ardea stellaris).

The apex of the furculum does not reach the stermum.  There are 23 vertehrs between
the skull and sternum, of which the last six support ribs: the first two pairs are free; the
suceeeding ribs are articulated to the sternum by bony heemapophyses ; the last (seventh)
pair of ribs are attached to the sacrum and do not reach the sternum. There are 8 caudal

vertebrae.

Mus. South.

The skull of a small Bittern (Ardea minor). Purchased.

Family Gruide (Cranes).

The skeleton of the Cyrus or Serass Crane (Gres Antigone).

The bones of the beak are straight and eonical, but relatively shorter than in the Stork ;
the bony nostrils form an extensive excavation in the upper mandible.  The number of bone-
tendons {][!TL'IIJIIH]. from the spinal museles is considerable ; tlm'}' contribute to fix all the
dorsal vertebrae ; but the chief peculiarity of this species of Crane is the excavation of the
keel of the sternwm for the reception of a coil of the trachen: the apex of the furculum has
coalesced with the anterior and inferior extremity of the keel : the anterior and superior ex-
tremity of the keel makes an unusual projection forwards. There are 25 vertebree between
the skull and sacrum, of which the last seven support ribs: the first rib is free and floating ;
the 5u:;|;l:u,11ing ones are articolated to the sternum 'h:.' IJI:III}' llmumpnphyses.; the llighﬂl and
ninth |mir:1' of ribs are attached to the SRCTIL, and also h_'l.' lml:}' |JH.*II1I'I|1='I|J1'I]|‘SE-E to the ster-
num. There are 7 caudal vertebrae.

Lurchased.
The skeleton of the Cyrus Crane (Grus Adnfigone).

The left side of the keel of the sternmm has been removed to expose the convolutions of the
trachea : the vertebral and costal characters agree with those of the preceding skeleton.

Mus. South.
The skull of a Cyrus Crane (Grus Anligowe). Hunterien.
The sternum and confluent furculum of the same Crane. HHunterian.

The scapule of the same Crane. Hunterian.
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1332,

1333.

1334.

1335.
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. The coracoids of the same Crane. Hunterian.
. The seven dorsal vertebrse, or those which bore moveable ribs, and the last
cervical vertebra of the same Crane. HHunterian.
The pelvis of the same Crane. Hunterian.
The left humerus of the same Crane. funterian.
The tibize and fibule of the same Crane. Hunterian.
The metatarsal bones of the same Crane. Hunlerian.

The sternum and trachea of a young Cyrus Crane (Grus Auntigone).
Presented by Sir Everard Home, Bart., F.R.S.

The dorsal vertebrae, sternum, scapular arch, and pelvis of the Cyrus Crane
(Grrus Anligone).

The left side of the sternum has been laid open, showing the intrasternal coils of the tra-
chea.

Presented by William Clift, Esq., F.R.S.

The sternum and trachea of the Cyrus Crane.

The sternum and trachea of the Indian Crane.
Presented by Sir Everard Howe, Bart., F.R.S

The sternum and trachea of the Indian Crane. Hinterian.

The skeleton of the Balearic or Crowned Crane (Grus pavonia).

This species is remarkable for the elevation and convexity of the frontal ridge of the cra-
nium which supports the tuft or “crown ' of unbarbed stems.  The furculum touches but s
not jeined to the sternum. There are 26 vertebre between the skull and sacrum, of which
the last cight support ribs: the first two pairs are free; the suceeeding ones are articulated
to the sternum by bony hemapophyses; the last (ninth) pair of ribs are attached to the
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sacrum, and also to the steraum. The caudal vertebrie are anchylosed together, the last
only remaining moveable.

Mus. Sowth

The skull of the Crowned Crane (Grus pavonia).
Presented by Dr. Leach, F LS.

The skull of the Crowned Crane (Grus pavonia), longitudinally bisected. .

It shows the light cellular pnenmatic diploé which separates the two tables of the eranium
at the situation of the frontal protuberance.

Purchased.

The dried head of the Crowned Crane (Grus pavonia).
Presented by W. Bullock, Esg.

The skull of the Demoiselle Crane (Gres virgo).
Presented by Dr. Leack, F LS.

The skull of the Demoiselle Crane (Grws virgo).
Presented by Dr. Leach, F.L.S.

The skull of the Common Crane (Grus cincrea). Hunterian.

The sternum, sternal and vertebral ribs, and seapular arch of the Common
Crane (Grus cinerea). The keel of the sternum is excavated, and the furcu-
lum anchylosed to the keel, as in the Cyrus Crane. Purchased.

Genus Psophia.

The skeleton of the Agami or Trumpeter Bird (Psophia crepitans).

There are 24 vertebroe between the skull and the sacrum, of which the last eight bear
moveable ribs : of these the last six pairs are united to the sterpum by hemapophyses: a
ninth pair of ribs is attached to the saserum and also to the sternum.  Three dorsal vertebre
have coalesced, and three remain free between these and the sperum: the sternum is very
long and narrow, without posterior notches or holes : the coracoid sends off from its inner and
anterior border a long thin ridge, which forms an angle at its upper part. The procnemial
and ectoenemial ridges of the tibia extend well outwards, but their base is short.

Mus. Sowth.
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Tribe PrRESSIROSTRES.

Genus Hematopus.

1344. The skeleton of the Oyster-catcher (Hemafopus ostralequs).

1345.

1346,

1347.

1348.

The depressions for the superorbital glands meet at a median rndge ; the angle of the jaw
is nnusually prolonged backwards. There is a short ectocondyloid process in the humerus.
There are 20 vertebree between the skull and sacrum, of which the last eight support ribs :
the first two pairs are rudimentary and free ; the other six artieulate with the sternum by
bony heemapophyses ; the ninth and tenth pairs of ribs are attached to the sacrum, but the
tenth is not joined to the sternum.  There are 8 caudal vertebree.

Mz, Sowth.

The skull of the Oyster-catcher (Hematopus ostralegus). HHunterian.

The dried head of the Black Oyster-catcher (Hematopus niger).  Hunterian.

Genus Charadiivs.

The skeleton of the Dottrell (Charadrivs Morinellus).

Of the 19 vertebrse between the skull and zacrum, the last six bear moveable ribz: the
first pair is free; the rest unite with the sternum by heemapophyses ; the last (seventh) pair
of ribs belong to the sacrum.

Purchased.

Gienus Ofis.

The skeleton of the male of the Great Bustard (Ofis tarda).

The skull is remarkable for the extension of a strong ridge from the paroceipitals to the
basisphenoid, increasing the extent of the occipital surface inferiorly for the attachment of
museles. The mastoid sends down a short triangular process outside the tympanic articu-
lation, and an wnusually long and slender true mastoid process: the postfrontal is also very
long and slender. There are 21 vertebra: between the skull and the saerom, of which the
last six bear moveable ribs: the first pair are very short ; the second longer, but free; the
following four pairs are articulated to the sternum by heemapophyses ; two pairs of ribs are
attached to the sacrum, the last of which are free. There are 7 caudal vertebrse, most of

which are remarkable for the length of the transverse processes.
Mus. South.

2K
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The skeleton of the female Great Bustard (Ofs tarda).

Thiz is rather smaller, and the vertebre are more slender than in the male : the vertebral
formula is the same, but the eighth pair of ribs join the sternum by bony haemapophyses.

Purchased.
1350. The skull of the female Great Bustard (Ofis tarda). Hunterian.
1351. The sternum of the Great Bustard (s tarda).

It has a very deep keel, and four small notches posteriorly.

Huieterian.
1352. The right femur of the Great Bustard (Ofis larda). Hunterian.
1353. The right tibia of the Great Bustard (Otis farda). ] Hunterian.
1354. The skeleton of the Little Bustard (Otis Tetrax).

1355.

There are 21 vertebrae between the skull and the sacrom, the last six of which bear move-
able ribs : the first pa.ir 15 VEIY short ; the secomd lungur, but free; the other four |_|a.'|rs are
articulated to the sternum by heemapophyses ; the sacral ribs are wanting.

Mus. South.

Order CURSORES (Struthious, or Wing-less Birds).

Genus Aplerye.

The skeleton of the Kivi (Apleryr australis).

The rarity and peculiarity of this the smallest known representative of the Cursorial or
Struthious Order of Birds, and the additional interest which its osteology presents in eon-
nection with the remains of allied extinet gigantic species of birds, confined, like the Apte-
ryz, to New Zealand, demand the following more detailed notice of the characters of the
skeleton.

The bony framework of the Apteryr exhibits, but in a less degree than the entire bird, the
Struthious dlupm]:hurtim! between the anterior amd pmmriur extremities, and it shows that all
the ordinary bones of the wing exist, though in their feeblest state of development.

With the exception of the parts of the skeleton concerned in the formation of the nasal
and auditory cavities, none of the other bones of the dpferyr are perforated for the admis-
sion of air, nor do they exhibit the pure white colour which characterizes the skeleton in other
birds. In their tough and compaet texture they resemble the bones of the Lizard tribe.
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The skull of the dpferya is chiclly remarkable for its smooth, expanded, elevated, pyrn-
form cranial portion, the total absence of superorbital ridges, the completeness and the thick-
ness of the interorbital septum, owing to the great development of the turbinal bones, the
small size of the lacrymal bones, and the combination of the depressed with the elongated and
slender form of the beak.

The occipital region of the cranium has a pretty regular semicirenlar contour, and differs
from that of other Struthious birds in the greater relative extent of its base, and in the com-
paratively slight lateral sinuosities due to the temporal depressions.  The single hemispheri-
cal tuberele in the basioccipital, for the articulation with the atlas, has not the vertical notch
at the upper part ebservable in the Ostrich and Emeu, but is entire as in the Rhea; and the
plane of the oceipital foramen has the same aspeet as in that bird, in which it is more nearly
horizontal than in the Ostrich. The saperoceipital plate forms a somewhat angular projec-
tion, corresponding with the small cerebellum within, and is bounded on each side IIJ-' i ver-
tical vasenlar groove, terminated by a foramen above and below : external to these grooves
the exoceipitals extend outwards and downwards, in the form of obtuse processes, compressed
in the antero-posterior direction, slightly convex behind and coneave in front, where they
form the back part of the wide meatus anditorius externus.  All the parts of the oceipital
hone are .I'IIII.‘h:.-'l.ntil.!l]. together, and also to the surrounding bones,

The angle between the posterior and superior regions of the eranium iz searcely produced
into a ridge.  The superior region is smooth and regularly eonvex ; it is separated from the
h!mpunﬂ! lii_‘l!l]‘l.‘:iﬁiﬂ“:-! |:|'_|,r 1 MAFTOwW r]rlgp, a hittle more marked than the um:ipilal.l e,

The s'u|:|l:rinr is continued into the lateral regions of the craninm ll-;l,' A continuons curvi-
ture, so that the upper part of the small orbital eavity is convex, and its limits undefinable,
there being no trace of superorbital ridge or antorbital or postorbital processes: this strue-
ture is quite peculiar to the dpferyr among birds, but produces a very interesting resem-
blance between it and the monotrematous Eehidna.

The frontal bones gradually contract to their junction with the nasal bones, between which
there is the trace of a small part of the confluent prefrontals. The narrow frontal region of
the skull is traversed by a mesial longitudinal depression.

At the base of the skull we find in the dpferye all the peenliorities characteristic of the
Struthious birds. The body of the sphenoid sends outwards on each side two processes, of
which the posterior abuts against the tympanic bone, and the anterior one, by a flattened
oval articular surfaee against the pterygoid bone: the latter processes exist, but are much
more feebly developed, in the Ibis: in most other birds, including the Gralle, they are want-
ing : they are well-developed in the Lacertine Sewria. A eompressed vomerine process is
continued forwards from the anterior part of the basisphenocid, and this process is anchylosed
to the under part of the expanded and cellular ethmoid.

The optic foramina are distinet both internally and externally, and are half an inch apart ;
they are perforated, not in the sphenoid ala, but in the infleeted margin of the frontal bone.
In these peculiaritics the Apferye differs from all the rest of its class : each optic foramen,
however, transmits not only the optic nerve and ophthalmic artery, but also the third, fourth,
first branch of the fifth and sixth nerves, as in most other birds.  Of these nerves the fifth
is the largest, and it is continued forwards to the nasal canal, through two foramina, oue cir-
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cumseribed externally by the process already mentioned, which extends from the frontal to
the ethmoid ; the other by the corresponding process of the lacrymal. The foramen rotun-
dum is not only distinet, but is further apart from the foramen opticum than in any other
hird. The petrous bone projeets internally in the form of a thin semiciveular plate of hone,
commeneing at the foramen ovale and extending backwards to the foramen auditerium inter-
num, whieh it m‘f:r'l:mn[:_*s'. this plate gives attachment to the tentormm. There 15 not any
corresponding bony ridge developed from the upper wall of the eranium in the line of origin
of the falx, as in many of the Gallinaccous birds. The anterior or cercbral division of the
cranial cavity is larger in proportion to the posterior than in most other birds.

The tympanic bone is of a subcompressed trihedral form, and sends forwards into the orbit
alonger and slenderer process than in the larger 8fruthionidee : its upper articular surface 1s
a transversely extended convex condyle, which plays in a corresponding cavity internal to the
base of the zygomatic process. The n|1;u:|=iit¢ extremity is expanded, and presents two digtinet
articular convexities for the lower jaw, the inner one being the largest : above the exterual
eonvexity there is a small but deep depression for the reception of the deflected extremity of
the jugnl b,

The posterior extremity of the pterygoid bone is securely wedged in between the orbital
process of the tympanic and the transverse process of the sphenoid : as it advances forwards
it l‘.‘LIJI‘EIII!ﬁ, as in the other Stradhionide, into a thin plate of bone, which is bent upon itself
with its concavity turmed inwards, and is continued by anchylosis into the palatine bones, so
that the limits between them cannot be defined.

The |:a!ati|m bones are in like manner confluent with the maxillarices. TI:M:J.' are pierwd
by two narrow elliptical posterior nasal foramina, about 3 lines in length, over which the
exterior margin of each palatine bone arches from without inwards, and these overarching
lamina gradually approximate, as they advance forwards, and meet about one inch anterior
to the nasal fummlna, from which an iT:||mrtEnratL- |ﬂ.|lll:= of hmm, inll]l'{'!iéj[!:i with a narrow
median fissure, and composed of the confluent palatal processes of the maxillary and inter-
maxillary bones, is continued to the end of the beak. The limits between maxillary and
intermaxillary bones are indicated by two fine oblique lines, commencing at the outer margin
of the roof of the mouth, about 2% inches from the apex of the beak.

The jugal style, which in the Ostrich may be separated in the full-grown bird into a zygo-
matie and malar portion, consists in the dpferye of a single slender compressed twisted boue,
anchylosed with the maxillary bove m front, and terminated behind by an obtuse defleeted
extremity, which is received into a corresponding vertical l.‘ﬂ'i':it_"!." in the upper part of the
outer process of the tympanic bone. By this mode of attachment the tympanic bone offers
inereased resistance to the pressure transferred to it by the lower jaw, at the same time that
it gives additional strength to the upper mandible.

The superior maxillary bone presents the singular form of a nearly perfectly flat elonguted
triangular ]ﬂatc of bone, which is ill]]lc'rforntt', amd 15 eontined h-}' ||11'|||tl:rr1.1,|;|t|_h[]_ ossification
with the intermaxillary.  The Rhea among the Struthionide makes the nearest approach to
the Apteryx i the strocture of this part of the skull ; but the mnxillar}' ||l|'|.|!1_- is |1-:~r!hr;|tq_rd
by large foramina, and sends upwards on each side a process to join the lacrymal. In the
I the superior maxillary bones are in the form of slender round styles, having a wide inter-
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space between them. In the dpferyr the small lacrymal bones are represented by two com-
pressed plates of bone descending obliquely forwards from the anterior extremities of the
frontals, and are articulated below to a small depression in the maxillary plate. They are
each pierced by a single small foramen. The frontal, nasal, and intermaxillary bones form
one continuous bony piece, too strong to admit of any elastic yielding movement between the
upper jaw and cranium. The nasal and the upper or mesial portion of the intermaxillary
bones form an elongated depressed narrow process, convex above, and with the outer margins
bent inwards beneath the long nasal passages, of which they form the outer and part of the
ower boundaries,

The lower jaw presents all the nsual ornithie characters with the Strathious modifications
traceable in the individual peculiarities. The transversely expanded angular and arricular
extremities offer the inwardly extended process for the attachment of the pterygoider museles :
the superior transverse plate behind the articular surfaces is thin and coneave towards the
meatus auditoriug externus, and is lined by the mucous membrane of that passage, of which
it forms part of the bony parietes. There are two distinet narrow obligue articular surfaces,
concave in the longitudinal and convex in the transverse directions; the internal one is the
largest, and behind this there is a small excavation into which a small process of the air-sac
lining the tympanum is continued ; and this is the only part of the skeleton not immediately
concerned in the formation of the organs of hearing or smelling into which air is admitted.
The entry to the air-cells mn the lower jaw of the Ostrich 15 situated m the part m:rn'ﬁpmniiup;
to the above depression or sinus in the jaw of the dpferyre. Traces of the compound strue-
ture of the lower jaw are very evident in that of the Apferyr, and the limits of the angular,
articular and coronoid pieces may be in part defined.  There is a linear vacancy, bounded by
the surangular and angular pieces behind, and by the bifureate eommencement of the man-
dibular or dentary piece in front: the surangular is compressed, and sends wpwards a very
slightly elevated coronoid ridge. A second narrower fissure occurs hetween the thick splenial
element and the upper fork of the mandibular piece.

The relations of the modifications of the skull of the Apferys to its peculiar habits and
kind of food are well-marked and very casily traced ; those which eoncern the maxiliar_q; por-
tions have already been noticed in the account of the digestive system, and I need only add
here, that the anchylosed condition of all the parts concerned in the formation of the upper
mandible is more complete than in the larger Struthionide, and relates to the greater force
with which the beak is used in obtaining the food.

The nocturnal habits of the Adpterys, combined with the necessity for a Irighl_!.r developed
organ of smell, which chiefly compensates for the low condition of the organ of vision, pro-
duees the most singular modifications which the skull presents, and we may zay that those
cavities which in other birds are devoted to the lodgement of the eyes, are here almost ex-
clusively oceupied by the nose.

The spinal column is relatively stronger, especially in the eervical region, than in the larger
Steuthionicde = it eonsists of fifteen cervical, wine dorsal, charaeterized by moveable ribs, and
twenty-two remaining vertebrae in the sacral and candal regions.

The dorsal vertebraz are arranged in a straight line, and slightly inerease in breadth to the
seventh ; the transverse processes of the eighth and ninth suddenly diminish. The third,
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fourth, fifth and sixth dorsal vertebrae are slightly anchylosed together by the contiguous
edges of their spinons processes; the seventh, eighth and ninth are overlapped by the iliac
bones ; but notwithstanding this partial anchylosis, the synovial articulations, both between
the bodies and oblique processes, are retained in all the dorsal vertebree, and a slight, yielding,
elastic movement is permitted between those vertebree, The breadth of the bodies of the dor-
sal vertebrie diminishes, and their length increases very gradually from the first to the fourth ;
thence the bodies become broader and shorter in the same degree to the sacrum. A short
obtuse process is sent off obliquely forwards from the inferior surface of the body of each of
the first four dorsal vertebree ; the ::nrrc-spund'mg surfuee of the succeeding ones is smooth and
slightly coneave from side to side. The articulation between the bodies is by the adaptation of
a surface slightly concave in the vertical and convex in the transverse direction at the poste-
rior end of one vertebra to opposite curves at the anterior end of the suceeeding one.  Close
to the anterior surface on each side there is a hemispherieal pit for the reception of the round
head of the rib: this articular pit is supported on a process representing the inferior trans-
verse process, except in the three middle dorsal vertebree. The transverse processes are
broad, flat, and square-shaped, with the anterior angle obliguely cut off to receive the abut-
ment of the tubercle of the rib, except in the second and third, in which a small process is
sent down for the same prurpose from the under surface of the transverse process: the trans-
verse processes of the last three dorsal vertebrse abut against the under or inner surface of the
ilia, and are probably anchylosed thereto in old birds. The nerves issue from the interspaces
of the vertebrae above the articulation of the heads of the ribs, The spinous process arises
from the whole length of the arch of each vertebra; it is truncate above, and with the ex-
ception of the first, is of the same breadth throughout : all the dorsal spines are much com-
pressed, the middle ones being the thinnest, 3]'|Ehll:|.' (rx':laul:ling at their truneate extremitics,
especially the three anterior ones, the first spine being notched behind to receive the con-
tiguous angle of the sncceeding one : below this there is a considerable interval between these
two spines, but the rest of the spines are in contact throughout, and are probably more anchy-
losed in older birds than the specimen here described.

The first four sacral vertebree send outwards parapophyses which abut against the ilia, and
progressively increase in length and thickness. The breadth of these vertebrae also gradually
mereases 3 but it diminishes in the four 3umeedin5 vertebree, in which the parapﬂ-ph}'.sl:ﬁ are
wanting : then the ninth and tenth sacral vertebree send outwards each a pair of strong par-
apophyses to abut against the inmer swrface of the ossa innominata immediately behind the
acetabulum : the anchylosis of the bodies is continued through the four succeeding vertebra,
which are of a very simple structure, devoid of transverse or oblique processes, becoming gra-
dually more compressed and more extended vertically, so as to appear like mere bony laminge ;
the line of the articulation between the bodies of these posterior sacral vertebre is obvious,
but their spines coalesce to form a eontinuous bony ridge, which is closely embraced by the
posterior extremities of the innominata, The foramina for the nerves are pierced in the sides
of the bodies of the sacral vertebree ; they are double in the anterior ones, but single in the
posterior compressed vertebrae, where they are seen close to the posterior margin,

There are mine candal vertebrae, which are Lll!l':pl!'r, and ]}l‘-l}jﬂct farther below the pusler'mr
portions of the iliac bones than in the other Struthious birds: these vertebree, as they de-
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seend, progressively increase in lateral and diminish in vertical extent; the spimal canal is
continued through the first five, and they are all moveable upon each other, exeepting the
last two, which combive to form a vertebra analogous to the expanded terminal vertebra in
other birds, but which here exceeds the rest only in its greater length, and graduvally dimi-
nizhes to an obtuse point. In the Ostrich the corresponding vertebra is expanded for the
sSupport of the caudal pllnm_-s\_, but 1 the thery.r it offers the same im:q:ms]jinuuus :iﬂ'[‘lup-
ment as in the Bhea and Emen.

The cervical vertebree present all the usual ornithic pecoliarities.  The single hypapophysis
for the attachment of the cﬂii]plit:uln'rl Iungu:i eolli anticus is present in the last three verte-
brie, as in the contiguous dorsals. The hypapophysial arch for the protection of the carotid
arteries is first seen to be iitrt'u]u]n-ml from the mner =ide of the |mm|m|:]1_1.-ms of the twelith
cervical vertebra, but the two sides of the arch are not anchylosed together; the interspace
progressively increases in the eleventh, tenth and ninth vertebree, and the groove widens amd
ig lost at the fifth vertebra. The spinous process is thick and strong in the vertebra den-
tata, but progressively diminighes to the seventh cervical vertebra, where it is reduced to a
mere tubercle; from the eleventh it progressively increases to the last cervical, in which it
presenis the SLTONE tlllmlralu figre which characternzes the same process m the dorsal ver-
tebrae,

The large canal on each side for the vertebral artery and sympathetic nerve is formed by
the alu,'ll;rlusis of a rudimental rib to the extremities of an upper and lower transverse pro-
cess ; the costal process diminishes in size in the anterior cervical vertebrae : it is wanting in
the dentata, though an arterial canal of very small size is present on each side of that ver-
tebra. In the atlas there are two small parapophyses, but no canal. The neurapophysial
bony arch increases in extent as the cervieal vertebre approach the head, and in the third,
fourth and fifth vertebree this part is perforated by a small foramen on each side. The
spinal cord is least protected by the vertebrse in the middle of the neck, where there is the
greatest extent of motion : there 15 a 111:|1n'.5:i5m1 on the anterior and |h|:||!it1'r]ur parts of the
spine in the second, third, fourth, and in the last six cervieal vertebree.

The close resemblance of the Bird to the Reptile in its skeleton is well exemplified in the
young Ostrich, in which even when halfgrown the costal appendages of the cervieal region
of the vertebral column continue separate and moveable, as in the Crocodile. They are
anchylosed to the first fifteen vertebrse in the dpteryz. The first free or dorsal rib is a
slender style about an inch in Iungr,ll: the rest are remarkable for their breadth, which is
relatively greater than in any other bird ; the Cassowary in this respect approaches nearest
to the Apterye.  The second, third, fourth and fifth ribs articulate with the sternum through
the medium of slender |1a:n1a|m|1h3'54:5: those of the sixth also reach the sternum, but have
not been preserved in this skeleton. In the first simple and floating rib, the parts eorre-
spnndiug to the head and neck are almost in contact.  In the second rib o short and strong
rervix, terminated h:r a hl}mispheri{:nl head, is given off below and in front of the tubercle,
and works in a corresponding socket at the anterior margin of the vertebra. The head and
tubercle, with the points of the vertebrse to which they are attached, intercept large fora-
mina eorresponding to the vertebral foramina in the eervieal region. Immediately below the
tubercle the rib suddenly expands, and then gradually narrows to its lower end : the neck of
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the rib increases in length in the third and fourth pairs and diminizhes in the last two; the
sixth rib bc'g'llls to lose its breadih, and the rest become narrower to the last.  The hnn_f
appendages to the vertebral ribs are developed in the first seven pairs: they are articulated
by a broad base to a fissure in the posterior margin of these vertebral ribs a little below their
middle part, and, save those of the first pair, m'i:rlap the succeeding rib : these processes are
not anchylosed in the specimen described. The Rhea comes nearest to the dpteryx in the
size of these costal appendages. The first four sternal ribz are transversely expanded at their
sternal extremities, which severally present a coneave surface lined with smooth cartilage and
synovial membrane, and playing upon a corresponding smooth convexity in the costal margin
of the sternum, which thus presents four true enarthrodial joints with capsular ligaments on
each side.  This elaborate strueture is not, however, pﬂ:lliinr to the Apteryr among birds,
but relates to the importance of the movements of the sternal ribe, which are the centres upon
which the respiratory motions hinge,—the angles between the vertebral and sternal ribs, and
between these and the sternum, 'Imc-umiug more open in illspimﬁnn when the stermum is
depressed, aud the eontrary when the sternum is approximated to the dorsal region in ex-
piration.

The sternum —the main characteristic of the skeleton of the bird—is reduced to its lowest
girmlqr of :lm'z,']upmuut in the Apteryze. In its small size, and in the total absence of a keel,
it resembles that of the Strothions birds, but differs in the wide anterior emargination, and
in the much greater extent of the two posterior fissures.

The anterior mnrgiu presents no trace of a manubrial process as in the Ostrich © on the
contrary, the wide interspace between the articular eavities of the coracoid is deeply coneave :
in the extent of this interspace the Rhea most resembles the Adpferys, but its contour is almost
straight ; in the Cassowary the space is narrower, but is deeply notched. The articular sur-
face for the coracoid is an open groove, which in the fresh state is covered with articular car-
tilage : external to this groove the anterior angles of the sternum are produced into two strong
triangular processes with the apex obtuse. The costal margin is thickened, and when viewed
anteriorly, presents an undulating eontour, from the presence of the four articular convexities
for the sternal ribs and the intermediate exeavations,  The sternum of the Emeu presents a
similar appearance.  The extent of the posterior notehes is equal to one half the entire length
of the sternum : the external boundaries of these notches curve towards each other.

The =eapula and coracoid are anchyloged : a small perforation anterior to the articular sur-
face of the humerus indieates the separation between the coracoid and rudimental elavicle, of
which there is otherwise not the least trace.

The coracoid is the strongest bone : its inferior expanded extremity presents an articular
convexity, adapted to the sternal groove before deseribed.

The seapula reaches to the third rib: it is a simple narrow plate of bone, slightly curved
and expanded at both ends, but chiefly at the humeral articnlation.  Its length is 1 inch.

The humerus is a slender, eylindrieal, styliform bone, slightly bent, 1 inch 5 lines in length ;
5lighl|:|.' r:\.;':lauf]l:tl at the two eulmmitits, most so at the ]irﬂ:{:imal Elld, which Supports a trans-
verse oval artienlar convexity, covered with smooth cartilaze, snd joined by a synovial and
capsular membrane to the seapulo-coracoid articulation. A small tuberosity projects beyond
each end of the humeral articular surface.  The distal end of the humerus iz artienlated by
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a true but shallow ginglymoid joint with the rudimental bones of the antibrachium, and both
the external and internal condyles are :i“ghﬂ}' :|ﬂ'r|1:|!1ml,

The radins and ulna are almost straight eylindrical slender bones, each @ lines in length.
A feebly developed olecranon projects above the articular surface of the ulna.  There is a
minute earpal bone, two metacarpals, and a single phalanx, which supports the long eurved
obtuse alar claw. The whole length of this rudimental hand is 7 lines, ineluding the elaw,
which measures 3} lines. A few strong and short quill-feathers are attached by ligament to
the ulna and metacarpus.

The iliac bones in size and shape resemble those of the Struthions tribe : the length is
4 inches and 3 lines. The outer surface presents a slight concavity anteriorly, which gra-
dually passes into a convexity posteriorly, the two surfaces not being separated by the trans-
verse elevation oheervable above the acctabulum in the four ]nrgu Strutlious birds. A distinet
epiphysial piece of bone, of a compressed and triangular form, is wedged in between the
posterior extremity of the ilia and the first three candal vertebrse,

The izchinm extends backwards, |Jara|.|1!1 with the sacrum, in the form of a thin plate of
bone which slightly expands to its free extremity, which is truncated.

The pubic element is a slender bony style, connected by ligament to the end of the ischium,
but attached by bone at its acetabular extremity only. A short pointed process extends from
the anterior margin of the origin of the pubis. In comparing the pelvis of the Adplerye with
that of the large Struthious hirds, we find that the ischia do not meet below the sacrum as
in the Rhea, but are more distant from that and the ilise bones than in any of the Struthions
birds ; the pubic bones are not joined together at their distal extremities as in the Ostrich ;
the extremities of the ischia are not anchylosed to the sllpl'.r'!nmull'hdrut ilia as in the Cazso-
wary. It is the Emeu which comes nearest to the Apferyx in the structure of the pelvis,
but it also differs in the complete bony boundary of the foramen which transmits the tendon
of the obturator internus, and which is completed posteriorly by ligament in the dpferyar.

The acetabulum communieates, as usual, by a wide opening with the pelvis: a surface
covered with a cushion of thick eartilage is continued from its posterior and upper part.

The femur has the usual characters of that bone in the class of Birds. Its small round
head is supported on a very short and thick neck, placed at right angles to the great and
single trochanter : it presents at its superior part a large depression for the strong and com-
plﬂ: “Fﬂ.mi.'.lltulll teres.  The shait of the femur 15 $|ighﬂ}r '|:|-|_'nl;!| with the al:mw,v:'i,!_v furwanh_
which is inereased by a thickening at the anterior part of the middle of the shaft. The con-
dyles are separated by a wide and deep groove anteriorly, and by a triangular depression
behind. The outer one is the largest, and is grooved externally, for the articulation of the
head of the fibula: the inferior compressed border of the condyle is wedged in between the
tibia and fibula. The length of the femur is 3 inches 9 lines, The tibia is 5 inches in
length. Two angular and strong ridges are developed from the anterior part of the expanded
head of the tibia; the external one affords attachment to fascia, and to the expanded tendon
of the rectus femoris latissimus : the internal ridge has affixed to it the ligament of the small
cartilaginous patella. The head of the tibia sends down an angular ridge posteriorly : the
shaft of the bone is rounded, slightly compressed, converging to a ridge externally, to which
ridge the fibula is attached 1w two F'I.aces, beEi“uing half an ineh below the head of the fibula,

2L
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and continuing attached for 10 lines ; then again becoming anchylosed, after an interspace of
9 lines.  In one specimen I found the fibula also anchylosed to the tibia by its expanded and
thick proximal extremity : it quickly diminishes in size as it descends, and gradually disap-
pears towards the lower fourth of the tibia. The distal end of the tibia presents the uwsual
trochlear rﬂrm, but the anterior mm-m-itj- ahove the articular surface 15 1 E‘n:at Imrt {Il‘.‘.\l:tllﬁl;'d
by an irregular bony prominence.

There is a small cuneiform tarsal bone wedged into the outer and back part of the ankle-
juint. The am:h:r']uﬁr:l:l tarso-metatarsal is a strong bone, 2 inches 3 lines in Il,lngr,h ; the upper
artienlar surface is formed by a single broad piece. The original separation of the metatarsal
bone below into three pieces is plainly indicated by two deep grooves on the anterior and
].M.rsl.l::rinr part of the prﬁximﬂi tx!n‘:mit_}': the intermediate Imr'h'.uu of bone is VErY narrow
anteriorly, but broad and prominent on the opposite side.  The bone becomes flattened from
before backwards, and expanded laterally as it descends, and divides at its distal extremity
into three parts, with the articalar pulleys for the three principal toes.

The surface for the articulation of the fourth, or small internal toe, is about half an inch
above the distal end, on the internal and posterior aspect of the bone. A small ossicle,
attached by strong ligaments to this surface, gives support to a short phalanx, which articu-
lates with the longer ungual phalanx.

The number of phalanges in the other toes follows the ordinary law, the adjeining toe
having three, the next four, and the outermost five phalanges.

Prepared from a specimen presented by the Rev. W. Colton, M.A.

Genus Casuarius.

1356. The skeleton of the Cassowary (Caswarins galeafus).

The number of vertebrse between the skull and sacrum is 25.  The pleurapophyses begin
to be free at the sixteenth, which miay be reckoned as the first dorsal vertelira ; those at the
twenty-sixth, or first saeral vertebra, are also moveably joined thereto by both head and
tubercle : the four anterior pairs are progressively elongated, but have no hemapophyses ;
these are present in the succeeding five pairs, but those of the last pair do not reach the ster-
num. The first and second dorsal vertebrae have a pair of hypapophyses ; in the third this
process is single, but notched below ; the fonrth and fifth have the hypapophysis single, broad,
anid compressed. The inferior surfaces of the remaining dorsal vertebrae are slightly carinate
or concave below. The diapophyzes and parapophyses are well-developed, especially upon
the anterior dorsal vertebree.  The neural arch of each dorsal vertebra and of the last three
cervical vertebre presents two pncumat'u: foramina at the fore part of its base, and a |r|.rgn‘.'
depression at the back part, which has also two or more perforations. The spinous pro-
cess of the first dorsal vertebra is rudimental and cleft longitudinally ; it becomes entire and
rradually broader and higher as the vertebre approach the sacrum. A median carotid groove
is established on the under part of all the cervical vertebrae, save the first four, by two tuber-
cular processes developed from the under part of the two parapophyses. The rudimental
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neural spine is cleft longitudinally in the last four cervical vertebrae, as if' the coalescence of
the neurapophyses, which is complete at their basal part, had been arrested at their apices.
Besides the weural and vertebral eanals, and the pneumatie foramina, there are also two other
foramina in most of the cervical vertebrae on each side of the neural arch, formed by the ex-
tension of a process of a bridge of bone from that arch forwards and outwards to the diapo-
physis.  The under surfaces of the axis and third vertebrae are carinate : the neurapophyses
of the axis meet 5|1|1[::r'mr:|r'|.', but do not coalesee.  The annll:.'luml pleurapophyses commence
at the axis, gmillmlh‘ merease i Imlg[h to the tenth vertebra, and I,lr'lruml this also i bhreadil.
Letters corresponding to the Tapre or VErTeEBRAL ELEMENTS are placed upon the tenth
cervieal vertebra and on the fifth dorsal vertebra. The sternum is oblong, keel-less but con-
vex below, with an entire rounded |m.tit{'rh.11‘ margin ; it presents a I:I.[‘[‘I:I but narrow excavation
at the middle of its anterior margin, and two wide and shallow coracoid grooves on each side ;
the angles of this margin are developed into short obtuse costal processes. There are four
artieular surfaces for as many sternal ribs at the anterior half of each lateral margin ; these
surfaces are divided by deep exeavations in that margin.

The eranium is remarkable for the thick lofty crest developed from the whele of the upper
surface of the frontal and nasal bones; the |:|m'||}' L‘-D‘l-'{"l'illg is left upon the right. half of ths
crest.  The paroecipital precesses are broad and rounded ; the mastoids are more glender and
pointed, and extend along the outer part of the tympanics to near their articulation with the
squamosals.  The h:l::i:bc‘r.ipllal dezeends a little way below the level of the artieular tuberele ;
the basisphenoid sends out two rough eellular tympanic processes, and two smooth columnar
pterapophyses which abut against the true Pter_-rgnlr] bones.  The presphenoid forms the
usual elongated rostrum, which sends a median |:|1r|h: upwards to join the coalesced inferior
borders of the orbitosphenoids : the prefrontals have coalesced with each other and with the
frontals and nasals superiorly ; they consist principally of the median vertical plate answer-
ing to the *lamina perpendicularis ethmoides * of Anthropotomy, but send out two lateral
plates answering to the *partes planee ethmoidew,” which coalesce with the lacrymals and
form the anterior boundary of the orbit. A portion of these plates, which are very thin, is
slightly folded and, as it were, pressed forwards into the upper and back part of the nasal
meatus, from the surface towards which they send off short sinnous lamelle, and represent
the parts of the human ethmoid called * ossa turbinalia superiora.” The postirontals are well-
developed, and divided from the rest of the superorbital border by a deep noteh ; some traces
remain of the suture between the malar and maxillary. The external bony nostrils form a
long common hiatus between the palatine and nasal processes of the premaxillary. The
sutures dividing the articular, dentary, and splenial pieces of the mandible remain. The
selerotic plates, thirteen in number, are preserved on the right side ; they overlap each other
very extensively. The parts of the hyoidean arch preserved are the two thyrohyals,

There are 9 candal vertebre, of which the last three are anchylosed; they have a decp
perforation on each side, between the centrum and neural arch. The seapula and eoracoid
have coalesced ; a short clavieular process extends inwards from the scapula, but without
meeting its fellow or touching the sternum. With the exception of the coalescence of the
coracoid, the condition of this part is closely similar to that in the Crocodile. The expanded
head of the humerns presents two excavations externally ; it has a well-marked peetoral ridge :

¥ £
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the ulna shows a rudimental Dlt,hcmn:m; it is a litele 1&1151.!!‘ anid broader than the radius.
There are no distinet earpals: the metacarpus consists of a coalezeence of three bones, the
middle of which supports a single phalanx. In the pelvis the slender pubis and broader
ischium extend backwards straight and almost parallel with the hinder half of the ilinm.
The thum and 1schium ju5n cach other ].rusl:!rim'l}' and cirenmseribe the lung ischiatic noteh.
The pubis, confluent as usual with the iliom and ischinm anteriorly, is free in the rest of its
extent. The femora have no pneumatic foramen, either at the fore or back part of the neck :
the medullary canal perforates the middle of the back part of the shaft: the intermuscular
ridges which extend to the fore part of each condyle begin to diverge immediately below the
great trochanter. The rotular process of the tibia developes a strong proenemial and ecto-
cnemial ridge: the fibular linea aspera extends nearly to the distal end of the bone. The
fibula remains distinet. There is no osseous bridge at the fore part of the distal end ol the
tibia. The caleaneal process of the tarso-metatarsus is an elongated compressed ridge, with
a vaseular |1¢rfﬂmtiu11 on cach side |l:'l‘uling ton sillgle foramen at the anterior |mrl, near the
proximal end of the bone; a deep and wide excavation extends down the middle of the fore
part of the metatarse. The ungual or third phalanx of the inner toe is unusually elongated and
nearly straight ; the outer toe, though the shortest, has, as usual, five phalanges.

Purchased.

1357. The right foot of a Cassowary (Caswarivs galeatus). Hunterian.

Genus Dromains.,

1358, The skeleton of the Emen ( Dromains Nove Hollandie).

There are 26 vertebrse between the skull and sacrum, of which the last eight support ribs :
of these the first three pairs are fiee; the next three pairs are articulated by strong bony
heemapophyses with the sternum ; those of the seventh pair are long, but do not reach the
sternum ; the cighth and ninth pairs of ribe are free ; the ninth is attached to the sacrum.
There are 8 caudal vertebrae. The sternum is pointed posteriorly ; the anterior angles are
singularly developed and incurved.  The elavicles or halves of the fureulum are distinet from
each other and from the coracoids: they are short and slender bones, and do not reach the
sternum.  Neither the ischia or pubic bones Join the iliwm or their fellows |:|115h.~riurt:r.

Mus. South.

1359, The skull of the Emeu ( Drowaivs Nove Hollandiae), with the sheath or mte-
cument remaining on the left side of the bill, showing the place and form of
the external nostril. Presented by Sir Everard Howe, Barl., F.R.S.

1360. The cranium, with the bones partially disarticulated, of a young Emeun (Dro-
maius Nove Hollandie).
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Most of the sutures are unobliterated : the postfrontals are distinet bones : the prefrontals
are connate, and dcmlupn a broad external cromial ].r]att* between the frontals and nasals, The
oceipital elements have coalesced,

Preseated by the Zoological Sociefy of London.

Genus fthea.

1361. The skeleton of the Three-toed Ostrich (Rkea Americana).

The sternum has a single median noteh posteriorly.  The elavieles are absent, and are indi-
eated only by an unusnal development of the acromion seapulee.  The seapula and coracoid
have eoalesced, as in the Emen.  The isehia are united to each other along the greater part
of their extent, as also to the ilinm above and to the pubis below. The wing is more deve-
loped than in the Emen, and the metacarpus consists of the usnal three anchylosed bones
:mp]u:rlillg the common number of modified |!11.|]111.Ilg1."3 in birds. There are 22 vertebree be-
tween the skull and sacrum, of which the last seven support ribs: the first two pairs are free ;
the next thres pairs articulate 'h}r Imn:,f heemapophyses with the sternum ; the last three pairs
of ribs are free, and of these the last (eighth) pair belong to the first of the anchylosed or
sacral vertebrse, There are 6 caudal vertebree.

Mus. Sowth.
Genus Strathio.

1362. The skeleton of the Ostrich (Straifio Camelus).

The sternum has two posterior emarginations and a cartilaginous xiphisternal, which is
sometimes the seat of a distinet ossification. The eoracoid has coalesced with the scapula,
and ossification has extended along the ligamentous or fibro-cartilaginous basis of the cla-
vieles, so that these bones appear as strong acromial processes coalescing at their funer ex-
tremity with the coracoid, and leaving an elliptical space between them and that bowe : the
ischium has coaleseed posteriorly with the pubis on each side, but the symphysis pubis, which
is peculiar to this bird, is still cartilaginous. Although but two toes are developed, the third
metatarsal is present, coalesced as usual with the two belonging to the toes ; but it terminates
below in a short pointed process, at the inner side of the trochlea supporting the larger toe.
This toe is shown by the number of its phalanges (four) to answer to the middle in the tri-
dactyle Ostrich, and the second, although the shorter toe, has the five phalanges character-
istic of the outer toe, The inner (or second) toe and the back toe (first) are wanting in the
Ostrich : both are present in the dpferyx. There are 25 vertebrae between the skull and
sacrum, of which the last seven support ribs: the first two pairs are free ; the succeeding five
pairs are articulated to the sternum by strong bony hemapophyses ; the last (eighth) pair of
ribs are attached to the sacram, and terminate l'rl_'t'l_'l.'. There are 7 eawdal vertehrae.

Hunlerian.
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1363. The anchylosed parts of the cranium of a nearly full-grown Ostrich (Struthio
Camelis).

They consist of the basioecipital, basisphenoid and presphenoid, of the alisphenoids, orbito-
sphenoids and prefrontals, of the parietals, mastoids and petrosals. The posterior clinoid
processes overhang the back part of the deep sella, into the bottom of which the carotid
canals open.  The foramina lacera anteriora form with the optie foramen a wide vacuity on
each side. The orbitosphenoids and prefrontals overareh these vacuities anteriorly and ex-
pand into a platform, supporting the fore part of the cerebral lobes and the small olfactory
ganglia, which are prolonged into the grooves continued from the anterior part of this plat-
form. A part of the sagittal suture remains. The thick, slightly sutural surface at the fore
part of the parietals and alisphenoids is exposed by the removal of the frontals.

Presented by Prof. Owen, F.R.S.

1364. The separated bones of the head of a young Ostrich (Struthio Camelus).

Althongh, as a general rule in the Class Ares, the separate cranial bones can be discerned
only at a very earlv period, yet in those birds in which the power of flight is abrogated, the in-
dications of the primitive centres of ossifieation endure longer ; and in the species here selected
for the illustration of the cranial segments, the constituent bones of the skull, with the exeep-
tion of the ha.-s.'m-ﬁ:'lpital, 1, and ]'m.aisphmmid, 7, and the two bones, o and &, which coalesce
with the petrosal, 1s, have been separated by maceration merely.

The bazioccipital (1) developes the major part of the single articular condyle, and sends
down a process, more marked in the Struthions genera, and L".'il.lﬁ,"']l.u":f the Dinornis, than in
maost other birds = 1 all runpl:l;*ts this primiti\'l:lf Li.isli]mt bone retains the character of the
eentrum of its vertebra.

The cxmipil‘,ﬂ!g, 1z, contributing somewhat more to the oceipital mn:l}'lt than i the Cro-
codile, develope, as in that reptile, the paroceipital (21) as an outstanding exogenous ridge or
process: but it is lower in position than in the Crocodile. The superoccipital (z), as com-
pared with that of the Crocodile (No. 763), manifests more strongly the flattening and deve-
lopment in breadth, by which the spinous elements lose the formal character from which their
name originated, and are converted from long into flat bones. It always protects the cere-
bellum ; is absent in the Frog where this organ is a mere rudiment ; and is present in the
Crocodile in the ratio of the superior size of the cerebellum.  The further development of the
cerebellum 1s the condition of the SuI.mﬁur breadih of the .lgpinu or erown of the epencephalic
arch m the bird,

The sceond segment of the skull has for its central element a bone (s), the basisphenoid,
which in the bird, as in other ovipara, is conuate with that () which stands in the same rela-
tion to the third cranial segment ; the proof of the natural distinction of these segments is
given by the neural and heemal arches.  Probably the circumstance of the bodies of those
vertebr being formed by ossifications of the fibrous capsule of the notochord, representing
the external or cortical parts only of such centrums, may be the condition, or a favourable
plivsical cause of such connation. The neural arch of the parietal vertebra retaing the same
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characters which it first manifested in fishes. Besides the alisphenoids or neurapophyses (s)
impressed by the mesencephalic ganglia and transmitting the trigeminal nerves, besides the
vastly expanded and again, as in fishes, divided neural spine (1) (parietal bones), the parapo-
physis (s) (mastoid) is independently developed. It is of large proportional size ; and, owing
to the raized dome of the neural arch, is relatively lower in position than in the Crocodile ; it
sends downwards and outwards an unusually long © mastoid " process, and forms a large pro-
portion of the outer wall of the chamber of the internal ear, with the bony capsule of which
it speedily coalesces.

The hwemal arch of the parietal vertebra is more reduced than in the Crocodile, and owes
much of its apparently typical character to the retention of the thyrohyals (4o, 47) borrowed
from the branchial arches of the viseeral system, which are I"f.eh]}' and l.i‘l'lll:iilurjl;lr' manifested
i the EIIIII'}TJ-'H bird, These 5P||ri,1:-115 corm project I'r:'u!}* or are 1M|f HIIE'JI.':IH'.E‘IJ.

The bones (10) of the third neural arch (called * orbitosphenoids ') protect a smaller pro-
portion of the prosencephalon than in the Crocodile, but maintain their neurapophysial rela-
tion to it and to the optic nerves: the neural spines (1) (frontal bones) cover a larger pro-
portion of the hemispheres, and, with their homotypes (7), exhibit a marked increase of
development in conformity with that of the cercbral centres protected by their respective
arches. The parapophysis of the frontal vertebra (12) (postfrontal) is relatively smaller in
the bird than in the cold-blooded vertebrates, and is rarely ossified from an independent
centre, as it is in the Emeu. The hemal arch of the frontal vertebra has been transforred
backwards to the parietal one; its pleurapophysis (22) (the tympanic), which is simple, as in
the Crocodile, articulating exclusively with the parietal parapophysis (s) (mastoid), though
this in some birds unites with that of the frontal vertebra. In the young Ostrich and many
other birds, traces of the composite character of the hwmapophysis (mandibula) are long
extant ; and hear obviously a homological relation to the teleologically compound character
of the same element in the Crocodile : for the pieces, Nos. g9, 20', 38 and 31 ultimately, and in
most birds early, coalesee with each other and with the hsemal spine (22) (dentary element),
the halves of which are confluent at the symphysis.

The centrum (1) (vomer) of the nasal vertebra is always single, and, when it does not
remain distinet, eoalesces with the neurapophyses (prefrontals), 1a, and pleurapophyses (pala-
tines), =0, of its own segment, and sometimes also with the rostral production of the frontal
centrum (o) : it is elongated and pnilltl:d at iis free termination, and dtfplj.' grooved above
where it receives the above-named rostrum ; indicating both by its form and position that it
owes its existence, as bone, to the ossification of the outer Ea‘psulu of the anterior end of the
notochord.  In the Ostrich the long presphenoidal rostrum intervenes between the vomer (13)
and prefmnm'ls {_l.l:',l. These latter bones manifest, however, all the essential nenrapophysial
relations to the rhinencephalon and olfactory nerves : but they early coalesce together, or are
connate, as in the tail-less Batrachians. The neural spine (nasals) (1s) is divided along the
middle line; but in most birds the suture becomes obliterated and the spine coalesces with
its neurapophyses, with the frontal spine, and with those parts of the heemal arch of the nasal
vertebra with which it comes in contact.

The pleurapophyses (palatines) (z0) of this inverted arch retain their typical connections
with the nasal centrum and neurapophyses at one end, and with the hemapophysis (maxil-
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lary) (1) at the other end, and they also support the constant element of the diverging
appendage of the arch (pterygoid). The hemapophysis (maxillary) (1) resumes in birds
more of its normal proportions and elongated slender form : but the heemal spine (premarxil-
lary) (2) is largely developed though undivided, and sends upwards and backwards from the
part corresponding to the symphysis of the spine, when this element is divided, a long
pointed process (22'), which joins and usually eoalesces with the neural spine (15) and divides
the anterior outlet of the hwemal canal into two apertures called the nostrils.  The modifiea-
tion of the hemal arch of the nasal vertebra in the Lizard tribe is here repeated. The
pleurapophysial appendage (pterygoid), 21, connects the palato-maxillary arch with the tym-
panie, and in the Ostrich and a few other birds, also with the basisphenoid s : the second or
hemapophysial ray of the diverging appendage (malar and squamosal) is developed in all
Birds as in the squamate Saurians ; combining the movements of the hmemal arch of the
nasal vertebra with that of the frontal vertebra, and consisting of the two styliform ossicles
{malar 26 and squamosal +7) which extend from the llmma]m]:rll}'!iiﬁ, o1, 21", to the I'I-IFIIT'H]'H]-
physis, 25 : the eszential relationship of the eompound ray, 26 and 27, with the nasal vertebra,
is indicated by their becoming confluent with its heemapophysis (at 22"), whilst they always
matntain an arthrodial articulation with the |:|m1mr|q:ph:,rsis {23} of the succeeding vertehra.
The bones of the splanchno-skeleton interealated with the segments of the endoskeleton in
the bird's skull are the petrosal (16), between the neural arches of the occipital and parietal
vertebree, carly coalescing with the elements of those vertebree with which it comes in con-
tact ; the selerotals (17), interpozed between the frontal and nasal neural arches; and the
thyrohyals (), retained in connection with the debris of the hmmal arch of the parictal
vertebra.  The olfactory eapsule remains cartilaginous. The dermal bone (lacrymal, 73) is
well-developed and constant : a second supraorbital dermal bone is occasionally present.

Purchased.

1365. The skull of a young Ostrich (Struthio Camelus).

It shows the principal sutures of the cranium, the bones of which are numbered according

to the TasLe oF SyNoxyms.
Henterian.

1366. The thorax, pelvis, and scapular arch of the same young Ostrich.

It shows the ligamentous condition of the clavicles: the halves of the sternum, which are
ossified from distinet eentres, are still separate: the distinetion of the coracoid from the
scapulee, and of the ischium from the pubis and ilium, may be seen.  The limits of the
badies of the 20 sacral vertebre are also distinguishable. The symphysis of the pubis is

cartilaginous. ;
HHunterian.

1367. The bones of the wing of a young Ostrich (Strufhio Camnelus).

The antibrachium is one-third the length of the humerus : the carpus presents two bones,
placed between the metacarpus and antibrachium, The metacarpus consists of three bones :
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the one to the radinl side, m:s'.rcring to that of the index-ﬁngc-r, 15 veTy short 5 it supports
a digit of two phalanges, the second phalanx being armed with a long corved and pointed
claw: the third metacarpal, answering to that of the digitus annularis, is bent, its extre-
mity resting agninst that of the large and stralgh!. middle metacarpus, with which it subse-
quently becomes anchylosed : the middle digit consists of three phalanges ; the outer one of
two phalanges. In all birds the three metacarpals, here seen to be distinet, coalesce with
one another and form a single bone, having an interesting analogy to the metatarsus, which
likewise consists in all birds of a coalescence of the three bones supporting the corresponding
toes, namely, those answering to the second, third and fourth in the pentadactyle foot.

Hunlerian.

1368. Three cervical vertebrae of an Ostrich, articulated to show the structure of the
joint, Hunterian.
1369. The sternum of an Ostrich, with the sterno-costal bones attached on the left
side. Hunterian.
1370. The third sterno-costal bone of an Ostrich, right side. Hunterian.
1371. The sixth sterno-costal bone of an Ostrich, right side. Hunterian.
1372. The scapular arch of an Ostrich.

The coracoid has coalesced with the scapula, from which a broad clavicle is developed as a
free process like a long acromion : it is the homologue of the half of the furculum in other
hirds.

Lunterian.

1373. The left humerus of an Ostrich, in longitudinal section. Hunterian.
1374. The left ulna of an Ostrich. Hunterian.
1375. The fourth and fifth dorsal vertebra of an Ostrich, articulated to show the
structure of the joint. Hunterian.
1376G. The sixth dorsal vertebra, with the left rib, articulated. Hunterian.
1377. The seventh and eighth dorsal vertebree of an Ostrich. Hunterian.
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1378.

1379.

1350,

1381.

1382.

1383.

1354.

1385.

266

The first free vertebral rib of an Ostrich, right side. Hunlerian.
The second nb of an Ostrich, right side. Hunterien.
The fourth rib of an Ostrich, right side. Hunterean.
The fifth rib of an Ostrich, right side. Hunterian.
The seventh rib of an Ostrich, right side. Hunterian.
The ninth rib of an Ostrich, right side. Hunterian.
The ninth rb of an Ostrich, left side. Hunterian.

The sacral and candal vertebrae of a young Ostrich.

The neural arch of the fifth sacral vertebra has advanced and rests over the interspace
between its own and the preceding centrum : at the eleventh vertebra it has resumed its nor-
mal position and connections. The pleurapophyses of the fifth to the eleventh sacral verte-
brie inelusive have undergone a corresponding change of position, and are articulated by an
expanded head, by synchondrosis, to a rough flat surface formed by the base of the neur-
apophysis and by a portion of their own and of the preceding centrum ; some have been
detached to show this articular surface : those of the tenth, eleventh and twelfth sacral ver-
tebrae remain ; their distal extremities expand and coalesce, forming a broad abutment applied
to the iliae bones. The diapophyses are directed upwards and outwards against the same
part, and are of considerable length, especially in the ninth to the fifteenth saeral vertebra:.,
The spines of all the vertebrae are VETY lofty, 1:-|‘J:a1.|rl‘1:"ﬁmi laterally, and nlresul;.r confluent with
each other at the middle of the sacrum. The dilated part of the neural canal is formed by
the inereazed breadih and flatness of the centrums, and IJ:,.' the wide expanse of the newral
arches at the middle of the saerum.  In the seventh to the ninth of these arches there 15 a
wide aperture in each between the diapophysis and the base of the spine. The outlets for
the nerves are singlc and at the iuh:r.ﬂ]mm' of the neural arches, but those at the middle of
the canal show two grooves for the separate exit of the motor and sensory roots. In the
caudal vertebrae the wnder part and sides of the centrum show deep longitudinal excavations
and pneumatic foramina, resembling the vertebrae of certain fishes ; parapophyses as well as
diapophyses are developed from most of the terminal vertebrse in this specimen,

Presented by Prof. Owen, F.R.S.
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1386. The iliac bones of the same young Ostrich. They are longer and narrower,
especially posteriorly, than in other birds.  Presenfed by Prof. Owen, F.R.S.

1387. The vertically and longitudinally bisected sacrum and pelvis of a young
Ostrich.

It shows the progressively increasing l:ﬂl',l!.-l’,‘il:}' of the ﬁpia]al eanal and the double orifices
for the escape of the nerves, the motor and sensitive roots of which do not unite until they
have passed out. The centrum of the first sacral vertebra remains distinet from the second,
although its neural arch and spine have coalesced with those of the second vertebra and with
the ilia. Traces of the articulation between the centrum of the second and third sacral ver-
tebree remain: they are obliterated in the remaining vertebree, and the bodies of all are cellu-
lar and permeated by air. The spines of 17 sacral vertebrse are shown in this section : they
are very lofty, compressed from before backwards, consist of little more than a lacework of
osseous tissue, and diverge in curves from the neural arches, throngh the interspace between
the iliac h-uncs, with both of which their margim are mnﬂu{:nt, and which lhﬂ:-,' thus serve to
bind firmly together. By the peculiar cellular and puewmatic strueture of the parts, not
more psseous texiure 15 Expcm]e:l 1 perﬁ;rmiﬁg the office of tie-beams across the clvllgatml
roof of the pelvis than is absolutely reguired.

Presented by Prof. Owen, F.R.S.

1388, A vertically and longitudinally bisected sacrum and coalesced iliac bones of
the Dinornis didiformis. 1t also shows the great expanse of the spinal canal
for that part of the spinal cord in connection with the nerves of the large and
strong hinder extremities.  All traces of the original joints between the bodies
of the vertebree, with the exception of the last, are obliterated. The primi-
tive distinetion of the neural arches is ndicated by a series of elegant undu-
lating folds of the roof of the spinal canal : the motor and sensitive roots issue
separately, as in other birds.

Prepared from a specimen presented by the Very Rev. Archdeacon Williams.

13589. The right femur of an Ostrich, in longitudinal section, to show its internal

cancellated structure, Fluntorian,
1390. The right femur of an Ostrich, in longitudinal section. Hunterian.
1391. The right femur of a young Ostrich. Hunterian.

Im2
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1392. One moiety of the proximal end of a longitudinally bisected left femur of an
Ostrich. Hunterian.

1393. One moiety of the distal end of a longitudinally bisected left femur of an

Ostrich. _ Huaterian.
1394. The right tibia of an Ostrich, in longitudinal section. Hunterian.
1395. The right tibia of a young Ostrich. Hunterian.
1396. The left fibula of a young Ostrich. Hunterian.
1397. The right tarsus of a young Ostrich. Hunterian.
1398, The right tarsus of an Ostrich, in longitudinal section. Hunterian,

Order RASORES.

Genus Crar.

1399. The skeleton of the Crested Curassow (Craz Alector).

There are 19 vertebre between the skull and sacrum, of which the last six bear moveable
ribs: of these the first two pairs end freely ; the rest articulate with the sternum by bony
hemapopliyses : there is a seventh pair of ribs attached to the saerum.  There are 6 caudal
vertebrae, The last dovsal vertebra is free, and intervenes between the sacrum and four
[Il]l".’ﬂﬂlﬁ. Whil:h llﬂ"ﬂ,‘. {‘ﬂﬂtﬂ.‘ﬂ:{'\& i]lt.{l i Sill‘n'lﬂ IH,]I]!'.". TI]L“ {'.E.I{THIIEHI ﬁ.‘.iﬁ.'i.ﬂ]ﬂ 55- IIIT{'B-I:."T'I'{‘\'II il'L 'I:H.'.lth

legs,
Mius. South.

1400. The dried head of the Crested Curassow (Crax Alector).
Presented by W. Bullock, Esy.
1401. The skeleton of the Galeated Curassow (Owraz Pawxai, Cuv.).

This species is remarkable for the sudden expansion and elevation of the base of the short
and thick upper mandible, like a tumour. The mastoid joins the postfrontal : the centrum
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of one vertebra preserves its articulation between the sacrum and the four mm]'.:.'li."nsn::n:l dorsals,
but its spine has coalesced with that of the sacrum. There are 20 vertebrae between the
skull and the sacrum, of which the last six bear moveable ribs : of these the last four pairs
are articulated to the sternum by heemapophyses ; there is a seventh pair of ribs attached to

the saermm.  There are 6 candal vertebrme,
Purelased.

Genus Peaelope.

1402. The skeleton of the Crested Guan (Penclope cristata).

The sternum is narrow, with four deep posterior notches and a short but deep keel; the
cpist-errml process 1% p-o:rf'omm;l both \'vrlica"_}' aml tmusvcrsel}', The arch of the forcolum is
long and narrow. Four of the dorsal vertebrae have coalesced into one bone ; a single free
vertebra intervenes between this and the sperum.  The ealeaneal ossicle is preserved m the
left iirg. The metatarsas of the hack-toe is IIIiJiIl.*I.'E.ti_‘EJ-‘ strong and twisted ; the lacrymals
are largely developed. There are 21 vertebrae between the skull and saerum, the last six of
which support ribs : of these the first two pairs are free; the rest have heemapophyses which
join the sternum ; the last (seventh) pair of ribs are attached to the sacrum, and are also
joined to the sternum by heemapophyses that support rudiments of another pair. There are
& caudal vertebrae,

Mus. South.

1403. The sternum and trachea of the Marail Guan (Penclope Marail).

This specics is crestless, and the trachea, in both sexes, forms a curve at the upper and
fore part of the sternum, before it divides into the bronchi. See the ¢ Linnman Transactions,”
vol. iv. pl. 9. fig. 2.

Hunterian.

Genus Peavo.

1404. The skeleton of a Peacock (Pave eristafus).

There is one vertebra with a free centrum between the four coalesced dorsals and the
sacrum, but the spine of this is partially anchylosed by the ossified bone-tendons with both.
The terminal coalesced ecandal vertebrae, forming the so-called * plonghshare-bone,” develope
a flat osseons platform above, for the support of the long dorsal plumes, or © tail-coverts,”
which the Peacock raises and spreads by the action of the true tail-feathers, with the aid of
peculiar muscles. The caleancal ossicle is preserved in the right leg: a strong bony spur is
developed from the inner and posterior ridge of the coaleseed metatarsus, which seems to
represent the proximal part of that element of the back toe. The number of vertebrae be-
tween the skull and saeram is 20, of which the last six bear moveable ribs: of these the first
two pairs are free; the rest are joined to the sternum by hemapophyses; a seventh pair of

ribs articulate with the sacrum.
Mus. South.



1405.

1406.

1407.

1408,

1409.
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A mutilated skull of a Peacock (Pavo erisfatus).

The oecipital tubercle is reniform, notched above; the paroceipitals join the transversely
extended sides of the basisphenoid, cireumseribing the posterior boundary of the tympanic
{:a".‘ity'. the mastoid vmtes with the ]H]ﬁlﬁ'ﬁlltl'l.l. The fore part of the frontal has a rﬂu.gh
surface and a deep median noteh. The long nasal proeess of the premaxillary is divided by
a median eleft.

Hunterian.
Genus Meleagris.

The skeleton of a male Turkey (Meleagris Gallopave).

There are 20 vertebrm between the skall and the sacrum, the last six of which bear move-
able ribs: of these the last four pairs are united to the sternum by hemapophyses ; a seventh
pair of ribs articulate with the sacrum. There are 6 eaudal vertebree.  The caleaneal ossicle
whieh 11!51:,.‘5 o the imner and back |1:11'l; of the tibial trochlea 1s Im:sn:ru:d in hoth Il:ga An
osscous splint, which seems to represent the proximal part of the metatarsal of the back toe,
is anchylosed by both its extremities to the other coalesced metatarsals. The sternum is ab-

normally twisted. The mastoid is confluent with the postfrontal.
Mus. South.

The skeleton of a female Turkey (Meleagris Gallopavo).

This is from a young individual, and two moveable vertebrme intervene between the
eoalesced dorsals and the sacrum. The number of vertebrae between the skull and sacrum
i5 21, of which the last seven have moveable ribs: of these the first two pairs are free; the
rest are articolated with the sternum by hisemapophyses; those of the last pair supporting
rudiments of another pair of hemapophyses. There are 4 free caudal vertebre. The
difference between the vertebral formula of this and the preceding skeleton depends merely
on the anchylosizs of an additional vertebra in the older individual with the sacrum.

Purchased.
The cranial part of the skull of a Turkey.

The occiput is broader and more produced downwards than in the Peacock. The par-
occipital joins the basisphenoid, and the mastoid joins the postfrontal. The fore part of the

frontal is smooth and coneave.
Lhunterian.

Genus Nuwmida.

The skeleton of the common Pintado, or Guinea-fowl (Numida Meleagris).

Of the 20 vertebra: between the skull and sacrum, the last six bear moveable ribs, of
which the last four pairs are united to the sternum by heemapophyses; a seventh pair of
ribs is attached to the sacrum. The eaudal vertebrae are wanting. An obtuse crest of bone
is developed from the frontals.

Mus. South.
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1410. The furculum of the common Guinea-fowl (Nunida Meleagris).

Its apex is simply compressed, and presents no excavation for the reception of a loop of

the trachea. :
Hunterian.

1411. A part of the skeleton of the trunk, including the 14 cervieal and the G dor-
sal vertebree, with the ribs, sternum and scapular arch, of the Crested Pintado
(Numida eristala).

The first two pairs of ribs are free, the second pair supporting appendages ; the four sue-
ceeding pairs of rib2 have, in addition, heemapophyses which articulate with the sternum ;
the twentieth, or last, vertebra of this specimen is free, whilst the four preceding dorsals are
anchylosed together. The apex of the furculum does not touch the keel of the sternum ; it
is developed into a compressed cup or bulla, opening forwards, where it receives a turn of the
trachea.

This peculiar structure is described by Dr. Latham in his * General History of Birds,’
vol. viil. 1823, p- 149 ; where, 'rﬂﬁ,:rring to this rgpcf.i,mm';, he goys :—" This doubt ** l_':].a to the
species of Nustida) ©* has been cleared up to me by the ingenious and indefatigable Mr. Chit,
of the College of Surgeons, who showed me the bird, from which a breast-bone and trachea
were taken, precisely similar in structure, and was no other than the Crested species.”

Presented by Sir Joseph Banks, Bart., P18,

Genus Gallus.

1412. The skeleton of the male of the Common Fowl ( Gallus domesticus).

The mastoid has coalesced with the postfrontal. One free vertebra intervenes between the
sacrum and the four coalesced dorsal vertebree. The iliae bones meet and unite above the
spine of the sacrum, leaving two longitudinal intervening channels. The sternum has a long
and moderately deep keel, but only a small part of its body is essified ; this is characterized
by a prominent compressed episternal process, by two elongated costal processes, and by the
four deep and wide notehes |mm}riﬂr'lf, which convert the lateral parts of the sternum into
mere long bifurcate processes; the lower branch is the longest, and extends parallel with the
keel ; the upper and shorter branch bends wpwards external to the two posterior hemapo-
physes. The clavicles are almost straight, and unite at an acute angle to form the furenlum,
the apex of which is expanded, eompressed, and produced downwards. The ecoracoids are
comparatively narrow. The bones of the wing are relatively short.  All the characters of
the sternum and seapular arch indicate a low power of flight. The legs are powerfully deve-
loped, particularly the metatarsal segment, which with the tibia is shorter, but much stronger,
than in the Grallatores. The toes are mm]emti:l"r ]l_]ng, strong, and i the usual number,
the back-toe being supported by a well-developed half-twisted metatarsal.  The chief charac-
teristic of the anchylozed metatarsals is the thick conical bony process for the support of the
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spur. There are 20 vertebree between the skull and the sacrom, the last six of which bear
moveable ribs : of these the first two pairs are free, the rest are joined by hemapophyses to
the sternum ; the last (seventh) pair of ribs are attached to the sacrum. There are 6 caudal
vertebrae,

Mz, Sowth.

1413. The skull of the Common Fowl. Hunterian.

1414, The skull of a variety of the Common Fowl (Gallus domesticus), having a
spherical bony cyst above the orbits.

Whether this peculiarity of the skull should properly constitute a variety is uncertain,
being apparently the result of disease alone: the latter opinion is supported by the authority

of Pallas.
Hnterian.

Gienus Plasicanus.

1415. The skull of the Silver Pheasant (Phasianus nycthemerus). Hunterian.

Genus Tefrao.

1416. The skeleton of the Capercailzie, or Cock of the Woods (Zetrao wrogallus).

This is chiefly remarkable for the prolongation of the angle of the jaw upwards and back-
wards. The mastoid process coalesces with the postfrontal. The spines of the last five
dorsal vertebree have coalesced into a continuouns osseous ridge, and the centrum of the last
dorsal alone remains free ; the rest form a contivuous erest of bone, sending down decp pro-
cesses from each, the ends of the first three being blended together. The scapula is of
unusual length, reaching to the ilinm. The apex of the furculum is much prolonged and
expanded.  Both the episternal and costal proeesses of the sternum are produced. The cal-
caneal ossicle which plays npon the back part of the tibial trochlea is preserved in both legs.
The distal rudiment of the iomermost metatarsal supports, as usual, the short back-tee.
There are 20 vertebrse between the skull and sacrum, of which the last six support ribs : of
these the first two |mir.t'r are free; the four succm{]iug ones articulate with the sternum '|:|_|r
hony hemapophyses ; the last (seventh) rib is attached to the sacrum, but doecs not reach
the sternum. There are 6 candal vertebrae.

Mus. South.

1417. The hyoidean arch of the Capercailzie (7efrao uragailus).
Presented 5_.;; Dy, Leach, F.L.S.
1418, The skeleton of the Ptarmigan (Zefrao Lagopus).

The four dorsal vertebra in advance of the last are anchylosed together, of which the cen-
trums are compressed, and indieated chiefly by their long hypapophyses, which also coalesce
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together at their lower extremities. The pelvis is of remarkable breadth in all this family.
There are 22 vertebree between the skull and sacrum, of which the six last support moveable
ribs : of these the first two pairs are free; the remainder are articulated to the sternum by
haemapophyses : the last (seventh) rib is attached to the sacrum, but does not reach the
sternnm.  There are 7 candal vertebree,

Moz, Sowth.

Genus Bonasia.

1419. The dried head of the American Ruffed Grouse ( Bowasia winbella).
HHunterian.

Genus Perdir.

1420. The skeleton of the Francolin, or Red-legged Partridge (Perdia francolines).

The four posterior notches of the sternum extend as far forwards as the commencement of
the keel. There is a callosity behind the middle of each metatarsus, where the spur is deve-
loped in the Cock. The mastoid joins the postfrontal. There are 20 vertebra: between the
skull and sacrum, of which the last six support ribs : the first two pairs are free and floating ;
the remainder are articulated to the sternum by haemapophyses ; the last (seventh) pair of
ribz are attached to the sacrum: a single free dorsal vertebra intervenes between the four
coalesced dorsals and the sacrum,  There are 7 candal vertebree,

Mus. South.

Genus Plerocles.

1421. The natural skeleton of the male Ganga (Plerocles arenarius).

The number of vertebrze between the skull and sacrum is 20, of which the last seven sup-
port moveable ribs : of these the first two pairs terminate freely ; the rest are attached to the
sternum by hsemapophyses ; there is an eighth pair of ribs attached to the sacrum. The
four posterior notches of the sternum are of moderate depth, and the keel is long and deep ;
these modifications being in accordance with the length of the wing, and the remarkable
powers of flight of the birds of this genus. The integument is preserved upon the long and
slender tridactyle feet, showing that they are naked above the tibio-tarsal joint.

LPurchased.

1422, The natural skeleton of the trunk and extremities of the female Ganga ( Pfe-
rocles arenarivs).

The vertebral formula corresponds with the preceding, except that the pleurapophyses of
the fourteenth vertebra are anchylosed, and thoese of the two following vertebrae terminate
freely. The haemapophyses of the sacral ribs reach the sternum.  The two median posterior
notches of the sternum are converted into foramina : the two lateral ones are wide and deep,
their outer boundaries being slender and parallel with the hemapophyses. The keel of the

2N
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sternum is very deep.  One free vertebra intervenes between the saerum and four coaleseed
dorsals, from the anterior of which are developed long hypapophyses united together at their
extremities.  The furculum is more slender, and the pelvis shorter and broader than in the
male. There is no trace of a back-toe. In many of its n»stm:lngil:nl characters the Prerocfes
resemibles the Bustards (04is) more than the Partridges or Grounse,

Purchased.
Genus Memipodivs.

1423. The skeleton of the Tasmanian Hemipode (Hemipodins varins).

The deep angular posterior notches, of which there are only two in the present genus, have
converted the sides of the sternum into long styliform processes.  The furculum forms a long
slender arch ; the bones of the wing are short.  The metatarsus is short and strong.  The
toes, three in number, are very powerful, with curved ungual phalanges. There are 18 ver-
tebrme between the skull amd sacram, the last six of which bear moveable ribs: of these the
last four pairs are articolated to the sternum by hemapophyses ; a seventh pair of ribs is
attached to the sacrum.  There are 6 caudal vertebrae.  Not any of the dorsal vertebrse are

anchylosed together.

Mus. Gould.
Family Colwindide (Pigeons).

Genus Lophyres (Crown Pigeons).

1424, The skeleton of the Molucca Crown Pigeon (Lophyrus coronatus).

OFf the 18 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,
the last two pairs of which are united to the sternum by 1'I.E.‘TI'I.H]:HJ-‘|:I|]_}"5(“E. The first sacral ver-
tebra bears a pair of ribs which articulate with the saerum.  There is a superoceipital foramen.
The mastoid is obzolete, and the p:wtfr:mlal i3 very ﬁ:ir'h-l:,' 114.*1.'uln|u-ﬂ. The prefrontal sends
out an antorbital process, but this does not reach the lacrymal, which forms the rest of the
anterior boundary of the orbit. The bones of the upper beak coalesee with the broad ange-
rior border of the frontals at five ]mints, h_!.' the nasal process of the prﬂmuxillar_\' n the
middle, by the naszals, and by the frontal processes of the maxillary most external to and
:_-;[a|1amt¢|:l from the nasals |;I:|.' the backward extenswon of the |:1»|.|-1|_'|.r nostrils, which are con-
tinued forwards to within o short distance of the apex of the beak. A single free dorsal ver-
tebra mtervenes between the two eoalesced dorsals and the sacrum.  The keel of the sternum
is of great depth; the body of the sternum narrow, and execavated by two wide external
notches and two small median ones: the episternum is a simple tuberele : the costal pro-
cesses are strong and truncate. A lamelliform process extends from the mesial side of the
proximal end of the coracoid and curves forwards,  The deltoid process of the hwmerus pre-
sents a thick obtuse angular form : a small tuberele represents the ectocondyloid process.
The proximal end of the metatarsus sends backwards a strong, vertically perforated, calcaneal
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process, and is perforated itself from before backwards internal to this process. There is a
well-marked surface for the half-twisted short metatarsal of the back-toe.

Mus. Brookes.

1425. The skeleton of part of the trunk of the Crown Pigeon ( Loplyrus coronatus), m-
cluding the pelvis and seven antecedent vertebrae, with the ribs and sternum.

In the first of these vertebre the 'Elll'!ul‘!'l.lltlphj'ﬁ-'l!i Hi1TL|.'|iJ.' ﬂ[l!lll‘l-ll’!lﬂ!; the lateral formmen for
the vertebral artery : in the five following vertebrse it assames the size and shape of a rib,
which ends Frwlf in the first two, and in the rest isjninml to the stermum by a ]IHETELIIIH}]'III}'!ii:i :
the last pair of ribs is attached to the saerum, and supports the rudiments of the eoadapted

ends of the plearapophysis and hemapophysis of a seventh pair of ribs.
Hunterian.

1426. The sternum of the Crown Pigeon (Lophyrus coronatus). Hunterian.

Genus Phaps.

1427. The skeleton of the Lesser Bronze-winged Pigeon (Phaps elegans).

Of the 18 vertebrae between the skull and sacrum, the five posterior bear moveable ribs :
of these the last four }mirt are nnited to the sternum Il:r ha:mapnpl‘l.:r&:ﬁ ; o sixth pair of ribs
are attached to the saeram ; their hemapophyses join those of the last pair of dorsal ribs.
A single free dovsal vertebra intervenes between the three confluent dorsals and the sacrum.
The median small pair of the four posterior notches characteristic of the sternum of the
Pigeons are here converted into foramina.

Habh, Western Australia.

Mus., Gould.
Genus Colwimfie.

1428, The skeleton of the common Pigeon (Coluinba wnas).

Of the 18 vertebree between the skull and sacrum, the six posterior bear moveable ribs: of
these the first two pairs are free ; the rest are united to the sternum by hemapophyses: a
geventh Im.'ll' of ribs is attached to the saermam, the IIEI!IIIH.IIIFIJ]:I}'EL'H- of which juill those of the
last pair of dorzal ribs. The ligament is preserved which connects the apex of the furculum
with that of the keel of the sternum : the two median of the four pust-cri.ur sternal notches
are converted into foramina. A single free dorsal vertebra intervenes between the sacrum

and the three coalesced dorsals.
Hunterian.

1429. The skeleton of a Pigeon (Columba waas).

Of the 18 vertebree between the skull and sacrum, the six posterior bear moveable rvibs: of
these the first two pairs are free; the rest are united to the stermum by hemmapophyses.
22



The keel of the sternum has a slight bend towards the right side: this probably relates to
the habit of flying in circles, and to a tendency to describe the circle in one direction re-
quiring a greater force for the downward stroke of the wing on one side, and consequently a
greater space for the development of the pectoral muscles of that side.

Mus. South.

1430. The skeleton of the Carrier Pigeon (Cofumba wnas, var.).

1431.

1432,

1433,

1434,

1435.

OF the 15 vertebrae between the skall and sacrum, the last five bear moveable ribs, of which
the four posterior pairs are united to the sternum by haemapophyses. There is a sixth pair
of ribs attached to the sacrum, the hm[!lﬂ}rﬂill]}'ﬁﬂ of which support rudiments of the same
elements of a seventh pair of vibs. The sternum presents the aceidental variety of the hend-
ing of the keel to the right side, and the two median notches are converted into foramina.

Purchased.
The skeleton of a Tumbler Pigeon (Coluniba enas, var.).

The atlas and dentata arc wanting : of the other 16 vertebrie between the skull and
sacrum, the five posterior bear moveable ribs, of which the last four pairz are united to the
sternum by hamapophyses : there is a sixth pair of ribs attached to the sacrum, the haem-
H'FIDEIII:F.‘S-I."H of which juii] those of the last |:air of dorsal ribs.  The development of the bones
of the beak ig arrested in this variety. The posterior notches of the sternum are shallower

than usual. The metatarsals do not attain their normal im:gtl:_
fontorien.

The skull of a Tumbler Pigeon. Piurchased.

The skull and hyoid bone of the Cushat, or Ring-dove (Coluinda palumbes).

HHunterian.
The skull of Columba palwmbus. Purchased.
The skull of the Rock-dove ( Columba livia). LPurchased.

Order SCANSORES.

Family Psittacide (Maceaws, Parrots, Cockatoos).

Genus Macrocercus.

1456, The skeleton of the Blue and Yellow Maceaw (Macrocercus ararawna).
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In this skeleton the bony suborbital process, continued from the lacrymal, does not reach
the pmtﬁuutﬂl, nor does this jnin the mastowd. There are 17 vertebre between the skull
and sacrum, of which the six posterior support moveable ribs: of these the last four pairs
articulate with the sternum. The two anterior sacral vertebrae also support ribs, the first of
which joins the sternum.

Maus. Sowth.
1437. The skeleton, with the hyoid arch, larynx and trachea of the Blue and Yellow
Maccaw ( Macrocercus ararvaund).

The zuborbital arch of bone is -uump]utv. Of the 18 vertebre between the skull and
sacrum, the last six bear moveable ribs: of these the last four pairs unite with the stermum.
The first two sacral vertebrae also bear ribg, both pairs of which artieulate with the sternum.

1438. The skull and upper mandible of the great Red and Blue Maceaw (Macro-

cercus Meacao).

1439. The dried Ilu:ud of the Blue and Yellow Maccaw (Macrocercus ararawna).

Genus Plyclolophus (Cacaten, Brisson).

1440. The skeleton of the Crested Cockatoo (Plyetolophns galeritus).

Of the 18 vertebrae between the skull and sacrum, the six posterior bear moveable ribs,
the last four pairs of which articulate with the sternum : there are also two pairs attached to
the sacrum, the first of which joins the sternum. The mastoid coalesces with the post-
frontal, and this by an extension of ossification below the orbit with the lacrymal. The ster-
nurmn is entire.  The coracoid sends off a curved lamellar process from its inner side near its

d.
o Mus. Gould.
1441. The skeleton of the Pink Cockatoo (Plyctolophus Leadbeaters).

Of the 17 vertebra between the skull and sacrum, the six posterior bear moveable ribs,
the last four pairs of which unite with the sternum.  The sacral rib joins the sternum.

Mus. Gowld.
Huhgenuﬁ Licumelis.

1442. The skeleton of the Long-billed Cockatoo (Plyctolophus (Licmetis) nasicus.

Of the 18 vertebrse between the skull and sacram, the six posterior bear moveable ribs:
the last four pairs of these unite with the sternum : there are also two pairs of ribs attached
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to the sacrum, the first of which unites with the stermum.  The mastoid has coalesced with
the postfrontal, and this, by continuous ossification beneath the orbit, with the laerymal.

Mas, Gouldd.
Genus Nestor.

1443. The upper mandible and sheath of the lower mandible of the Hook-billed
Yarvot ( Nesfor hypopolivs). Presented {{3; John Gowld, Esg., F.R.S.

Genns Calyplorhynchis.

1444. The skeleton of the Yellow-eared Black Cockatoo (Calyptorhynchus wantho-
norfues).

The number of vertebree between the skoll and sacrum is 18, and of these the last six
suppuort moveable ribs, the five posterior pairs of which articulate with the sternum. The
orbits are small, but with an entire bony cireumference, due to an extension of ossification
from the lacrymal te the postfrontal. The mastoid does not join the postfrontal in this
specics.  There is a small superoceipital foramen : the paroccipitals are bent backwards.
The upper mandible, consisting of the coalesced nasals, maxillaries and premaxillaries, pre-
spmts the short, llL'.[!TI- and  broad I:r{riml‘tiﬂn.s, with the small eireular nostrils |:erlb1'nt|:d Mear
the base, and the hooked apex, charactenistic of the Parrot-tribe.  This mandible is articu-
lated below by the palatines to the vomer and presphencid, and by the pterygoids to the
tympanics ; above by a transversely extended linear moveable articulation with the broad
frontal. The lower jaw is of unusual depth: the articular surface for the tympanie forms a
longitudinal groove. The aspect of the external trochlea of the metatarsus is outwards and
a little backwards : the toe which it supports is turned backwards, and, with the inner toe,
opposes the two anterior toes, thus forming the * scansorial foot® characteristic of the order
of which the Parrots are the type.

Mus. Gowld.

1445, The skeleton of the male of the Western Black Cockatoo (Calyptorhynchus
HELRT )

OF the 18 vertebrse between the skall and saerum, the six ].'H}Etl.'l"iﬂr bear moveable ribs, the
last four pairs of which unite with the sternum : there are also two pairs of sacral ribs, of
whiteh the first joins the sternum, In this S|:||:l:i¢.u there 15 a ¢c|11timlit:|.' of ossification from
the mastoid to the postfrontal and from this to the lacrymal. The right perforation of the
sternum  has not been obliterated by the ossification of the apnnr:urﬂt'll: membrane.  The
wings are shorter and the flight less powerful and extensive in this than in the preceding
species.

Mus, Gould,



1446. The cranium and four cervical vertebrae of the Banksian Cockatoo (Calyplo-
rhipchis Bandsit).

The depth of the upper beak exeeeds its length. There is a superoceipital foramen. The
|:am|:|:ipitalu are pmr]um'l {'Iirently backwards. The mastouds jnin the ]mﬁlihmtnlzi anil are
continued forwards by continuous ossification to join the laerymals, forming a bony zyvigo-
matic arch above, and nearly parallel with, the true one which is composed of the slender
malar and squamosal bones. The horny sheaths of the mandibles are preserved ; the lower

one is of unusual depth.
Musz, Gowlid,

1447. The skull of a Calyplorbynchus, longitudinally and vertically bisected.
Mus. Gonld.

1448. The skull of a Calyplorhynchus, transversely bisceted through the middle of
the eranial cavity. Mus. Gould.

Genus Platycercns (Parrakeets).

1449. The skeleton of the Red-capped Parrakeet (Platycereus pileatus).

Of the 17 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,
the last four ]Iﬂi'l‘s of which unite with the sternum.  There are also two imir_-; of sacral ribs,

hath of which Juin the sternum.

Mies. Gowld.

Genus Polyleles.

1450. The skeleton of the Black-tailed Parrakeet (Polyfeles melanura).

Of the 18 vertehre between the skull and saermm, the seven posterior bear moveable ribs ;
the last five pairs of these unite with the sternum ; there are also two pairs of ribs attached
to the snerum, of which the first jniu!i the sternum.

.|.|I'rl'.l'.~.'. l‘."r'r.l.r.ffr-!".
Genus Lathanens.

1451. The skeleton of the Swift Lorikeet (Lathamus discolor).

Of the 18 vertebroe between the skull and sacrum, the six posterior bear moveable ribs :
of these the last five pairs unite with the sternum ; there is a seventh pair attached to the
sacrum, which also joins the sternum.  In this species the suborbital tract of bone is com-
plete by the junction of the lacrymal with the anteriorly produced mastoid : the sternum pire-
sents the same form and development as in the genus Evphema. The furenlum is small and
slender.

Mo, Gould.
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Genus Euphema.

1452, The skeleton of the Blue-banded Grass-Parrakeet (Ewphema chrysostona).

Of the 12 vertelbrae: between the skull and smerom, the six |m:¢tfriur hear moveable ribs @ of
these the last four pairs unite with the sternum : there are also two pairs of ribs attached to
£l ST, of which the first articulates with the stermum.  The sternum is anmar extent,
and the keel of unusual depth in this genus of swift-flying Parrots ; but there are two mode-
rately large oval vacuities near the posterior border, which describes a semicircle.  The sub-
orbital process of the lacrymal does not quite reach the mastoid.

Mus. Gould.
Genus Trickoglossus (Lories).

1453. The skeleton of the Lory ( Tvickoglossus concinnus).

Of the 17 vertebrae between the skull and sacrum, the six posterior bear moveable ribs : of
these the last four pairs unite with the sternum ;. two other pairs of ribs are attached to the
sacrum, the first of which joins the sternum. The suborbital process of the lacrymal rests
upon the slender zygomatic arch, and the mastoid deseends and touches the same arch. The
right posterior small perforation of the sternum is almost obliterated. The spines of the
lorzal vertebrae form a continunous ridge of bone, but are not anchylosed.

Mus. Gonld.
(renus Psiffacus.

1454. The skeleton of the Ash-coloured Parrot ( Psittacus erithacus).

The suborbital process of the lacrymal terminates before it has extended halfway beneath
the orbit. Of the 19 vertebree between the skoll and the sacrum, the seven posterior bear

moveable ribs ; and of these the last five pairs unite with the sternum, The first two sacral

vertebree also bear ribs, both pairs of which articulate with the sternum.
Hunterian.

1455. The skeleton of a Parrot (Psiftacus erithacus).

The suborbital process of the lacrymal very nearly attains the mastoid : the postfrontal is
feebly developed.  0OF the 19 vertebrae between the skull and sacrum, the seven posterior bear
maoveable ribs and the last five unite with the sternum : there are also two pairs of sacral ribs.

Mus. South.
1456. The skeleton of a Parrot (Psiftaces).
The ossification continued below the orbit from the lacrymal joins the mastoid, but not

the postfrontal.  The right humerus has been fractured near its middle and united.  OF the
19 vertebrze between the skull and sacrum, the seven posterior bear moveable ribs, and of these



28l

the last five pairs unite with the sternum.  The first two sacral vertebr also bear ribs, both

pairs of which artieulate with the sternum.
Hualerian.

1457. The skeleton of a Parrot (Psiffacus viridis).

In this specimen, the ossification continued from the lacrymal beneath the orbit does not
quite reach the pnﬁtfmntal: the mastoid terminates ﬁi‘.al}': the |mmc|:ipit,u.|a are slightly ex-
tended backwards at their extremities. OF the 18 vertebrie between the skull and sacrum,
the six posterior support moveable ribs, and of these the last four pairs articulate with the
sternum : the sacral ribs are wanting.

Mus, South.

1458. The left half of a vertically-bisected cranium of a Parrot (Psiflacus).

The suborbital process of the laerymal approaches, but does not join, the mastoid : the
postfrontal is a mere tubercle: the paroceipital is slightly produced backwards: the tentorial
ridge dividing the prosencephalic from the mesencephalic cavity is more developed than in
the Crane, as is also the ridge to whieh the falx is attached. The petrosal fossa is compara- :
tively shallow.

Hunterian.

Genus Ramphastos (Toueans).

1459. The skeleton of the Black-billed Toucan (Ramphastos lefews, Gmel., Linn.).

Latham, in his * History of Birds,” edit. 1822, vol. ii. p. 280, when giving the generie cha-
racters of the Touean, mentions but one smooth-billed species, as an exception to the others :
all of which, he observes, have the edges of their mandibles more or less irregularly notehed
or serrated.  Ramphostos glaber is the species cited as differing in this particular from the
rest ; although in most other respects resembling the female of the Green-winged Toucan
( Ramphastos viridig).  The bird from which the above skeleton was made was in a living
state in the menagerie at Exeter Change, and appeared to be full-grown. Exeept in the cir-
cumstances of the edges of the bill huing 'EH:rF&!ﬂ‘t.l_‘!." smooth (which, if observed, is omitted by
Latham), and in the general colour of the body, which was a dusky grey, the rest of the
plumage and external characters strictly corresponded with his deseription of the black-billed

species.
Porrelesed.

1460. The skull of the Toco Toucan (Ramphastos Toco). Mus. Brit.

1461. The mandibles of the Yellow-breasted Toucan ( Ramphastos Tucanus).
Mus. Brit.

1462. The skull of the Yellow-breasted Toucan (Ramphastos Tucanus).  Mus. Brif.
2o
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1463 The skull of the Yellow-breasteds Toucan { Remphastos Tucanus).

The horny sheaths of the mandibles have been removed.

Mus. Brit.

1464, The skull of the Red-billed Toucan (Ramphastos erythrorkynchus).
Mus. Brid.

1465. The horny sheath of the upper mandible of the Red-billed Toucan (Ramphas-
tos erythroriynclis). Mus. Brit.

1466, The lower mandible of a Tonean. Hunterian.

Genus Corylhate.

1467. The skull of a "Touraco (Corythaixr).

The mastoid and postfrontal processes are swall and pointed. The lacrymals are large, as
are the antorbital processes of the prefrontals.

Purchazed.
Genus Picus.

1468. The skeleton of the Woodpecker (Picus viridis).

The eranium 15 remarkable for a shallow canal extended all:mg its upper median line and
inclining between the orbits towards the right nostril.  The long cornua (thyrehyals) of the
|1;miﬂ arch |:|h'|.11.‘ in this groove, having their fixed point in the vostril and urnhillg backwards
and downwards over the eranium to join the basthyal. The extremities of the scapula are
deflected and slig]tll:,.' l‘:\ipa"fll:l:l. The form and ilmiﬂtm of the external distal trochlea of the
metatarsus present the wsual characteristics of this part in the Seansores,  The coalesced ter-
minal caudal vertebrae develope a broad flat I!!Illl.‘ below, with a £roove on cach side between
it and the transverse processes, alfording a firm basis of attachment to the stiff tail-feathers,
which prop up the bird while {:linging to the vertical trunk of trees in quest of 1ts inseet food,

Of the 19 vertebree between the skull and saerum, the seven posterior bear moveable ribs
of these, the last five pairs umte with the steroum. The first sacral vertebra bears a pair of
ribs, which unite with the hemapophyses of the last dorsal pair.

Mus, South.
1469, The skeleton of a ‘l.‘lr"m}:!pr:e::l-;vr (Picus viridis).

Of the 19 vertebre between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which unite with the sternum.  There is one pair of sacral ribs, which

join the last dorsal pair.  The selerotic plates are preserved in this skeleton.
Purchased.
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1470. The skull of the Green Woodpecker (Picus viridis).
Presented by William Home Clift, Exyg.

1471. The skull of the Great Black Woodpecker (Picus marfins). Hunlerian.

1472. The skull of a long and slender-billed Woodpecker (Picus). Mus. Bril.

1473. The mandibles of the White-billed, or large American Woodpecker (Picus
principalis). Presented by W, Bullock, Esq.

1474. The skull of the Buff-crested Woodpecker (Picus melanoleucus).  Mus. Brit.

1475. The sternum, scapular arches and proximal ends of the humeri of a Wood-
pecker (Picus viridis), showing the capsular ossicles of the shoulder-joint.
Presented by Prof. Owen, F.R.S.

Genus Cuenluz (Cuckoos).

1476G. The skeleton of the Cuckoo (Cwewlus canorus).

Of the 19 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,
the last four pairs of which unite with the sternum : there are also two pairs of sacral ribs.
The postfroutals are obzolete, and the mastoids very feebly developed : the interorbital space
is narrow, but the surface for the attachment of the upper beak is extended transversely by
the anchylosed laerymals. The apex of the furculum joins the keel of the sternum. The
outer trochlea of the metatarsus is dirvected outwards, but not so much backwards as in the
maore typical Seansores.

Mz, South.

1477. The skull of a Cuckoo (Cwcwlus palliolatus, Lath.) ?

Halb,—New Holland,
Presented by William Home Clift, Esg.

202
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Order PASSERES.

Tribe SyxpacryL.
Genus Aleeds.

1475, The skeleton of the Kingfisher (Aleedo ispida).

The temporal depressions meet at a ridge on the parietals: the sternum has four notches
posteriorly : there is no episternal process, but its equivalent is developed from the anterior
border of the keel, which touches the apex of the fureulum. The upper extremity of each
half of the furculum sends forwards a broad and thin process. There are 19 vertebrie be-
tween the skall and sacrum, the last six of which bear moveable ribs, and of these the last

four pairs unite with the sternwm: there is also a pair of sacral ribs. There are 7 caudal
vertebrae.

Presented by Sir Anthony Carlisle, F.R.S.
1479. The skeleton of a Kingfisher (Alcedo ispide).

Of the 19 vertebrse between the skull and sacrum, the six posterior bear moveable ribs,
and of these the last four pairs join the stermum. There is also a pair of sacral ribs.

Mues. South.
1480. The skull of the Kingfisher (Alcedo 2spida).
Presented by Dr. Leach, F.L.S.

1481. The skeleton of the Great Australian Kingtisher (Dacelo giganitea).

It is remarkable for the large proportional size of the skull, and for the strength and the
hreadth of the comeal beak. The [-E]]']III'.'ITE]. fosze meet at a median Iir]gl:. The ul:l:ipilﬂl
surface is nearly flat. The number of vertebrae between the skull and sacrum is 19, of which
the last six bear moveable ribs: of these, the last four Imirs are umted to the sternom.
There is also a pair of sacral ribs, similarly united to the sternum by bony hemapophyses,
which are overlapped by the outer and hinder angle of the sternum. The furculum sends
off a process near its scapular end.  The metatarsus is short in proportion to the tibia.

Hunterian.

1482, The skull of the Great Australian Kingfisher (Dacelo gigantea).
Thﬂ Piﬂ“{" Dr t-h{" Wil!itﬂl Fﬂrﬂ]'l'l'."n iﬂflli}i [Il'.llili'l.l.f.l.:' [I“\FII“’”HE IIIII!. I]H.fk“'l'l.'l]ﬁ. ITIIII.‘ E?I’Jﬁ[-
frontal is larger than the mastoid, and there is an accessory process from the alisphenoid.

The temporal fossa is bounded by a ridge both mesially and laterally. The lacrymal bone is
unusually developed, and the prefrontal process is wedged into it.

Presented by George Beanetl, Fsq., F.L.5.
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Family Meropide (Bee-eaters).

Genus Ewrystomus.

1483. The skeleton of the Southern Eurystome (Lurystomus anstralis).

The tibise and metatarsi are very long and slender : the procnemial processes form vertical
equilateral triangular plates: the ectocnemial processes are short and hooked downwards.
There are 17 vertebroee between the skull and sacrum, the last six of which bear moveahle
ribs ; and of these the last four pairs are articulated to the sternum by hemapophyses.  There
is a pair of sacral ribs.

Hunterian.
Genus Coracias.

1484, The skeleton of the Roller (Coracias garrula).

The mastoid process is obsolete : the postfrontal is unusnally long, and descends vertically
to the squamosal or zygomatic process of the upper jaw: the sternum has four notches
posteriorly. There are 19 vertebrae between the skull and sacrum, the last six of which bear
moveable ribs ; and of these the last five pairs are joined to the sternum : there is a pair of
sacral ribs, the hsemapophyses of which join those of the last dorsal pair. There are & can-
dal vertebre.

Mus. South.

1485, The skeleton of the Bengal Roller (Coracias Beugalensis).

There are 17 vertebrse between the skull and sacrum, the pairs of moveable ribs attached
to the last four of which unite with the sternum.  The false ribs anterior to these are want-
ing. There is one pair of sacral vibs, The long l']l:S-EEnd'mg }msl!'n:llltul juiuﬁ the :i[IIIILIIIl::I!iﬁI.

Mus, Sowith.
Genus Buceros.

1486. The skeleton of the Pied Hornbill (Bueceros violueens).

The atlas and axis vertebrae are wanting : of the 17 remaining vertebrae between the skull
and sacrum, the six posterior bear moveable ribs ; of these the second, third and fourth pairs
unite with the sternum: there is one pair of sacral ribs, the heemapophyses of which join
those of the last dersal pair of ribs.

The chief characteristic of the birds of this genus is the unusvally large size of the beak,
and the development of a bony process from its upper part ; the horny coverings of both are
preserved in this skeleton. The nostrils are small, and are pierced at the back part of the
basze of the upper mandible in the interspace between it and the 5u|rr_'ri|||]u1m'[| bony pro-
cesses, The mastoid and postfrontal are moderately long and slender, but do not meet, The
zygomatic processes of the upper mandible are thicker than usual in relation to its superior



1457,

1485,

1459,

L4490,

1491.

14432,

1493,

1494.

286

gize. The oceipital surfoce is broad and well defined, and the vertebree of the neck rerain
their full size 1o near the cramium. The two upper ones support posterior metapophyses.
The caleaneal ossicles are preserved.

Mus. Brookes.

The skeleton of a younger specimen or female of the Pied Hombill (Breeros
vindacens).
In this skeleton also the atlas and axis are wanting, and perhaps also another cervieal ver-
tebra,  OF the 16 vertebrae which remain between the skull and sacrum, the last six support
moveable ribs ; and of these the second, third and fourth pairs join the sternum : the sacral

pair of ribs are wanting. The horny sheath of the mandibles has been removed from the
left side.  The sternum has two shallow notehes belind in both gkeletons.,

Mas. Laﬂlyai'fﬂﬁ'.

The skull of a Rhinoceros Hornbill (Brceros Riinoceros). HHunterian.

The skull of a Rhinoceros Hornbill (Becerns Rhinoceres), from which the
horn-like process has been removed ; showing the light cancellous structure of
the beak to which it was attached. Hunterian.

The mandibles and portions of the tympanic bones of a Rhinoceros Hornbill
(Buceros Rhinoceros). Mus. Brit.

The horny sheath of the upper mandible of a Rhinoceros Hornbill (Buceros
Rhinoceros). Hunterian.

The mandibles and erest of the Rhinoceros Hornbill (Buceros Khinocevos),
longitudinally and vertically bisected. Hunlerian.

The skull of the Helmet Horbill (Buceros galeafus). The horny sheath is
left on the beak; the hinder half of the cranium has been removed, which
shows the strong vertical median bony wall dividing the fore-part of the pros-
encephalic chamber Presented by Sir 1. 5. Rafles, F.R.S.

The mandibles, with their horny sheath, of the Helmet Hombill (Buceros ga-
leatus). Mus. Leverianum,



287

1495. The sku!l of a Helmet Hornbill (Bureceros galeatus), vertically and longitudi-
nally bisected.

It shows the denser texture of the cancellous bases of the upper beak, and especially of its
large upper process.  The prosencephalic median septum is very dense : the septum dividing
the prosencephalic from the |:||L'm~1tr:1'.|}halir; chamber is unusually clm‘ﬂin}'ﬂ;tl. The oceiput
has been cut away. The long postfrontal nearly touches the squamosal.  The mastoid,
though smaller, is well developed,

Hunterian.

1496. The upper mandible, with its horny sheath, and the anterior part of the cra-
ninm of a Helmet Hornbill (Buceros galeatus), longitudinally and vertically

hisected ; showing the thick and dense horny covering in front of the super-
imposed process of the mandible. Hunterian.

1497. The horny sheath of the upper mandible of a Helmet Hornbill (Buceros gale-
alus). Preseated by Sir Joseph Banks, Bart., P.R.S.

1498. A longitudinal section of the horny covering of the upper mandible of a
. Helmet Hornbill (Buceros galeatus). Hunterian.

1499. The skull, with the horny sheaths of the mandibies, of the Bifronted Horn-
bill (Buceros bicornis). Hunterian.

1500. The skull, with the horny sheaths of the mandibles and the dried skin of the
head, of a Bifronted Hornbill (Buceros dicorais). Mus. Brit.

1501. The craninm of a Bifronted Hornbill { Buceros bicornis).  The crest has been
removed to show the light reticulate structure of the osseons platform attaching
it to the upper mandible. Preseated by Siv William Blizard, F.R.S.

1502. The skull of a Bifronted Hornbill ( Bweeras bicornis), longitudinally and ver-
tically bisected, with part of the crest and the horny sheaths of the mandibles
removed.

The vertical course of the nasal passage is exposed at the base of the mandible. The pros-
encephalic chamber has not the dense vertical septum, az in the Buceros galeatus.  The small
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size of the oecipital condyle in proportion to the head is very remarkable in the present sin-
galarly modified skull, in which it seems only to serve as the pivot for its movements.

Hunferian.

. The skull, wanting the back part of the cranium, but with the horny sheaths

of the mandibles, of the Wreathed Hornbill (Buceros plicatus).
Mus. Brookes.

The dried head of the male Abba Gumba, or Abyssinian Hornbill (Buceros
Abyssinicus). Presented by Henry Salt, Fsy.

3. The skull of the female Abyssinian Hornbill (Buceros Abyssinicus).

Presented by Henry Salt, Esq.

. The mandibles and crest of the Flat-crowned Hornbill (Bueceros planiceps).

Hunterian.

. The dried head of the Hornbill ( Buceros).

. The skull of the Pied Hornbill ( Buceros Malabaricus). Hunterian.

The skull of the Panayan Hornbill { Buceros Panayensis).
Congo Erpedition, 1816.

The skull of the Angola, or Stripe-tailed Hornbill (Bueceros fasciatus).
Congo Expedifion, 1816.

. The skull of the Angola Hornbill (Buceros fasciatus).

Congo Expedifion, 1816.

2. The skull of a young Pied Hornbill (Buceros Malabaricus).

Mus. Levericnum.

The skull of a young African Hornbill (Buceros).  Congo Erpedition, 1516,

Genas Upwupa.
The skeleton of the Hoopoe (Upupa Epops).

There are 19 vertebrm between the skull and snerom, the last six of which bear moveable

ribs, and the last four pairs of which unite with the sternum.
Mus. Sowuth.
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1515. The skull of the common Hoopoe (Upupa epops). Hunterian.

1516. The skull of the common Hoopoe ( Upupa epops).
Presented by William Howe Clift, Esq.

Tribe HerErRODACTYLI,

Genus Cypselus.
1517. The skeleton of the Swift (Cypselus Apus).

Of the 16 vertebree between the skull and sacrum, the five posterior bear moveable ribs,
the last four pairs of which unite with the sternwm : there are two pairs of zacral ribs. The
sternum is entire and long, but does not extend so far back as in the Humming-birds. The
depth of the keel exceeds the greatest breadth of the sternum.  The arch of the fureulum is
wide and rounded. The scapula is narrow, but of great length, almost reaching to the ilium.
The humerus is very short and thick, with strong pectoral and deltoid processes, and with a
trochlear groove on the back of the outer condyle. The ulna is more than twice as thick as
the radins ; both are short and straight. The metacarpus surpasses them in length, and the
proximal Phnhm,\; of the middle digit 15 11nusu:1“:,' hroad and r]lH‘:IIl_Tr' excavated on its outer
surfaece, for the attachment of the bases of the long primaries, or quill-feathers of flight. Not
any of the four toes are directed backwards, and the outer or fourth toe, with the third as
well as the second, have but three phalanges.

The chief modifications in the skeleton of this bird relate to its wonderful powers of flight ;
the shortness of the metatarsus and the 1msilinu of the toes, to its habit of ulingillg o and
climbing vertical surfaces, and to its defective powers of perching.

Mus. Sowth.

1518, The skull of the Swift (Cypselus Apus). Purchased.

Genus Trochiles.

1519. The skeleton of a Humming-bird ( Prockilus Clemencie).

The occipital region is indented by two vertical channels, which converge as they ascend,
bounding laterally the cerebellar prominence and meeting upon the upper median depression,
between the cerebral prominences: the long cornua of the |1J.'ui1] ;hlrl_',' in these channels.
The lacrymals are large, and form the anterior boundaries of the capacious orbits,

The chief peculiarity in the skeleton of the birds of this family is the great extent of the
sternum, which reaches backwards to below the last candal vertebra, and the enormons depth
of the keel, which surpasses that of the entire thorax., The humerus is short, hut character-

2p
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ized, like that in the Mole, by the strength of its processes and ridges. There is a separate
olecranon or ulnar patella: the modified metacarpal and phalangeal bones which support the
primaries, nr]u‘iuﬂ'i!ml feathers of ﬂig]lt, are both |1:||15 and strong.  The bones of the leg are
small and slender. There are 17 vertebroe between the skull and sacrom, the last zix of
which bear moveable ribs, and of these the last five pairs are articulated to the sternum.
There are 5 candal vertebroe.

Presented by Charles Stokes, Esq., F.R.S.

1520. The skeleton of a Humming-bird (rochilus Kingii).

This spr_':,'icﬁ is remarkable for the great southern extent of its range. The imndividual from
which the skeleton was prepared was shot by one of the officers of Captain King's circum-
navigatory expedition, whilst hovering over flowers during a snow-storm, in Fatagonia.

There are 17 vertebrae between the skull and sacrum, the last five of which bear moveable
ribs, and of these the last four pairs are articulated to the sternum. There are two pairs of
sneral ribe, and 6 candal vertebree,

Presented by Charles Stokes, Bsg., F.R.S.

1521. The skeleton of a Humming-bird, of the genus Frockifus.

OFf the 16 vertebra between the skull and sacrum, the four posterior ones hear moveable
ribs, the last three pairs of whicl unite with the sternum @ there are two sacral ribs.

Purchased.

._.
(&1
‘1’

R

. The skeleton of another species of Humming-bird, of the genus Prockilus.

Of the 16 vertebrm between the skull and sacrum, the last four bear moveable ribs, of
which the last three pairs are joined to the sternum : there are two sacral ribs,

Purchased.

1523, The skeleton of a Humming-bird, of the genus Orfhorkynchis.

Of the 15 vertebrae between the skull and speram, the four posterior bear moveable ribs,
of which the last three pairs unite with the sternum : there are two sacral ribs, the first of
which joins the sternum.

Purehased.

The three preceding skeletons are suspended under the same glass shade, and demonstrate well the
characteristics of the bony fabric of the most diminutive, most active, and most beautiful of bivds,

Genus ( ':’s;u‘f.—:m{grrm.

1524. The skeleton of the common Goat-sucker (Caprimulyus enropens).

The sternuwm has 2 long and deep keel, with two moderate posterior notches: the pectoral
amd deltoid processes of the humerns are both well-developed, and the antibrachium, and
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manus, or pinion-bones, are long, especially as compared with the tibia and metatarsus, The

B onter toe has not more than three plmlnngr_'s. There are 17 vertebrae between the skull and
sacrum, of which the last five bear moveable ribs, and of these the last four pairs are united
to the sternum ; there is a pair of slender sacral ribs, which do not reach the sternum.

Mg, Sowth.

—
[k ]
]
[==1]

. The skull of the European Goat-sucker (Capirimulgus europens).
Hunterian.

Genus _Egotheles.

1526. The skeleton of a Goat-sucker (Bygotheles eristatus).

OF the 18 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, the
last four pairs of which unite with the sternum : there is one pair of sacral ribs. There are
7 caudal vertebraz,  The sternum presents four large angular vacuities posteriorly. The
fourth toe has the usual number of phalanges, viz. five,

Mus. Gould.

1527. The skeleton of the Crested Goat-sucker (LEyofheles cristatus).

The two outer of the four angular vacuities of the sternwm are notches in this skeleton.
The apex of the furculum unites with the point of the sternal keel. The mastoid does not
join the postfrontal ; both processes are short: the number of vertebree between the skull
and sacrum is 18, of which the last six bear moveable ribg, and of these the last four pairs

are united to the sternum.  There is one pair of sacral ribs.
ek, Van Diemen’s Land.
Hugnlerian.

1528, The skeleton of an Australian Goat-sucker (Podargies humeralis), with the
horny parts of the mandible and tongue preserved.

Both the eranivm and beak are remarkable for their great breadth, and the bony base of
the upper mandible is more developed than in the Eyothefes. The temporal fossae are long,
but narrow, and are arched over, as in the Crocodile, by the union of the mastoid with the
postfrontal. The lacrymals have coalesced with the nasals and maxillaries, the bones of the
upper beak retaining a moveable articulation with the frontal.  The sternum has four poste-
rior notches. There are 18 vertebrse between the skull and sacrum, the last six of which
hear moveable ribs, and of these the last four pairs are articulated to the sternum : there is
one pair of sacral ribs, which do not reach the sternum. There are 7 candal vertebroe.

Mus. Gowld.

2p2
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Tribe CantorEs. +

Genus Hirundo.

1529. The skeleton of Hirwndo pacifica.

Of the 19 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, of
which the last four pairs join the sternum : there is one pair of sacral ribs. The sternum s
rather small, compared with that of other members of the Swallow-tribe, and presents the
usual Passerine characters of two posterior angular notches and a produced and bifureate epi-
stermum.  The keel, however, 15 ilmrp,

fHunterian.

1530. The skull of a Swallow (Hirundo rustica). Purchased.

Family Certhiade (Creepers).

1531. The skeleton of the Brown Reed-Creeper ( Dasyornis australis).

Of the 17 vertebrae between the skull and sperum, the five posterior bear movenble ribs,
the last three pairs of which unite with the sternum: there is a pair of sacral ribs. The
mastoid and postfrontal are represented by a simple continuous ridge, forming the upper
boundary of the temporal depression, which is divided by a vertical ridge, and is separated
by a horizental one from the base of the skull. The apex of the furculum joins that of the

gternum, and the apex of the pubis joins that of the ischium, leaving two foramina between
those bones.

Mus., Gowld.

1532. The skeleton of Temminck’s Creeper (Orthonya Temminckii).

Of the 18 vertebre between the skull and sacrum, the six posterior have moveable ribs, of
which the last five pairs unite with the sternum : there is one pair of sacral ribs, which also

join the sternum.  The expanded apex of the furculum joins the fore part of the keel of the
sternum.

MWus. Gould.
Genus Sitelfa.

1533. The skeleton of the Black-capped Creeper (Sitella melanocephala).

OF the 17 vertebrae between the skull and saerum, the six posterior bear moveable ribs, of
which the last five pairs articulate with the sternum. The expanded apex of the furculum
joins the fore part of the keel of the sternum. The membrane filling up the posterior notches
of the sternum has become ossified.

Hunlerian.
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Genus Dieeun.

1534. The skeleton of the Scarlet Creeper (Dicaewm rubrum).

Of the 17 vertebrae between the skull and saerom, the last gix bear moveable ribs, of which
the last five pairs join the sternum: there is one pair of sacral ribs, which do not join the

sternum. The metatarsi are longer than the tibiee.
Mus. Brookes.

Genus Cerfhia.

1535. The skull of the Common Creeper (Certhia familiaris).
Presented by Dr. Leach, F.L.5.

Genus Siffa.

1536. The skeleton of the Nuthatch (Sitfa ewropea).

There are 18 vertebree between the skull and snerom, of which the last six bear moveahle
ribs, and of these the last five pairs unite with the sternum : the pair of sacral ribs doe not

reach the sternum.
Mus. South.

Tribe CoxirosTRES.

Genus Sturnws.

1537. The skeleton of the Starling (Stwrnws velgares).

The apex of the furculum rests upon the anterior extremity of the keel of the sternum :
the episternal pmc;esa is trifurcate. There are 19 vertebrae between the skull and sacrum,
the last six of which bear moveable ribs, and of these the last five pairs unite with the ster-
num : there is one pair of 2acral ribs. There are 7 candal vertebrae,

Mus. South.

1538. The skeleton of the Starling (Sturaus valgaris).

There are 19 vertehree between the skull and saerum, the last six of which bear moveable
ribs ; of these the last five pairs articulate with the sternum : there is one pair of sacral ribs.

Purchased.

1539. The skull of the Starling (Sturnus vidgaris).  Presented by Dy, Leach, F.L.S.

1540. The skull of the Starling (Sturnus vulgaris). Purchased.
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Genus Zanthoriis.

1541, The skeleton of the Lesser Troopial (Zanthornis minor).

Of the 17 vertebrae between the skull and the sacrum, the six posterior bear moveable ribs,
the last four of which unite with the sternum: the first sacral vertebra also bears a pair
of riba.

Mus. South.
Genus Strepera.

1542, The skeleton of the Pied Crow-shrike (Strepera graculing).

The base of the upper beak arises suddenly above the frontal region. The first phalanx
of the hind-toe is unusnally elongated. There are 18 vertebrae between the skull and sacrom,
the last six of which bear moveable ribs, and of these the last five pairs are attached to the
sternum ¢ there is one pair of sacral ribs.

Mus. Gowuld.
Genus Anfhockara.

1543. The skeleton of the Tasmanian Wattle-bird (Anthochera carenculata).

There are 18 vertehrne between the skull and sacram, the last six of which bear moveahle
ribs, and of these the last five |:||1.in.-i are articulated to the sternum « there 15 one ]mir of sacral
ribg. There are G candal vertebree.

Mus. Gould.

Genus Cracticus.

1544. The skeleton of a New Holland Crow (Cracficus sfreperus).

There are 19 vertebraz between the skoll and saerum, the last seven of which support
moveable ribs : of these the first two pairs are free; the five succeeding ones are articulated
with the sternum ; an eighth pair of ribs is attached to the sacrum, but does not reach the
sternum. There are 8 caudal vertebrae,

Mas. Goulid,

1545, The skeleton of a Tasmanian Crow ( Cracticus hypoleuces).
P

(f the 18 vertebrse between the skull and sacrum, the five posterior bear moveable ribs,
the last three prlir.-i. of which unite with the sternum @ the saerom bears a siliglf |:;|1'|r of ribs,
which also join the sternum.

Mus. Gonldd.

1546, The skull of a Raven (Corvus corax). Hunlerian.

1547. The skull of a Raven (Corvus coraz), vertically and longitudinally bisected,
with the horny sheaths of the bill retained. Purchased.
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1545. The skeleton of the Carrion Crow (Corvus corone).

Of tiwe 19 vertebrse between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which unite with the sternum : there is one pair of sacral ribs, which
join the hemapophyses of the last dorsal pair.  The mastoid is more developed than in the

Hooded species of Crow,
Mus. Soath.

1549, The skull of the Carrion Crow (Corprs corone). Purchased.

1550. The skeleton of the Hooded Crow (Corvus cornir).

Of the 20 vertebraz between the skull and sacrum, the seven posterior bear moveable ribs,
the last five pairs of which unite with the sternum : there is one pair of sacral ribs, which
almost join the sternum. The postfrontal and mastoid are moderately developed. A strong
ridge is continued down the back part of the metatarsus.

.I..': My, -‘}?M'Hr I3

1551. The skull of the Hooded Crow (Corves corniz). i
Presented by Dr. Leach, F.L.S.

1552. The skull of the Hooded Crow (Corvus cornir). Purehased.
1553, The skull of a Rook (Corves frugilegus). Hunterian.

1554. The bisected skull of a Rook (Corves frugilegus), with the onter table removed,
exposing the reticulate union of the walls of the fine cancelli of the diploé along
a plane parallel with that table, which union is described as a third or inter-
mediate table of the skull by the Donor, J. H. Stewart, sy

1555. The skull of the Jay (Corvus (Garrulus) glandarivs). Hualeria

Genus Coceolliranstes.

1556. The skeleton of the Grosheak (Coccotlranstes commmnis).

This is remarkable for the tumid development of the bones of the upper and lower beak :
the Processes ami.m:ri:ug to the mastoid are uuuﬂmﬂ}r advaneced : the 'EILr:ilﬁ'l:IIIHLIﬁ terminate
the superorbital plate, which is slightly bent upwards. - The paroccipitals are broad and muoch
produced downwards. The coronoid processes of the lower jaw are ||11u5u:|]l1.' developed
The episternal process is bifurcate.  There are 19 vertebrae between the shall and saerum, of
which the last six bear moveable ribs: of these the last five pairs are articulated to the ster-
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num : there are two pairs of sacral ribs, neither of which directly join the sternom. There

are G candal vertebrm,
Mus. Sounth.

1557. The skeleton of the Grosheak (Coccothranstes communis).

There are 19 vertebrae between the skull and sacrum, the last six of which bear moveable
ribs, and of these the last five pairs unite with the sternuwm: there are two pairs of saeral
ribs, which do not directly join the sternum. The sclerotic rings are preserved in this skele-
ton. There are 7 caudal vertebree.

Prrehased.

1558, The skull of the Grosbheak (Coceollraustes communis).
Presented by Dr. Leach, F.L.S.

1559. The skull of the male Green Grosheak (Coccothraustes Chloris).  Purchased.

1560. The skull of the female Green Grosbeak (Coccolbraustes Chloris).
Purchased.

Genus Loxia.

1361, The skeleton of the Crosshill (Lowia curvirostra).

Of the 18 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, of
which the last five pairs unite with the sternum : there is one pair of sacral ribs. The upper
beak is slightly bent to the left, and the pointed symphysis of the lower jaw is more strongly
twisted to the right. The process answering to the mastoid is a vertical ridge, almost equally
bisecting the wide temporal fossa: the oceipital ridges are unusually well-developed in this
simall bird, These imdications of great museular power m:liug upon the head and beak,
accord with the known habits of the bird in wrenching out the seeds of the pine-cones, which
torm its chief and favourite food. The apex of the furculam joins that of the sternum.

Mus. South.
1562, The skull of the Crosshill (Lowia curvirostra).
Presenled by Siv Everard Howe, Bart., V.P.R.S.
1563, The skull of the Crosshill (Loxia curvirostra).
Presented by Sir Bverard Home, Bart., F.P.R.5.
1564. The skeleton of the Virginian Cardinal (Loxie Cardinalis).

Of the 18 vertebrse between the skull and saerum, the six posterior bear moveable ribs,
the last five pairs of which unite with the sternum: there is one pair of sacral nibs.  The
base of the mastoid process extends from the tympanic articulation half-way towards the



1565,

1566.

15685,

1569,

1550.

1571.
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frontal. The coronoid process of the lower jaw is well-developed, as is usual in the Coni-
rostres. The episternal process is bifurcate, each branch being attached by ligament to the
proximal ends of the furculum : the apex of that bone is expanded, but does not touch the

keel of the sternum.
Mas. Brookes.

Genus Linaria.

The skeleton of the Linnet ( Liraria cannabina).

There are 15 vertebrse between the skull and sacrom, the last six of which bear moveahle
ribs: of these the last five pairs unite with the sternum: there is one pair of sacral ribs.

There are 6 candal vertebrze.
Prrchased.

Genus Carduwelis.

The skeleton of the Goldfineh (Carduelis conmuniz).

There are 16 vertebrme hetween the skull and sacram, of which the last six bear moveahle
ribs: of these the last five pairs articulate with the sternum : there is one pair of sacral ribs.

Purelbased.

. The skull of the Goldfinch (Carduelis communis).
Presented by Dr. Leach, F.L.5.

The skull of the Goldfinch ( Carduelis comnunis). :
Presented by Dr. Leach, F.L.S.

The skull of the Siskin (Carduelis spinus). Presented by Dr. Leach, F.L.S.

The skull of the Siskin (Carduelis spinus). Presented by Dr. Leach, F.LS.

Genus Pyigita.

The skeleton of the House Sparrow (Pyrygita domestica).

There are 18 vertehr® between the skull and sacrom, of which the last six bear moveahle
ribs : of these the last five pnirs are jui:n.u:l to the sternum @ there 15 one pﬂir of zacral ribs.
The apex of the furenlum joins that of the keel of the sternum.

Presented by W. Howe Clift, Eey.

. The skull of the House Sparrow (Fringilia domestiea). The process answer-
ing to the mastoid is continued from the middle of the temporal fossa, in
advance of the small process in front of the tympanic articulation.

Presented by W. Home Clift, Esy.
2a
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Genus Plectrophaies.

1573. The skull of the Snowfleck (Plectrophanes nivalis).
Presented by Dr. Leach, F.L.S.

Genus Fnberiza.

1574, The skull of the common, or Yellow Bunting (Euwderiza citrinella).
Presented by Dr. Leack, F.L.S.

Genus Parws.

1575. The skull of the Great Titmouse (Parws major).
Preseated by Dr. Leack, F.L.S.
Genus Alanda.

1576, The skeleton of a male Lark (Alawda arvensis).

The apex of the furculum is connected with the process extending from the anterior part
of the keel of the stermum. The chief characteristic of this skeleton is the great length of
the Iﬂmlsmgr‘s of the lna.ck-tﬂr!, and of the almost ﬁ-t-t‘%‘l.llgllt claw which tlwf}r SUPPOTT, There
are 17 vertebree between the skull and sacrom, the last six of which bear moveable ribs @ of
these the last four patiru are united to the sternum @ there 15 one Fair of sacral rihs. There
are G caudal vertebize,

Mus. South.

1577. The skeleton of a female Lark (Alanda arvensis).

There are 17 vertebre from the skull to the sacrum, the last six of which bear moveable
ribs: of these the last four pairs unite with the sternum: there is one pair of sacral ribs,
There are 7 candal vertebra.

Presented by Dr. Willis, P R.S.
Genus Pardalotis,

1578. The skeleton of the Striped Pipit (Pardalotis striatus).

Of the 18 vertebrae between the skull and sacram, the seven posterior bear moveable ribs,
the last five pairs of which articulate with the sternum : there is one pair of sacral ribs. The
sternum presents the usual Passerine charaeters ; namely, the two posterior triamgular vacui-
ties and the bifureated episternum.

Mus. Gould.
Genus Regulus.

1579. The skull of the Golden-crested Wren (Mofacilla reguins, Linn.).
Presented by Dr. Leach, F.L.S.
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Genus Cwrrsea.

. The skeleton of the Nightingale (Crrruca luscinia).

There are 18 vertebrse between the skull and saerum, of which the last seven bear move-
able ribs: of these the last five pairs are articulated to the sternum : there is one pair of
saeral ribs.  There are 6 candal vertebree,

Presented by Henry Cline, Esy.
Genus Accentor.
The skull of the Hedge-Sparrow, or Warbler (Accentor modularis).
Presented by Dr. Leach, F LS.
Genus MWotacilla.
The skull of the White Wagtail ((Wotacilla alba ef cinerea).
Presented by Dr. Leach, F.L.S.
The skull of the common Wagtail (Wofactlla Yarrellit). Purehased.

Genus Pelroica.

The skeleton of the Pefroica bicolor.

Of the 16 vertebrae between the skull and sacrum, the last five bear moveable ribs, the last
four pairs of which unite with the sternum : there are two pairs of sacral ribs, which join the
sternum.  The iliac bones form, together, a triangular plate, with the angles truncate, tra-
versed by a sharp median ridge, and much expanded posteriorly, where they are erossed by a
transverse ridge.

Mus. Gowld.

Genus Malurus.

1585. The skeleton of a male Malurus (Malurus cyaneus).

Of the 16 vertebrse between the skull and sacrum, the six posterior bear moveable ribs, the
last four pairs of which articulate with the sternum : there are two pairs of sacral ribs. The
gternum is entire in this species, the membrane that filled the posterior notehes, still indicated
by their thickened borders, having become ossified. The apex of the long and slender fur-
eulum joins that of the keel of the sternum. The tibiee and metatarsi are long and slender.

Mius. Gowld.

Genus Aeanthiza.

1586. The skeleton of the deanthiza wropygialis.

Of the 18 vertehree between the skull and sacrum, the six posterior bear moveable ribs, the
2a2
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last four of which articulate with the sternum. The coracoids are long and slender, exceed-
ing in |m1gl|1 the sternum, which presents the usual Passerine characters.  The chief preu-
liarity in the skeleton of this species is the length and slenderness of the tibiee and metatarsi.

Mas, Gouldd,
Genus Oriolus.

,._
£
w5
=3

. The skull of a Golden Oriole ( Oriolus gallula). Purchased.

Genus Euwlabes.

1588, The skeleton of the Mino Grackle ( Ewlabes mino).

Of the 18 vertebre between the skull and sacrum, the five posterior bear moveahle ribs,
the last four pairs of which unite with the sternum : there are two pairs of sacral ribs. Both
the postfrontals and mastoids are very feebly developed. The episternum is bifurcate. The
apex of the fureulum joins that of the keel of the stermam.  The broad compressed spines of
the dorsal vertebrse form an almost continuous erest with those of the sacrum, but the lines
of :wparatil:m are diseernible in theze and in the centrums below.

Mas. Sowth.
Genus MWeliplage.

1589. The skeleton of the Honeybird (Meliphaga chloronata).

There are 16 vertebrn: between the skoll and sacrum, the last six of which bear moveahle
ribs, and of these the last five pairs unite with the sternum : there is one pair of sacral ribs.
There are 6 caudal vertebrae.

s, Gonld.

Genus Cinclosoma. .

1590. The skeleton of the male of Latham’s Cinclosome ( Cinclosvina Latham:).

The keel of the stermum is very long and deep, but the sternum has two deep notehes
posteriorly ; and the angle of the fureulum, and shoriness of the wing bones, indicate this to
be not a bird of powerful flight. There are 19 vertebree between the skull and sacrum, the
last six of which bear moveable ribs : of these the last five pairs are united to the sternum :
there iz one pair of sacral ribs.

Mus, Gould.

15491, The skeleton of Cinelosome paaetatin.

Of the 19 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : the saeral pair of ribs also articulates with
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the sternum.  The two posterior notches of the sternum are unusually wide and deep, antd
the lateral process which bounds them externally is suddenly expanded and overlaps the last
pair of ribs.

Mus. Crould.
Genus s,

1592. The skull of the Fieldfare Thensh (Turdus pitaris).
Preseated by Dr. Leach, F.L.S.

1593. The skull of the Singing Thrush (Zwrdes musices).
Presented by Drv. Leack, F.L.S.

1594. The skull of the Redwing Thrush (7Twrdus iliacws).
Presented by Dr. Leach, F LS.

Genus ?:;,.rrfr.w HA.

1595. The skeleton of the Vlycatcher (yrannws Dominicensis).

OF the 19 vertebrae between the skull and sacram, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : there is one pair of sacral ribs, which also
join the sternum. The mastoid arches down from above the tympanie articulation, and is
long and pointed. The episternum is bifureate : the costal process is well-developed : the
apex of the furculum does not reach that of the keel of the sternum.  The broad, sfquare,
compressed spines of the six dorsal vertebrae are connected together at their upper exire-
mities.

Mus. Sowlh.
(Fenus Musecieape.

1596. The skeleton of the White-fronted Flycatcher ((Wuseicapa albifrons).

OF the 18 vertebree between the skull and saerum, the six posterior bear moveable ribs, the
last five pairs of which articulate with the sternum : there is one pair of sacral ribs. The
apex of the furculum jl'lillS that of the keel of the stermun.  The posterior notehes are con-
verted into triangular foramina.

Mus. (rowld.

Genus Rhbipidura.

1597. The skeleton of Rihipidura motacillioides.

Of the 18 vertebrae between the skull and sacrum, the seven posterior bear moveable ribs,
the last five pairs of which articulate with the sternum.

M, Goulid
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Genus Cracticus.

1595, The skeleton of the Cracficus Faglisii.

Of the 19 vertebrse between the skull and sacrum, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : there is one pair of sacral ribs, which alse
joins the sternum.  The mastoid and postfrontal are moderately developed : an oval foramen
is left between the angular and surangular pieces of the lower jaw. The sternum has two
posterior notehes and a bifurcate episternum. The bony bridge at the distal end of the tibia
extends from the middle of the anterior surface to above the outer condyle. ‘The caleaneal
process of the metatarsus has two perforations and two grooves. The short metatarsal of
the back-toe is strongly developed, and supports a long and powerful hind-claw. The base
of the beak presents two perforations on each side in advance of the ascending process of the
maxillary.

Mius. Gould.
Genus Fanga.

1599. The skeleton of a female Australian Shrike (Fanga destructor).

Of the 19 vertebrie between the skull and saerum, the seven posterior bear moveable ribs,
the last six of which unite with the sternum : there is one pair of sacral ribs. The mastoid
and postfrontal are slender and prolonged downwards, the latter almost to the zygoma.  There
is a slender styliform process on the inner side of the mastoid, of nearly equal length. There
are two perforations on each side the base of the upper mandible.

Mius. Gould.

1600. The skeleton of an Australian Shrike (Fauge Cuviert).

OF the 19 vertebree between the skull and sacrum, the seven posterior bear moveable ribs,
the last five of which unite with the sternum : there is one pair of sacral ribs. The same pe-
culiarities are observable in this as in the Fanga destructor. :

Mus. Gould.

Order ACCIPITRES.
Tribe NocTuRNE.
Genus Bebo.

1G601. The skeleton of the Horned Owl (Bubo curopans).

The number of vertebrse between the skull and sacrum is 19, and of these the six posterior
support moveable ribs; a seventh pair of ribs is attached to the first sacral vertebra. The
hamapophyses of the third to the sixth pair of ribs inclusive articulate directly with the
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sternum : the pleurapophyses of the same ribs support bony appendages. The orbits are
remarkable for their size, and particularly for the great extension and anterior aspect of their
posterior wall, which is chiefly due to the broad antero-posteriorly compressed postfrontal.
There is a small superoeeipital foramen, and a larger foramen on each side of it.  The breadth
of the cerebral eavity exceeds its length. The tarso-metatarsals are deeply excavated poste-
riorly, and the outer distal trochlea is much bent backwards.

Mus. Brookes.

1602. The skeleton of the Great Horned Owl (Bedo mavinus).

Of the 19 vertebree between the skull and sacrum, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : there is o (seventh) pair of ribs attached to
the sacrum, but not to the steruum. The sternum, in this as in the preceding skeleton, has
four posterior notches. A strong superorbital bone is attached to each antorbital process.

Maus, Sowuth.

Genus _Athene.

1603. The skeleton of an Australian Owl (Athene fortis).

Of the 19 vertebrae between the skull and saerum, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : there is one pair of sacral ribs, which does not
reach the stermum.  The postfrontals, mastoids and |:|am:,'ci|:it|1|5 have each the form of browl
thin plates, compressed from before backwards, the postfrontals being unusually produeced
downwards to increase the large orhit, and to give it a more anterior aspect. The frontals
form a convex prominence above the base of the beak, and send off two short antorbital pro-
cesses.  The angle of the jaw is unusually produced inwards : the pterygoid terminates be-
tween thiz and the orbital process of the tympanic, The steroum presents four posterior
notches.  There is no ozseons |1ridgq: in front of the distal end of the tbia, but a strong one
spans from the middle of the fore part of the proximal end of the metatarsus to its outer
horder. The caleancal process is |:|rnf|.||||:wl hackwards, and is 1rx|mn:|m'|. at its extremity.
The inner condyle of the metatarsus is bent backwards and inwards.  The fibula has coaleseed
with the tibia at two points.

Mus. Gowld.

Genus (Ofws.

1G04. The sternum and scapular arches of a Horn Owl (Ofus). Hunterian.

GGenus Syraein.

1605. The skull of the Wood-Owl (Syraiwm alues).
Presented rfl:l.r William {'.'ffﬂ, .1.".'-1?., FRA.

1606. The skull of the Wood-Owl (Syruiwm aluca). Hunterian.
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Genus Strix.

1607. The skull of a Barn-Owl (8frie flammea), with the bones partially separated
and artificially articulated together.

The Imsiancipiml, ommipimls, amid sup-trucuipiml, the haﬁiziphr_'lmid, ﬂ“SpI]L'IIUi[L amd pre-
sphenoid are anchylosed together, being usually the first parts of the cranium that coalesee
in birds. The Numbers upon these and the other separated bones accord with those in the
TasLe or Sywoxyms. The frontals are wnusoally prominent and convex. The vomer
seems not to have been ossified. The tympanic is articulated to the mastoid by two small
condyles, the posterior one supported on the pedicle, below the root of which is the pnen-
matic foramen. The surangular, angular, and articular are partially anchylosed together ;

the dentary and splenial pieces remain distinet.
Purchased.

The following are parts of the same disarticulated skeleton of an Owl.  Hunierian.

1608, The cranium and lower jaw.

1609. The sternum, pelvis, four ribs, and four vertebrie of the same.

1610. The furculum.

1611. The right coracoid and scapula.

1612, The left coracoid and scapula.

16G13. The right humerus.

1614. The right ulna.

1615. The right radius.

1616. The right metacarpus.

1617. The left humerus. i

1618. The left ulna and radius.
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1619. The left metacarpus.
1620. The right femur, tibia, fibula and metatarsus, with the patella.

1621. The left femur, tibia, fibula and metatarsus, with the patella.

Tribe Divex e,
Genus Pandion.

1622. The skeleton of an Osprey (Pandion ossifragus).

Of the 19 vertebrae between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which articulate with the sternum : there are two sacral ribs uniting
directly with the sternum. The sternum presents two small perforations posteriorly. The
superorbital ossicles are preserved articulated to the lacrymals. The chief characteristic in
this skeleton is seen in the great strength of the metatarsi and toes. The metatarsus is tra-
versed by three strong, almost equidistant, longitudinal ridges, one anterior and two posterior,
the latter illtl}"l’l:[!]'l-t.illg a wide and 11r:|:|1 channel for the flesor tendons of the toes @ the small
metatarsal bone of the strong back-toe i3 half twisted outwards, forming a fulerom for the
flexor tendons of that toe. The first phalanx of the inner toe is extremely short ; the second
characteristically strong : the claw-phalanges progressively decrease in size as the number of
the toe-phalanges increases.

Lresented by Robert Keate, Esg.
1623. The skull of the Brown River Osprey (Faleo fluvialis). Purchased.

Genus fHaliastur.

1624. The skeleton of the Pondicherry Sea-Eagle (Haliastur Pa;re‘:'f.?n';n.rn.s-}.

Of the 19 vertebree between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which articulate directly with the sternum : there are two pairs of sacral
ribs which articulate with the sternum. The proximal phalanx of the inner toe has coalesced
with the middle one in this species.

Hunterian.

Genus Haliaétus.

1625. The skull of the White-headed, or American Sea-Eagle (Haliaétus leuco-
cephalus). Presented by Dr. Leach, F.L.8.
2n
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1626. The skull of the White-headed Sea-Eagle (Haliaétus leucocephalus).
Hunterian.

1627. The skeleton of the Cinereous Earne, or Sea-Eagle (Haliaitus albicillus).

OF the 19 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, the
last five pairs of which unite with the sternum : there are two pairs of sacral ribs, which arti-
culate with the sternum directly. The sternum is entire.  The tibise and metatarsi are of
characteristic strength, but the anterior ridge in the metatarsus is less strongly marked than
in the Osprey. The short proximal phalanx of the inner toe has coalesced with the middle
one. The span of the arch of the powerful furculum reaches its maximum in this species of

Raptorial bird.
Mus. South.

Genus Aguila.

1625. The skull of a Golden Eagle, from the Himalayan Mountains (Aguila chrys-
aélos 7). Presented by Lieul.-Colonel Finch.

1629, The sternum and scapular arch of a Golden Eagle (Aguila chrysactos).
Presented by William Clft, Fsq., F.R.S.

1G30. The hyoidean arch of the Golden Eagle (Aguila chrysaétos).
Presented by Dr. Leach, F.L.S.

1631. The skull of an Eagle (Aguile imperialis), wanting the tympanics and ptery-
golds.  The right superorbital bone is preserved, attached to the right lacrymal.
Hunterian.

1632. The sternum of an Bagle from Van Diemen’s Land (Agwila fucosa).
Presented by Rowald Gunn, Esg.

Genns Faleo.

1633. The skeleton of the Peregrine Falcon (Falco peregrinus).

Of the 20 vertebrae hetween the skull and sacrum, the seven posterior bear moveable ribs,
the last five pairs of which unite with the sternum : there is one pair of sacral ribs, which
alzo unite with the sternum by strong bony hemapophyses. The premaxillary portion of
the bones of the upper beak is not only strong, short, hooked, and sharp-pointed, as in other
diurnal Birds of Prey, but has a toothed process on each side characteristic of the true Fal-
contdee, The fossa for the insertion of the temporal and masseter muscles is unusually ex-
tended npon the outer side of the ramus of the lower jaw. The external nostrils are subeir-
cular perforations just behind the curved transverse line indicating the extent of the cere
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upon the upper mandible, the bones of which have coalesced with the frontal. The pre-
frontal sends out a broad square antorbital process, which coalesces with the descending one
of the lacrymal : the recurrent superorbital process of this bone is of great length.  The post-
frontal presents a medium development, the mastoid a more feeble one : the paroecipitals are
gimple plates bounding the back of the tympanic cavity. The eerchellum causes a strong
prominence at the middle of the ocecipital region. A single free dorsal vertebra intervenes
between five coalesced dorsals and the sacrum.  The fureulum forms a wide arch and is un-
usually broad : the sternum is broad, with two perforations. The bony bridge crossing the
extensor tendon at the fore part of the distal end of the tibia extends from the middle pro-
tuberanee to above the outer ::nnr]J."!E:; not, 28 in most of the Gellive and Gralle, to the
inmer condyle. There is a distinet ealeancal ossicle behind the tarsal joint, as well as the
strong and long caleancal process at the back of the anchylosed metatarsals, The short
metatarsal of the back-toe presents a broad, well-developed, eonvex, articular surface for the
strong back-toe,

Presented by James Abernethy, Esq.

1634. The skeleton of a Peregrine Falcon (Faleo peregrinus).

OF the 20 vertebrae between the skoll and sacrum, the seven posterior bear moveable ribs,
of which the last five pairs articulate with the sternum : the single pair of sacral ribs also
unite directly with the sternum. A single free dorsal vertebra intervenes between the five

anchylosed dorsals and the sacrum.
Mus., Sowth.

1635. The skeleton of the Merlin (Faleo @salon).

Of the 19 vertebree between the skull and sacrum, the seven posterior bear moveable ribs,
the last five pairs of which unite with the sternum : there is a single pair of sacral ribs, which
also join the sternum, and support the hemapophyses of another pair. This skeleton pre-
sents the same characters of the dorsal vertebra, sternum, and tibia, as in the foregoing spe-
cies, but the legs are longer and more slender in proportion to the wings.

Mus. South.
1636. The skeleton of the Hobby (Falco subbuteo).

Of the 20 vertebrae between the skull and sacrum, the seven posterior bear moveable ribs,
the last four pairs of which unite with the sternum : there is one pair of sacral ribs, which
also unite with the sternom. The sternum presents two posterior perforations. A single
free dorsal vertebra intervenes between five coaleseed dorsals and the saerum.  The osseons
bridge at the fore part of the distal end of the tibia has two arches extending from the inter-
condyloid prﬂmlllenw, the one to above the external, the other to above the internal condyle.
The ealcaneal bones are preserved in this skeleton,

Mus. Sowth.
1637. The skeleton of the Kestrel (Fuleo tinnunculus).

Of the 19 vertebrse between the skull and sacrum, the seven posterior bear moveable ribs,
2r2
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the last five pairs of which articulate with the sternum : there is a single pair of sacral ribs,
which also join the sternum. This presents the same characters of the dorsal vertebrse, ster-

num, and tibia, as are noticed in the preceding skeleton.
Mus. South.

Genus Astur.
1638, The skeleton of the Goshawk (Asfur palumbarius).

Of the 19 vertebree between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which articulate with the sternum : there are two pairs of sacral ribs, the
first of which unites direetly with the sternum. Not any of the dorsal vertebra are anchy-

losed.
Hunlerian.

Genus leracidea.
1639. The skeleton of an Australian Hawk (feracidea Berigora).

Of the 20 vertebrse between the skull and sacrum, the seven posterior bear moveable ribe,
the last five pairs of which unite with the sternum : the sacrum bears one pair of ribs, arti-
culating also with the sternum. One free dorsal vertebra intervenes between the saernm and
five coalesced dorsal vertebrse. The sternum presents two small perforations posteriorly.

Mz, Gould.
Genus Nisws,

1640. The skeleton of the Sparrow Hawk (Nisus communis, Cuv.).

OF the 19 vertebrae between the skull and sacrum, the six posterior hear moveable ribs, the
last five pairs of which unite with the sternum : the sacrum hears two pairs of ribs, both of
which join the sternum.  The metatarsals are relatively longer and more slender in this spe-
cies than in the Buzzard.

Mius. Brookes.

1641. The skeleton of the Sparrow Hawk (Nisws communis).

Of the 19 vertebrae between the skull and sacrum, the six posterior bear moveable ribs, the
last five pairs of which articulate with the sternum : there are two sacral ribs, the posterior

of which does not join the sternum.

Mus. South.

1642. The skeleton of a Sparrow Hawk (Nisus communis).

Of the 17 vertebree between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which are joined to the sternum : there are two pairs of sacral ribs, both
of which join the sternum. The right radius and ulna have been fractured, and partially

Purchased.

!"'l.'.FI!]i.H:I].

1643. The skull of the Sparrow Hawk (Nisus communis). Purchased.



309

1644. The skull of the Sparrow Hawk (Nisus communis). Hunterian.

1645. The scapule, coracoids, furculum, and proximal ends of the humeri of a
Sparrow Hawk (Visus communis). Hunterian.

Genus Huleo.

1G46. The skeleton of the common Buzzard (Buleo valparis, Cuv.).

The tooth-like process is not developed from the premaxillary. The postfrontal is longer
and broader than in the Faleon. The tibie and metatarsals are longer and more slender -
the osscous bridge at the fore part of the distal end of the tibia extends from the middle to
above the inner condyle in this skeleton. Of the 19 vertebraz between the skull and sacrum,
the six posterior bear moveable ribs, the last five pairs of which unite with the sternum : the

sacrum bears two ribs, both of which join the sternum.  Not any of the dorzal vertelrse are
anchylosed.
.-If#-'\'.. .-5}!#-’1&.

1647. The skeleton of the common Buzzard (Bufeo vulgaris).

Of the 19 vertebrse between the skull and sacrum, the six posterior bear moveable ribs,
the last five pairs of which articulate with the sternum : the two pairs of sacral ribs also unite
with the sternum. The sternum is entire.  Not any of the dorsal vertebrae are anchylosed.

Purchased.
1648. The skeleton of the Red Buzzard (Bufeo rufus).

Of the 19 vertebree between the skull and sacrum, the six posterior bear moveable ribs, the
last four of which unite with the sternum: the two sacral ribs join the sternum directly.
Not any of the dorsal vertebraee are here anchylosed : the steroum presents two very small

perforations posteriorly.
Purchased.

Genus Elanus (Gledes).

1649. The skull of the Swallow-tailed Glede (Elanus furcatus). Purchased.

(renus Cireus.

1650. The skeleton of the Hen-harrier (Cirews Pygargus).

OF the 19 vertebrae between the skuoll and sacrum, the six posterior bear moveable ribs,
the last five of which articulate with the sternum : there are two pai:rs of sactal ribs.  Im this
species the tibie and metatarsi are unusually clongated.

LPurchased.
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1651. The hyoidean arch of the Marsh Harrier (Circus cinerarius).
Presented by Dr. Leack, F.L.S.

The following specimens are parts of the same skeleton of a Kite (Mifrus communis).

1652,

1654.

1656,

1655,

1660,

1662,

1664,

1666.

166GS.

1670.

1671.

Genus Milvus.

Hunterian.
The furculum. 1G53. The right coracoid.
The right scapula. 1655. The left coracoid.
The left scapula. 1657. The right humerus.
The right ulna. 1659. The right radius.
The right metacarpus 1661. The left humerus.
The left ulna. 1663. The left radius.
The left metacarpus. 1665. The right femur.
The right tibia and fibula. 1667. The right metatarsus.
The left femur. 1669. The left tibia and fibula.

The left metatarsus.

Genus Gypogeranus.

The skeleton of the Seeretary Buzzard (Gypogeranus Secretarius).

Of the 19 vertebree between the skull and saerom, the last five bear moveable ribs, of
which the four posterior pairs unite with the sternum: there are two pairs of sacral ribs,
which also articulate with the sternum. The sternum is pointed behind, and shows only a
feeble trace of two notches. The chief peculiarity in this species is the great length of the
tibize and metatarsi, which present grallatorial proportions : these relate to the characteristic
and peculiar food of thiz bird, which consists of snakes, the venomous species of which are
thus held down at a distance from the trunk whilst being despatched by wounds from the
beak. In thiz specimen the apex of the furculum has coalesced with the keel of the ster-

num, which also shows an abnormal development of bone along its margin.

Purchased.
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1673

1674

1675

1676

1677
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. The skeleton of the Secretary Buzzard (Gypogeranus Seeretarins).

Of the 19 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,
the last four pairs of which unite with the sternum : there are two pairs of sacral ribs, which
also join the sternum,

Mus. South.
Genus Percaoplerus.

. The skeleton of an Egyptian Vulture (Percuopferus egypliacus).

Of the 19 vertebrae between the skull and saerum, the five posterior bear moveable ribs,
the last four pairs of which articulate with the sternum : there are two pairs of sacral ribs,
which also join the sternum.

Mus. Sowth.
Genus Gypactus.

. The skeleton of the Griffon Vulture ( Gypactus barbatus).
Of the 19 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,

the last four pairs of which articulate with the sternum @ there are two pairs of sacral ribs,

which also unite with the sternum.

Mus. Brookes.
Genus Catharies.

. The skeleton of the Turkey Vulture (Cathartes awra).

Of the 18 vertebree between the skull and sacrum, the four posterior bear moveable ribs,
the last three pairs of which unite with the sternum : of the two pairs of sacral ribs, the first
pair unites directly with the sternum. The sternum presents two perforations and two notches
ptthriDrl_r, the notehes il{!illg next the keel.

LPurchased.

. The skeleton of the Californian Valture (Catharfes californianus).

Of the 18 vertebrae between the skull and sacrum, the five posterior bear moveable ribs,
the last four pairs of which unite with the sternum : there are two pairs of sacral ribs, both
of which articulate with the sternum directly. The sternum presents two posterior notches.

Mus. South.

Genus Fultur.

. The skeleton of the Arabian Vulture (Fulter monachis).

Of the 20 vertebrae between the skull and sacrum, the four posterior bear moveable ribs,
the last three pairs of which unite directly with the sternum: there are two pairs of sacral

ribs, which also articulate with the sternum.
Hunterian.
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The skull of the Red-headed Vulture (Filtur ruficeps). Purchased.

The skeleton of the European Vulture (Fultur fulvus).

Of the 20 vertebrae between the skull and sacrum, the four posterior bear moveable ribs,
the last three pairs of which articulate with the sternum : there are also two pairs of sacral
ribs, both of which join the sternum direetly. The sternum presents two perforations poste-
rior]}'.

Mus. South.
Genus Sarcoramphus.

The skeleton of the King-Vulture (Sarcoramphis Papa). Mus. Brookes.

The cranium and fifteen consecutive vertebrae of a Vulture.

The base of the beak has two small irregular perforations belind the external nostrils, The
nasal process of the premaxillary is bifid where it anchyloses with the frontal, and a longitu-
dinal cleflt separates it on each side from the troe nazal bones @ these m'i:rlup the antorbital
processes of the frontal before they coalesce with that bone. The nasal process of the pre-
]]'Iﬂxﬂlﬂl':r' 'i.!i !‘i'l.'I.IJ].H.'ITI.I.'II. Il:r' tI:H." IIllI]l.!'E PIE.trl.'IIII] l}'r !.I:H.'! Cﬂﬂ]{'ﬂml I'I-EE!ﬁ'I]]'ItHIﬁ! t.hl,."s{',. SI;"I.HI liﬂ-\'l.'l].-
wards and outwards an angular antorbital process from each side, the base of which is per-
forated by the olfactory nerves, and developes a small bent plate of bone, answering to the
superior turbinal in Mammalia. The postfrontals are strong and moderately long : the mas-
toids are small, and behind these is a short ‘tJ.'nlpEn'Lr: process. A liEamﬂaJt. passes from the
lower angle of the paroccipital to behind the articular cavity of the lower jaw. The cervical
vertebrae are broad : the first four short ; the next five of moderate length : from the last of
these the spinous process, which had almost {'Eiﬂlppi'am:l on the four anterior ones, ngilm to
rise and progressively increases, assuming the form of a quadrate compressed plate in the last
two vertebrie,  In these the pleurapophyses resume their moveable articulations : those of
the fourteenth vertebra are more slender and not lunEr.:r than the |1r{:r_"r:||.ing am:h:.'lu!bl‘.-{] p&ir =
the next increases in length. None of the cervieal vertebrie have hypapophyses after the
third. The broad base of the neural arch, formed by extension of ossification from the ante-
rior to the posterior zygapophyses, is perforated in the third vertebra and deeply notched in the
fonrth ; these lateral extensions of the newral arch cease to be developed in the succeeding
vertebrse,  The extent to which the posterior expanded aperture of the neural arch slides over
the succeeding vertebra is shown well in the fifth, sixth and seventh cervicals by the smooth
surface and by the absence of ridges or processes on the anterior intus-suscepted portion of
the arch. It is bounded by two short lateral ri:l-nm:-], above and behind which are three other
ridges, all longitudinal, the middle one representing the spinons process.  The infundibular
expangionz of the two extremities of the spinal canal are well shown in these vertebre,

which enjoy a great extent of motion upon each other.
HHnterian.

1652, The four succeeding free vertebrze, with the sacrum, coceyx and pelvis of the

same Vulture.
The extremities of the diapophyses and neural spines join each other by extension of ossi-
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fication. The first two nnc’lu:.-lnsrrl vertehre of the sacrum show articulations for free ribe.
There are cight coccygeal vertebrae, reckoning the last coalesced mass as one: anterior zyg-
apophyses are developed from the first three; the nearal arch is obliterated only in the last.
Bifid hypapophyses are developed from the last five coceygeals, and strong transverse pro-
cesses from the first six. The neural spine of the first coceygeal is bifid. The pelvis is
chiefly remarkable for the shortness and slenderness of the pubie bones, which terminate at
half the length of the ischium,

Hunferian.

The following specimens are parts of the same skeleton ;—

1653,

1654,

1686,

1G58,

1690.

1691.

1692.

1693,

1694,

1695.

1696.

1697.

The ribs (pleurapophyses and hamapophyses).

The sternum. 1685. The right scapula and coracoid.
The left scapula and coracoid.  1687. The coalesced clavicles, or furculum.
The right humerus. 1689. The left humerus.

The right radius and ulna, with one carpal bone.

The left radius and ulna.

The right metacarpal, with the second carpal bone.

The left metacarpal, with the second carpal bone.

The two phalanges of the principal digit of the right wing.

The two phalanges of the principal digit, and the phalanx of the second digit
of the left wing.

The femur, tibia and fibula, and the tarso-metatarsus of the right side.

The femur, tibia and fibula, tarso-metatarsus and two phalanges of the
middle digit of the left side.

25
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Class MAMMALIA.

Subclass IMPLACENTALIA.

Order MONOTREMATA*.

The principal osteological characters of this Order are :—the second clavicle, or
“coracold,’ extending, as in Birds and Lizards, from the scapula to the sternum, and
anchylosing at full growth with the scapula; the epicoracoid, as in Lizards; the
marsupial bones ; the supplementary tarsal bone supporting the perforated spur in
the male ; the long persistence of distinet pleurapophyses in the vertebra dentata.
All the species are pentadactyle on both fore and hind feet, and are devoid of true
calcified teeth.

Genus Ornithorhynchus.

1698, The partially disarticulated skeleton of a young Duck-mole, or Platypus (Or-
nithorkynches paradors).

The eranium exhibits traces of many of its sutures, and some remain very evident, as the
coronal, fronto-nasal, and the suture between the exoccipitals and the superoceipital. The
anditory ossicles are preserved in situ. The horny teeth are displayed apart from the jaws.
The transverse processes of the atlas are perforated parallel to the anterior border of the
neural arch, from below upwards, forwards and inwards, for the passage of the vertebral
artery. The odontoid is not anchylosed to the axis; it articulates with the neural arch, as
well as with the lower cortical portion of the body of the atlas, and it developes forward and
a little upward a long odontoid process. The true body of the axis bears neurapophyses and
a neural spine, upper and lower transverse processes and plearapophyses, which last are not
anchylosed and leave a wide vertebral foramen, circumseribed by the articulation of the “head’
* with the diapophysis. The harmonize between
the diapophyses and pleurapophyses are obvious in the remaining eervical vertebree, the arte-
rial foramen i:(ving mmplct,ed b:.- the mm'lu'lmliﬁ of the head of the plunmpﬂpll}'ﬁis with the

with the 'ElHTﬂIH]TlIJ}'HiH, and of the * tubercle

e T — L ———————a e L

* (Gr. poves, single, rpijua, hole: in reference to the single cloacal outlet for the excrements and
products of generation.
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parapophysis. An inferior spine is developed from the centrum of each cervical vertebra,
except the atlas, which sends off two diverging processes (hypapophyses) from its inferior
surface. The first rib developes a small tubercle, which is articulated to the diapopophysis of
the first dorsal vertebra ; its head articulates to the interspace between the first dorsal and
last cervical vertebree : the second rib is similarly articulated, but by a still shorter tuberele :
the remaining ribs articulate by their head alone to the vertebral interspaces, exeept the last
(seventeenth), which is supported exclusively by the centrum of the seventeenth dorsal ver-
tebra. The heemapophyses of the second to the sixth dorsal vertebrse inclusive are ossified,
and are joined by short cartilaginous bars to the plenrapophyses, but articulate directly with
their haemal spines or sternal bones.  The ilivm articulates with a strongly developed lower
transverse process (parapophysis) of the first sacral vertebra, and by a part, answering to
the tubercle of a rib, with the upper transverse process of the same vertebra, a space or
foramen being thus cireumseribed in the same manner as the vertebral foramen is formed in
the axis vertebra: the part of the ilinm corresponding with the head of the rib also arti-
culates with part of the parapophysis of the second sacral vertebra. "The latter processes
are well l,ll:relupe[l i all the caudal vertebree.  Coalescence 1s ur:arl:,r mmplElE between the
scapulee and coracoids: the clavicles and episternem are distinet. The manubrium sterm
is divided by a median harmonia. The capsular ossicle of the shoulder-joint is distinct, and
attached to the proximal epiphysis of the humerus.

Presented by George Beanett, Esq., FLL.S.

1699. The skeleton of the Platypus, or Duck-mole (Oraithorkynchus paradorus).

All the eranial sutures are obliterated in this mature specimen. The skull artieulates with
the atlas, as in all Mammalia, h}f two Ennﬂ}'h':a. developed from the mumipitni elements.
There is a circular noteh which is almost a complete foramen above the foramen magnum,
the plane of which is nearly vertical. The premaxillary bones are broad, flat, and diverge,
with their extremities bent towards each other, but without meeting. The broad and flat-
tened extremities of the mandibles similarly diverge, but to a less degree. There are two
broad and shallow sockets at the back part of the maxillaries, and two below in the corre-
sponding parts of the mandibles for the horny grinding teeth : the floor of the alveolus is
eribriform, for the passage of the vessels and nerves to the matrix of the tooth. The man-
dible articulates by a convex condyle on each side to the base of the squamosal. The atlas
has two broad transverse processes and two strong hypapophyses, but no upper spine.  The
axis is chiefly remarkable for the persistence of the articulation between its broad and short
rib and its upper and lower transverse processes. The ribs of the succeeding cervicals are
here anchylosed to their rfnfmnlit'r_' vertebre : t.ho'}r progressively diminish in size, as do like-
wise the spinous processes of the cervieal vertebree, which are seven in number and have no
zygapophyses. The eighth vertebra has its ribs or plenrapophyses moveably articulated with
it, and the inferior or heemal arch is completed by heemapophyses which articulate with a
broad hwemal spine or first bone of the true stermum. This character of the vighth vertebra
or segment establishes the commencement of the dorsal region in all Mammalia, and this
region terminates with the last vertebra supporting moveable ribs. There are 17 dorsal ver-

282
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tebrie in the Ornithordynchus; six, including the first, have hemapophyses and hemal
spines, and the hemapophyses are ossified along their sternal halves; those of the succeed-
i|1g rihs, as far as the fifteenth, are Lﬂﬂi[ugiﬂﬂllﬁ, meh {'xpnmlwl, and m‘er],up one another
like broad seales; the last two pairs of ribs are free or floating.  Most of the vertebral
ribs have undergone a shght displacement forwards, and articulate over the interspace of
their own and the antecedent centrum. This character of a greater or less number of
the ribs is constant in the Mammalia. The vertebrse without moveable ribs that inter-
vene between the dorsals and the anchylosed mass forming the sacrum are called *lumbar
vertebrae *; they are two in number in the Ornithorkynchus, There are also two sacral ver-
tebrae, and twenty eaudal vertebrae ; these are remarkable for the length, breadth, and flat-
tened or depressed charaeter of their transverse processes, which cease to be developed only
in the last vertebra; they support at an early period of life distinet rudiments of ribs at their
extremities.  The dorsal nerves P:rfﬁntln the peural arch d'lrectl:,': the cervieal and lumbar
nerves pass ont by the intervals of the neurapophyses.  The seapulwe are compressed curved
plates, vertical in position, like the other pleurapophyses: they have coalesced with their
heemapophyses, the ‘coracoids,” which articulate below to the modified hmmal spine, called
fepisternum,’ and also with the suecceding spine, called * manubrinm,” or first bone of the
true sternum.  Two plates of bone—dismemberments of the coracoid, but attached along their
anterior horders—extend their attachments also to the elongated T-shaped episternum. The
clavicles are two curved st.}‘ll's,, Extflll.ii.llg from the acromon to the upper transverse bar of
the episternum. The humerus is remarkable for its shortness and breadth, especially of its
two extremities. There is a small sesamoid ossicle above the internal tuberosity, answering
to the capsular ossicle in the :iimuldt‘r—juiut of birds: the inner m'mt]j'la 15 |:|!'rfnratm,1, The
ulua iz equally remarkable for its large and transversely extended olecranon.  There are five
iligits : the first, or inner one, with two phalanges ; each of the rest with three ;—a numerical
arrangement which is lnlr'rnh'l}' constant in the Mammalian Class.  The femur is short, broad
and flattened, but lezs powerfully developed than the humerns.  The fibula strikingly resem-
bles its homotype, the ulna, by its superior length to the tibia, and especially by the great
development and terminal expansion of the process nn.r-wi‘r]ng to the olecranon which extends
above and behind its proximal articulation with the femur. In this skeleton, which has
belonged to 2 male, is shown the singular spur-like perforated ossicle articulated to the acces-
sory tarsal bone behind the an.l:lta-jn'mt. The :lig]l:.t; of the foot are the same in number, and
have the same number of phalanges as those of the hand.

The ilivm, ischiom, and pubis have coalesced, and the ﬁ}'mpll}'ﬁiﬁ of the |u|h't:¢ and 1sehium
is obliterated. Two moderately long and broad marsupial bones are articulated to the brim
of the pelvis, and the pubis sends out two processes near its proximal end.  In all the chief
essentinl characters of the skeleton,—as the double occipital condyle, the convex condyles of
the lower jaw and their articulations with the squamosals, the number of cervieal vertebrae
fa{-\'mt}, thie flattened articular surfaces of the centrums of the vertebrae juil:ml ||1r the mter-
vertebral eushions, and the numbers of the phalanges of the digits of the fore and hind feet,
—the mammalian nature of the !'J.I'Jri'fﬁu.l'.i'i'grﬂn’irm iz manmifested : but the flattened eden-
tulous fore part of the jaws, the small, smooth and sutureless cranium, the persistence of the
articulations of the seeond cervieal ribs, the ﬁ1!|:|.' :Ii;\':‘:li:l]H:f] coracoids and epicoracoids with
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the large T-shaped episternum, the ossified hemapophyses separated by cartilages from the
plenrapophyses, the spur-like appendages of the tarsi, and the inferior spines developed from
the four anterior dorsals, are all singular instances of resemblance to the skeletons of the ovi-

parous Vertelbrates.
Preseuted by William Clift, Bsq., F.R.S5.

The skeleton of a male Oraithorkynchus paradorss, with the tegumentary
parts of the beak and of the digits. The relations of the clavicles to the epi-
sternum are well shown in this skeleton. Mus. South.

The skull of the Oraithorkynchus paradocus. It shows well the prenasal
ossicle, developed in the anterior part of the cartilaginous septum of the nose.
Presented by Siv Eeerard Howe, Bart, V.P R.S.

. The skull of the Ornithorkynchus paradocws. A portion of the right side of

this cranium has been removed, to exhibit the cavity and the partial ossifica-
tion of the falx, which 1s natural m this species.
Presented by Siv Everard Home, Bari., VP R.S.

3. The skull of an Oruithorkyneins paradowns. A vertical section has been taken

transversely in front of the orbits, showing the large, complex and delicate
turbinal bones, and the wide canals for the transmission of the large trigemi-
nal nerves to the integuments of the beak.

Prepared from a specimen presented by Dr. Hobson.

Genus Eebdidue.

The skeleton of the Spiny Platypus (Eekidna flistriz).

The jaws in this species are slender and elongated, and wholly edentulous : the premaxil-
laries diverge from their base, curve inwards towards each other, and meet to circumseribe
the external nostrils.  The eraninm 15 smooth and devoid of ri:lgﬂ:s amd processes, but the
sutures continue longer than in the Orwithorfynches.  In this young but nearly full-grown
specimen the plenrapophyses are wanting in all the cervical vertebrae, not having become
anchylosed. There are 16 dorsal vertebrae, which resemble in their modifications those of
the Plafypus; 3 lumbar, 3 sacral, and 12 caudal vertebre. The scapule are vertical,
but broader than in the Plafypus: the coracoids are still disunited from them, and are com-
plete, articulating with the sternum and episternum ; they also support epicoracoids. The
distinetion of the clavicles from the anterior transverse bar of the episternum is here well
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shown, The humerns attains its maximum of breadth in this burrowing Monotreme : the
epiphyses at both proximal and distal ends are still distinet, and are subdivided, there being
an ossicle for each tuberosity at the proximal end. The base of the enormously developed
inner condyle is obliquely perforated : the olecranon is bifid, and less expanded than in the
Orwithorfynchus ; but both bones are stronger in the shaft, and the metacarpal and pha-
langeal bones are singularly short and thick, and support very long and strong burrowing
claws. The articulations remain between the three constituent bones of the o innominatum :
the marsupial bones are longer and more slender than in the Ornithorhynchus. The fibula
developes a process answering to the olecranon.  The short perforated spur-like ossicle, arti-
culated to the back of the tarsal joint, indicates the sex of the individual to which this skele-
ton has belonged. The innermost toe or hallux is very short ; the second is the longest toe ;
the other three toes gradually decrease in length, The calcaneum sends forwards a short
thick process like a sixth toe.

Mus. South.

1705. The skull, wanting the lower jaw, of the Eelidna Histrin.
LPresented by Ronald Gunn, Fsy.

1706. The skull of an Eekidua, partially disarticulated.
Presented by Prof. Owen, F.R.S.

1707. The anterior part of the cranium of an Eekidaa, bisected horizontally to show
the extent and complexity of the superior part of the turbinal capsules of the
organ of smell. Prepared from a specimen presented by Dr. Hobson.

1708. Portions of the skeleton of a young Likidna Histrie.

These comprise the mutilated trunk, and portions of three extremities. The neurapo-
physes of the atlas have not coalesced with each other, and there is no neural spine. The
transverse processes have a minute perforation for the vertebral artery. The odontoid is
distinet from the centrum of the axis, and articulates largely with the neural arch of the
atlas. The body of the axis is still disunited from its neural arch : it sends out a short par-
apophysis on each side, and the neural arch developes a deep compressed diapophysis: the
plenrapophysis, which articulates with both these processes, is compressed and deeper than
it 15 Iung: it contributes litile to the formation of the vertebral canal, in eonsequence of the
approximation of the ends of those upper and lower transverse processes. The harmonise
between the © head* of the pleurapophysis and the parapophysis, and between the * tubercle”
and the dinpuph}"g.ig, continue distinet in the rumnilling ecervieal vertebrm : and the mode
of formation of the wvertebral foramen, agrecably with the typical composition of the ver-
tebrae themselves, is instruetively demonstrated. The first *dorsal® vertebra is characterized,
as in the Ornithorhynchus, by the different form and proportions of its pleurapophyses,
which join by hamapophyses the sternum. Not any of the cervical vertebrae have zygapo-
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physes, save the atlas. The dorsal nerves directly perforate the neurapophyses of the second
and sueceeding dorsal vertebree.

The incomplete walls of the acetabula,—a character by which the Echidna resembles the
bird,—are well seen in the present disarticulated skeleton.

Presented by Dr. Hobson.

The following are parts of one and the same skeleton of the Echidna Hystrizr.
Presented by Ronald Gunn, Ly

1709. The atlas. 1710. The vertebra dentata.

1711. A chain of vertebra, including the last five cervical, the dorsal, lumbar, and
four of the caudal vertebre.

1712. The pelvis: it consists of four vertebrae, the three anterior of which have
coalesced and are anchylosed to the ilia; the transverse processes of the fourth
abut against the ilium, but anchylosis has not taken place.

1713. The marsupial bones.

1714. The coalesced right scapula and coracoid.

1715. The coalesced left seapula and coracoid.

1716. The coaleseed clavicles and episternum.

1717. The humeri. 1718. The ulnze.
1719. The radii. 1720. The femora.
1721. The left tibia. 1722. The fibulkze.

1723. The bones of the mght and left fore-foot, with the distal epiphyses of the
radius and ulna preserved with the left foot. The carpus consists of seven
bones, the seaphoid and lunar having coalesced.
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Order MARSUPIALIA.
Tribe Porrnaca.

Genus MWaeropus.

1724. The skeleton of a male of the Great Kangaroo (Macropus major).

The length from the end of the premaxillaries to the end of the tail, following the curves
of the spine, is 6 feet 2 inches : the length of the thorax is 13 inches. The length of the
anterior extremity, from the head of the humerus, is 18] inches: the length of the posterior
mtrmn'll:.', from the head of the femur, is 37 inches.  The inner :nn:l}'lc of the humerns 15
perforated.  The scaphoid and lunar bones are confluent in the wrist. The innermost toe of
the hind-foot, or hallux, is absent in this genus; the second and third toes are extremely
slender, inclosed as far as the ungual phalanx in a common fold of integument, and reduced
to the function of cleansing the fur. The offices of support and progression are performed
by the two outer toes, and principally by the fourth, which is enormously developed : these
toes are supported, as usual, by the os cuboides, which is correspondingly large, whilst the
naviculare and the cuneiform bones are proportionally reduced in size. The marsupial bones
are comparatively small. The transverse process of the last cervical vertebra, the true and
1.11|n|:|1:: nature of which is demonstrated in the skeletons of the Hicmntremn}.li, 1% P'lL'n,::{],, like
the rest, by the vertebral artery. 13 vertebrm are dorsal, 6 are lumbar, 2 are sacral, and
22 are eandal, the first fourteen of which have hemapophyses.

The teeth in place arve, H, P E, e H ; the last molar is still undeveloped in both jaws.

LPrepared from a specimen presented by Ronald Guan, Esy.,
of Launceston, Tasmanta.

1725. The skeleton of a female Kangaroo (Macroprs major).

The transverse processes of the seventh eervical vertebra are perforated: 13 vertebre are
dorsal, 6 are lumbar, 2 are sacral, and 20 are caudal : of these last, the third to the eighth
inclusive bear haxmapophyses, but some of those elements have been lost from the sueceeding
vertebroe, The marsupial bones are proportionally longer in this than in the male skeleton :
the patellee are unossified in both, and the fibula is immoveably united to the lower half of
the tilia.

The dentition is at the same stage as in the preceding male skeleton, but the last molars
are a little further advanced.

Mus. Brookes.

1726. The vertically bisected cranium of a Kangaroo (Macropus major).

The four grinders in each moiety consist of the second deciduous molar and the three
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anterior true molars : the crown of the fourth molar is visible in its formative alveolus, and
the premolar is exposed above the deciduous molar which it was about to displace. The con-
stituent bones are numbered according to the TapLe oF Synoxyms.

Purchased.

1727. The disarticulated bones of the head of a young Kangaroo (Maeropus major).

They are numbered on coloured labels answering to the TasLe or Synonyms.
The size of the jaws indicates that the animal had died at the period when the young Kan-
garoo has begun to quit the pouch, but still returns to it for occasional refuge.

» s =l b | ¥ u &
The teeth in use are, § {—;, m ;—; or one incisor and two molars on each side of both

upper and lower jaws. The incisors are i 1, or the first of the three in the upper jaw, and
the single long procumbent incisor in the lower jaw. The molars are the deciduous series,
and answer to the last two deciduous molars in the Hog and Dog; viz. d 3 and o 4. The
erown of the second incisor is visible in the premaxillary bone, and a foramen exposes the
germ of the third incisor. The erown of the first permanent true molar, and the germ of
that of the second, may be discerned in their formative alveoli.

Presented by Prof. Owen, F.R.S.

1728. The skull of a young Kangaroo (Macrapus major).

All the incisors are permanent : the outer ones above are nearly in place. The deciduous
molars, & 1 and o 2, are i sifu, together with the first true molar, s 1, in both jaws: the
germ of the premolar, which after the fall of the deciduous molars becomes the first of the
permanent series, is exposed in the cavity of reserve, on the left side of both upper and lower
jaws.

Presented by M. Mornay, 1809,

1729. The mutilated skull of a young Kangaroo (Maeropus major), exhibiting the
permanent premolar teeth in their formative alveoli or cavities of reserve.

The molar teeth in st are the two deciduous molars, o 1 and & 2, and the first true molar,
m 1, on each side of both jaws, The premolar, which becomes the first or foremost of the
permanent series, is still incomplete and in its cavity of reserve : this is laid open on the left
side of the upper and the right side of the under jaw. The elements of the oceipital bone
being still un-united, the superoccipital and interparietal have been removed, showing the
commencing development of the bony tentorium from the parietals. The nasal bones are
removed, showing the coalesced prefrontals. The left tympanic is also removed, in order to
show the continuation of the tympanic cavity into the air-cell of the zygoma, by the pneu-

matic foramen at the back part of that process. .
Hunterian.

1730. The skull of a Kangaroo (Macropus major), showing the next stage of den-
tition, which consists in the acquisition of an additional (the second true)
2T
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molar tooth (m 2), and the complete extrication of the crown of the third
upper incisor.

The dental formula is here, therefore, § ':%f. e E; of which the first and second are the

deciduous molars ; the third is the first true molar, m 1; and the fourth, the second true
molar, m 2: the teeth which are still concealed in the jaws are the premolar, p 4 (the germ
of which is exposed on the right side of the upper jaw), and the third and fourth true
maolars,

The sutures of the clements of the oceipital bone are still unobliterated : the left exocei-

pital, the left tympanic, and the right ramus of the mandible are wanting.
Hunterian.

1731. The skull of a female Kangaroo (Maeropus major).

The dental formula is, ¢ t;, e ;:; but it exhibits a more advanced stage than the pre-

ceding. The four molars on the left side of the upper jaw are all of the permanent series,
the first being the spurious molar or premolar, the others, the first, second and third true
molars. On the right side the second deciduous molar has not been shed, and the premolar
is exposed immediately above it.  In the lower jaw the deeiduous molars are shed on both
sides, and the grinders in place are the first, second and third true molars : the premolar had
not ent the gum on either side, but is most advanced in the right ramus. This is an in-
structive stage of dentition.

The sutures between the basioccipital and exoccipital are obliterated ; those between the
exoceipitals and superoccipital still remain.

Purchased.

1732, The skull of a male Kangaroo (Macropus major), showing a corresponding
stage of dentition to that of the foregoing specimen.

The crown of the second deciduous molar, o 4, still remains on the left side of the upper
jaw, and that of its successor, the premolar, p 4, is exposed immediately above it. Both have
been removed on the right side, showing the socket for the two long roots of the premolar.
The crown of the fourth true molar 15 still sunk in its alveolus. The rjghf, ramus of the
lower jaw is preserved, showing the premolar, p 4, and the first, second and third true molars
in place, and the summits of the crown of the fourth true molar exposed by artificial removal

of part of the alveolus.
Hunterian.

1733. The skull of a female Kangaroo (Macropus major).

The premolar, p 4, and the three anterior true molars, are in place on each side of both
jaws, and the fourth molar is rather more advanced than in the preceding specimen. The

elements of the oecipital bone have completely coalesced.
Hunlerian.
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The skull of a female Kangaroo ((Wacropus major).

The anterior half of the last molar, m 4, is extricated from its alveolus : the premolars are
still retained : a portion of the outer alveolar wall has been removed from the right ramus,
exposing the sockets of the anterior molars and the dental canal. From the menageric at

Exeter Change.
LPurchased.

The cranium of a female Kangaroo (Macropes major).

The last (fourth true) molar, #e 4, is in place, the premolars are shed and their sockets
obliterated. The calvarium has been removed, showing the termination of the earotid canals
in the back part of the sella tunica; and the common erescentic fissure at its fore part, which
answers to the foramina optica and foramina lacera anteriora.  The deep cerebellar fossee in
the petrosals are also worthy of notice. The entocarotid perforates the interspace between
the ali- and basi-sphenoid, grooving most deeply the former : it converges, inclining forwards
and upwm':ls, towards its fl.'”-l}“’_, and tl.‘l'll]illat.'l'.'sg .'.ﬂ:‘IIII.THlI'."d '|.r1'|.' a median bar of bone wiua.'l to
the diameter of the canal, from its fellow.

Presented by Prof. Owen, F.R.S.

The four following specimens, from the same Donor, show the progress of development of the molar
series in the left ramus of the lower jaw of the Macropus major, and are ﬁgurcd in the Article TeeTh,
* Cyclopedia of Anatomy,” vol. iv.

1736.

1737.

1738.

The two deciduous molars, d 1, 2, and the first true or permanent molar, w 1,
are in place, the crown of the second true molar is seen buried in its socket,
and the socket of the third true molar, with the germ of that tooth, is visible.
The premolar is artificially exposed in its closed alveolus below the interspace
between the two deciduous molars.

The molar teeth in use are four in number, the second true molar having risen
into place without the loss of any of the deciduous molars. Besides the ori-
fice of the alveolus of the third molar, a groove is now continued backwards
from its posterior part, which leads to a minute foramen opening into the small
cell containing the germ of the fourth molar. The deciduous teeth have been
pushed forward, as it were, by the rising of the second true molar into place,
but without a corresponding advance of the reserve-socket of the premolar,
2 4, the crown of which is now, therefore, directly beneath the second deci-
duous molar, d 4.

In this jaw the grinders in use are four in number, as in the preceding speci-
2t12
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men, but the first milk-molar has been shed, and the third true molar has
risen into place. The erown of the premolar has now risen into close contact
with that of the second deciduons molar, and has excited absorption of much

of its fangs.

1739. In this jaw the grinders in use are also four in number, but they consist of
the premolar, p 4, and the three anterior true molars, both milk-molars having
been shed. The crown of the fourth molar may be seen in its alveolus, which
15 here widely open above.

The lower jaw of the Macropus laniger in the Palmontological Series also shows four
grinding teeth in place, but these consist of the four true molars, the premolar having been
shed.

1740. The skeleton of Bennett's Kangaroo (Macropus Bennettii).

The inner condyle of the humerns is perforated. The patella is not ossified. The fibula
closely adheres to the lower half of the tibia. The seventh (last) cervical vertebra is pierced
by the vertebral artery : 13 vertebre are dorsal, 6 are lumbar, 2 are sacral, and 22 are can-
dal: all of the latter have hemapophyses, save the first. The neural arches of the lumbar
vertebrae have two small perforations near their anterior margin, or towards their upper part,
for the passage of vessels, not nerves. DBoth metapophyses and anapophyses are developed
from the posterior dorsal and lumbar vertebre, in addition to the ordinary transverse pro-
cesses or diapophyses. There are four grinders in use on each side of both jaws, which con-
sist of the two deciduous molars and the first and second true molars.

Presented by Jacob Bell, Esy., M.P.

1741. The skull of a rather younger individual of the Macropus Bennettii, in which
the second true molars, m 2, have scarcely come into place.
Presented by George Bennett, Esg., F LS.

1742, The skull of an older individual of the Macropus Bennettii.

There are five molar teeth in use on each side of both jaws, the third true molar having
come into place without either of the milk-molars having been shed : the germ of the pre-
molar is exposed above the second and part of the first milk-molar. The sutures between
the exoccipitals and superoccipital remain : those between the exoccipitals and basioceipital

are obliterated.
Hunterian.
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1743. The skull of a full-grown specimen of Macropus Benneftii, showing the full
series of permanent grinding teeth in use.

These consist of the premolar, p 4, and four true molars, m 1—4, the two deciduous teeth
having been shed, and the premolar and last molar having come into place : the acquisition
of the last molar in this and many other small species of Kangaroo is not accompanied by the

displacement of the premolar, as in the Macropus major.
HHunterian.

1744. The skull of a young Kangaroo (Macropus laniger), prepared to exhibit the
teeth.

The permanent premolars are relatively larger and more simple than in Macropus major :
the third superior incisors are smaller, and the first superior incisors larger. The palate is
entire. The two deciduous molars and the first true molar are in place : the permanent pre-
molar is exposed én sitw, on the left side of both the wpper and the lower jaw. The germ of
the last molar, p 4, is not developed. The teeth of the left side, with the exception of the pre-
melars, are removed and separately displayed : they are the three incisors, i 1, i 2, i 3, the
deciduous molars, o 1 and 2, and the first, s 1, second, m 2, and third, s 3, true molars in
the upper jaw : the teeth in the lower jaw correspond with those above, except that one large

procumbent incisor is opposed to the three upper incisors.
Hunterian.

1745. The mutilated skull of a small species of Kangaroo (Macropus Derbianus).

It corresponds in dimensions with the skull of the Macropus Houtmanni, but the third

incisor of the upper jaw bas its outer surface entire, and is notched ouly at its hinder border.

It exhibits the full dentition of maturity, viz. ¢ E, P E, m E

Mus. Brookes.

1746. The mutilated skull, wanting the lower jaw, of a Kangaroo (Macropus Parma).

It corresponds in size and in the small proportion of the middle incisor of the wpper jaw
with the speeies of Kangaroo called  Parma™ by Mr. Gould. It was referred in the former
edition of the ‘Osteological Catalogue’ (p. 77, No. 482), to the Aroe species ( Macropus Brunii),
but differs in the absence of canines and the smaller size of the premolars.

Hunterian.

1747. The skull of the Red-bellied Kangaroo (Macropus Billardierit).

Rudimental canine teeth exist in the upper maxillary bones. The molar series of :::
here consists of the two deciduous molars (d 3,  4), and of the first three true molars (m 1,

m 2, m 3) : the crown of the premolar is exposed on the right side.
Mus. Brookes.
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1748. The skull, wanting the lower jaw, of an older individual of the Red-bellied
Kangaroo (Macropus Billardierit).

] 535 " -
The molar series of ;= here consists of the premolar and four true molars. A rudimental

canine is still preserved on the left side of the upper jaw.

Mus. Brookes.

1749. The skull of a male Houtman’s Kangaroo (Maecropus Houlmanni, Gould).
Mus. Gould.

1750. The skull of a female of the same species (Macropus Houtmannt).

The adult dentition is shown in both : minute sockets of germs of canines may be seen in

the upper jaw of the male.
Mus. Gowld.

1751. The skull of a Long-tailed Hare-Kangaroo (Lagorchestes leporoides), from the
north of South Australia.

The dental formula is, ¢ E, EE, PE' i E::Sﬂ_ The eanines are mdimental : the
molars in the present individual consist of the two deciduous molars and three anterior true

molars. The premolar is exposed on the right side of the upper jaw.

Mus. Gouldd.

1752. A skull of the Hirsute Hare-Kangaroo (Lagorchestes hirsutus).

The deciduons molars are displaced, and the crown of the premolar exposed on the right
side of the upper jaw. The second deciduous molar is preserved on the left side of the upper
jaw, and both deciduous molars on cach side of the lower jaw.

Mus., Gould.

1753. The skull of a young individual of the same species of Hare-Kangaroo.

The deciduous molars and the three anterior true molars are in place. The germ of the
premolar is exposed on the right side of the upper jaw : there are germs of canines also in
the upper jaw.

Mas, Gould.

1754. The skull of the Broad-headed Hare-Kangaroo, Lagorchestes campestris (Bet-
fougia campesiris, Gould).

The affinities to the preceding more typical examples of the subgenus are shown by the
very rudimental canines, by the fewer and fainter grooves on the premolar, by the larger size
of its posterior inner tubercle, and by the smaller size of this tooth as compared with the
typical Hypsiprymni ; by the larger relative size of the true molars, and the stronger deve-
lopment of the transverse ridges connecting their outer and inoer tubercles; and above all
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by the shedding of the deciduous molars before the last true molars eome into place, as shown
in the present example, which by its size appears to have belonged to a female.

From South Australia. _
Preseated -‘.’Jy (rovernor Sir George Grey, C. 8.

. The skull of a somewhat older individual of the same species of Lagorchestes.

The permanent dentition is in place, and shows the rare variety of a supernumerary molar
tooth on each side of the upper jaw, mak'lllg the dentition, ¢ ii, ¢ I;::}, P |_:“ e :;::3'.5
A portion of the jaw is removed above the right upper premolar, exposing its long fangs, and
the absence of any germ of a successor.

Presented by Governor Sir George Grey, C.5.

The skull of a young individual of the same species of Lagorchestes.

The deciduous molars are still retained, with the first and second true molars.  The crown
of the premolar is exposed on the right side of the upper jaw.

Presented by Governor Sir George Grey, C.8.

The following detached bones are from the Macropus major.

1761.

1763,

1764.

1765.

1766.

1768.

1769.

. The atlas and dentata. 1758. The fifth and sixth cervical vertebre.
Two dorsal vertebreae. 1760. Five lumbar vertebra.
The ninth caudal vertebra. 1762. The left scapula.

The left radius, in longitudinal section.

The right carpus and metacarpus.

The pelvis, with the marsupial bones.

The left femur. 1767. The right femur, in longitudinal section.
The left tibia and fibula.

The right tibia and fibula, in longitudinal section, showing the distinction of
the two closely united bones.
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1772.

1773.

1777.

1778.

1779.
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The left os caleis. 1771. The left astragalus.

The left scaphoid.

The left tarsus, metatarsus, and phalanges. Hunterian.
. The inferior spongy bones of a Kangaroo (Maeropus). Hunferian.
. The carpal, metacarpal and phalangeal bones of a Kangaroo (Maeropus).

Hunlerian.

. The shaft of the right tibia and fibula of the Macropus laniger, in longitudinal

section ; showing the close apposition without confluence of the two bones at
their distal halves : also the dense walls and medullary cavity of the tibia, and
of the proximal part of the fibula. Presented by John Gould, Esq., F.R.S.

Genus fi”j}:&iﬂ?}rﬁ:ﬁm.
The skeleton of Hunter’s Potoroo, or Kangaroo-Rat (Mypsiprymnus Hunters).

The inner condyle of the humerus is perforated. The fabellw, or sesamoid ossicles behind
the outer condyle of the femur, are preserved. The large metatarsal of the fourth toe of the
left hind-foot is swollen and diseased at its extremity: the toe has been lost. The fibula
adheres in the lower two-thirds of its extent with the tibia, but the line of separation s ob-
vious: in the ffﬂu:}:rymnus YOS IS the fibula is {jllif_l': distinet from the tibia. There are
7 eervical vertebrae, and the transverse process of the sixth is first perforated by the verte-
bral artery : 13 vertebree are dorsal, 6 are lumbar, 2 sacral, and 24 caudal, of which last the
third to the nineteenth inclusive bear heemapaphyses.

The generic character is shown by the normal development of the upper canines, and by

the large and grooved premolars.
Hunterian.

The skull of Hunter's Potoroo (Hypsiprymnus Huntert).

It exhibits the final stage of acquisition of the permanent teeth, the last true molars and
all the premolars save one being in place. The right premolar, lower jaw, has not yet dis-
placed the two deciduous teeth, which it equals in extent ; and there are, therefore, six teeth
in the molar series on this side of the jaw: viz. d1, d2, m 1, m 2, m 3, m 4.

Presented by Dr. Hobson.
The skull of the same species of Potoroo, vertically and longitudinally bisected.
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All the permanent teeth are in place : the bones are numbered on coloured
labels corresponding with the Tasre or Synonyus,
Lreseated by Prof. Owen, F.R.S.
1780. The skull of a female of the Rat-tailed Potoroo (Hypsiprymnus murinus).
This specimen was taken from the skin originally described by Iunter, and figured in
White's * Journal of a Voyage to New South Wales," p. 286, as the “ Potoroo.”

Dental formula :— E’. e E:, P ::’:. nt :Z—:z.'il}, The molar teeth have been worn quite
flat and smooth.

This skull shows a longer and more tapering face, longer and narrower nasals, more slen-
der zygomata, and a more triangular oceiput than that of the Hypsiprysones Hunteri,

Hunterian.
1781. The skeleton of a male of the Rat-tailed Potoroo (Mypsiprymnus murinus).

The inner mull].'ll‘! of the humerus is prrfurnltr]. There are 7 cervieal, 12 dorsal, 7 lum-
bar, 2 sacral, and 23 caudal vertebrie. The sccond to the fifth caudal inclusive bear heem-
apophyses. The transverse process of the seventh cervical is perforated by the vertebral
artery, The fabelle are preserved. The patellee are not ossified. The tibia and fibula
are distinet.

Mus. Gowld.

1782. A partially disarticulated skeleton of a male Rat-tailed Potoroo (Hypsiprym-
RUE WHTIE).

The dental formula is, i 2=, ¢ E;, p:—::, mE:ﬂi}. There are 7 cervieal, 13 dorsal,

6 lumbar, and 2 sacral vertebra : the caudal vertebra are not all preserved.

Presented by George Bennett, Esq., F.L.S.
1783. The skull of a male Hypsiprymnus murines, from Murray River, South

=

Australia. Preseated by Governor Sir G{"G.Tfi." E.i"r?jf, (a2
1784. The skull of a male Hypsiprymnies wmurinus. Mus. Gould.
1785. A vertically bisected skull of a male Hypsiprymnus mrinus. Mus. Gould,

1786. The skull of a female of the same species of Potoroo.

The canines are relatively smaller than in the male.

Purchased.
1787. The skull of a young female of the same species of Potoroo.

The last true molars are nearly in place, but the two deciduous molars are retained.
From Mount Bryan, S8outh Australia.

Presented by Governor Sir George Grey, OB,
2T
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3. The skull of a young male of the same species of Potoroo.

The last molars are in place on each side of the upper jaw, and the deciduous molars being
still retained, the series of grinders includes six teeth : the progress of dentition is more tardy
in the lower jaw.

Presented by Governor Sir George Grey, OB,

The skull of a young male of the same species of Potoroo.

The last true molars are completely in place, and the deciduous molars are retaived : so

that the dental formula seems to be, ?:T—, [ E, jil IL':—IL', it ;5:: 34.  The crowns of the per-

manent premolars of the right side are exposed in both upper and lower jaws. The skull is
mutilated behind.
Presented by George Bennetl, Esg., F.L.S.

The skull of a younger individual of the same species of Potoroo.

The dentition consists of the permanent incisors and canines, the deciduons molars, and
the first permanent true molar : it corresponds with that of the young Kangaroo (No. 1728),
but differs in the complete acquisition of the third or outer incisors of the upper jaw, as well
a8 of the eanines.

Preseated by George Bennett, Esq., F.L.S.

The ossa innominata, with one of the marsupial bones, of a young Hypsi-

PrRRTES WYOSUTUS,

It shows a small additional ossicle contributing to the acetabulum, and excluding the pubis
from any share therein,

Preseated by Prof. Owen, F.R.S.

Tribe Ruizornaca.
Genus Plascolomys.

The skeleton of the Wombat (Phascoloniys Foubatus).

The seventh (last) cervical vertebra is perforated by the vertebral artery : 15 vertebrae bear
ribg, the first six of which articulate directly with the sternum, and the remaining nine inter-
mediately. The twenty-third vertebra from the skull bears a short flattened and horizon-
tally expanded plenrapophysis, which is suturally artienlated to it ; inclusive of this there
are 4 lumbar vertebroe @ 4 vertebree have parlia"j' coaleseed 1nto a sacrom, but two HII]J.' of
these abut against the ilia. There are 10 caudal vertebree, none of which have hwemapo-
physes. The haemapophysial part of the atlas is not ossified, and the wide interspace of the
neu:aimph_'l.'.lius below 15 filled hJ.' ligamentons substance, upon which the troe }.H:ld}' of the
atlag, here forming a strong odontoid process, rests.  The metapophysis rises suddenly from
the outside of the prozygapophysis of the twelfth dorsal, increases in length to the second
lumbar, diminishes by degrees to the second sacral, and is rudimental in the following sacral
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and eaudal vertebrse. A rudiment of the anapophysis is first dizcernible on the eleventh
dorsal : the process gradually increases to the last dorsal, diminishes in the lombar, and dis-
appears in the last of that series. The sutures between the short straight pleurapophysis
and diapophysis of the first lumbar vertebra still in a great degree remain ; the anchylosis is
only partial, and the proportion of the autogenous and exogenous elements of the se-called
“transverse proeess ' are plainly demonstrated. The diapophysis, moreover, is not suppressed
on the last dorsal vertebra, as in some of the Quadrumana, Carnivora and Rodentia.  The
serial ]Lmnnlugy of the transverse processes of the lnmbar vertebrse is here, therefore, mani-
fested in the most unequivoeal way ; both metapophyses and anapophyses eoexist with diape-
physes in the last four dorsal and the first three lumbar vertebrae. So that, whether the
mctﬂpoph_\'sis or the mmlmp'h:.r:iis be the rart called © tuberele® ii:r sOIMLE ."Lnlhn:limlnlni:ils,
neither of them are, in the lumbar vertebree, the process named * transverse” in the thoracie
vertebrae : that process, to which the name * diapophysis ' is restricted in the present Cata-
logue, is continued distinetly into the lumbar region, and is there lengthened out by a super-
added ‘ pleurapophysis,” which is ossified from a distinct centre in the Wombat.

Presented by Sir Everard Home, Bart., V.P.R.S.
1793, The skull of the Wombat (Phascolonys Foubatus).

It is remarkable for its breadth, the flatness of the upper surface, the strength of the arched
zygomata, and the extraordinary expansion of the inflected angle of the lower jaw.

Presented by Siv Bverard Home, Bart, V.P. R.S.

1794. The mutilated skull of a Wombat (Phascolomys Fowdbatus), prepared to ex-
hibit the teeth.

The formula of these is, i E Pi=pm E——"ﬂ-l. All the teeth are long, deeply im-
planted, curved in segments of a circle, and with an undivided and uncontracted base. The
lower incisors are the least curved. The premolars present no trace of that compressed
structure which characterizes them in the Koala and Kangaroos, but have a wide oval trans-
verse section ; those of the upper jaw being traversed on the inner side with a slight longitu-
dinal groove. The true molars are double the size of the premolars: the superior ones are
also traversed by an internal longitudinal groove, but this is so deep and wide that it divides
the whole tooth imto two Fﬁsllm[_ic portions, with one of the angles dirceted inwards. The
inferior molars are in like manner divided into two trihedral portions, but the intervening
groove is here external, and one of the facets of each prism is turned inwards.

Presented by Sir Everard Home, Bart., V.P.R.S.

1795. The skull of a Wombat (Phascolomys Vombatus), longitudinally and vertically
bisected.

Part of the sutures between the superoceipital and exoccipitals remain.  The carofids per-
forate the basisphenoid. The bones are numbered on coloured labels aceording to the Tabre
OF SYNONYMS,

202
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1796. The mutilated skull, wanting the lower jaw, of a Wombat (Phascolomys Fom-
hertus).

Although the mature dentition and full size are acquired, the sutures of the occipital ele-
ments remain. The right exoceipital has been removed, and the tympanic and mastoid
elements of the temporal of the same side have been detached from the equally distinet
pnt‘rns.al and SOUATIIS elements. The ]:ll:r;rgﬂirls have Likewise been removed.

Preseated by Prof. Owen, F.R.S.
1797. The detached teeth of the same Wombat.  Preseated by Prof. Owen, F R.S.

The following parts of the skeleton of a Wombat ( Phascolonys Fombatus) were

Preseated by H. Everett, Esq.
1798. The skull.

1799. The lower jaw.

The inflection of the angle, characteristic of the Marsupialia generally, is here carried to
excess.

1800. The neurapophyses of the atlas.

They are wide apart below, in consequence of the absence of the usual hypapophysis or
wedgd,.hbuuc of this vertebra,

1801. The odontoid vertebra.

A fissure of the median portion separates the centrum of the atlas, now forming the odon-
toid process, from the true centrum of the second cervieal.

15802. The third cervieal vertebra. 1503. The fourth cervical vertebra.

1804, The fifth cervical vertebra. 1505. The sixth cervical vertebra.

15806. The seventh cervical vertebra.

The upper transverse process is long and strong ; the lower one is a small projection only,
between which and the former the passage of the vertebral artery is indicated by a notch.

1807. The dorsal vertebra.
They are numbered consecutively from 1 to 15,



333
1808. The ribs of the right side.

They are numbered consecutively from 1 to 135.

15309. The ribs of the left side.

They are numbered consecutively from 1 to 15.

1810. The first lumbar vertebra.

The sutures of the pleurapophysial parts of the transverse processes are not wholly
obliterated.

1811. The second lumbar vertebra. 1812. The third lumbar vertebra.

1813. The fourth lumbar vertebra.

1814. The five next succeeding vertebrae of the same Wombat.

Their transverse processes have coaleseed, and their centrums are united to form a saerum,

The abutment of the ilia is formed by the transverse processes of the two anterior of these
coalesced vertebra.

1815. The first caudal vertebra. 1816. The second caudal vertebra.
1817. The last five caudal vertebre. 1818. The right scapula.

1819. The left scapula. 1820. The right clavicle.

1821. The left clavicle. 1822. The right humerus.

1823. The left humerus. 1824. The right radius.

1825. The right ulna. 1826. The left radius.

1827. The left ulna. - 1828, The right carpal bones.
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1829. The right os innominatum, with its marsupial bone artificially attached, in
order to show the glenoid cavity at its base articulated to the condyle on the

o0s pubis.
15830, The left os innominatum. 1831. The left marsupial bone.
1832. The right femur. 1833. The left femur.
1834, The right tibia. 1835. The right fibula.
1836. The left tibia. 1837. The left fibula.

1838. The right tarsal and metatarsal bones.
1839, The left tarsal and metatarsal bones. 1540. Phalangeal bones.

1841, The skull of a Wombat (Phascolomys platyrkinus).

It differs from the Phascolomys Fombatus in its superior size, in the greater relative breadth
of the nasal bones, and in the larger and deeper excavation above the tympanic bone, The
lower jaw and the molar teeth are wanting.

From Australia.

Presented by Dr. Hobson.

1842, The skull of the same species of Wombat (Phascolomys plalyrhinus).
The teeth are remarkable for the unequal manner in which they have been worn.

Presented by Dr. Hobson.
1843. The skull of a Wombat (Phascolomys latifrons).

This is a well-marked species, characterized by the great development of the postorbital
angles ; the great and sudden expansion of the anterior half of the frontal bones ; the supe-
rior breadth of the strip of the maxillary bone ascending in front of the malar and lacrymal
bones to join the nasal bones ; and the enormous depth of the supratympanic fossa,

From South Australia.

Presented by Governor Sir George Grey, C.B.
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Tribe Carrornica.

Genus Phaseolaretos.

1844. The skull of the Koala (Phascolarctos fuscus).

It is remarkable for the unusual length of the exoccipital processes, the short mastoids
abutting against the outer side of their base. The sphenoidal bullee are excessively deve-
loped. A bristle is passed through the left canalis caroficus, in the side of the basispheneid,
and part of the ealvarium is removed, showing the entry of the canal into the shallow sella
turcica. The petrosal is impressed by a deep cerebellar pit.  The base of the zygomatie pro-
cess 18 inflated by an air-eell communicating with the tympanum, and is perforated by a
venous canal. The zygomatie arches are Imlg and gtrong : the ptl‘:r_',.'guid!i are distinet ideep
plates. The lacrymal foramen is extraorbital. The angle of the jaw is bent upwards and
very slightly inwards.

Dental formula :—i -;‘_T?- i H. P E, T :_;:=3ﬂ. The true molars are larger in propor-
tion than in the Phalangers ; each is beset with four three-sided pyramids, the cusps of which
wear down in age, the outer zeries in the upper teeth being the first to give way ; those of
the lower jaw are narrower than those of the upper. The spurions molars are compressed,
and terminate in a cutting edge ; in those of the upper jaw there is a small parallel ridge along
the inner side of the base. The canines slightly exceed in size the posterior incisors; they
terminate in an oblique cotting edge rather than a point ; their fang is closed at the extre-
mity ; they are situated, as in the Phalangers, close to the intermaxillary suture.  The late-
ral incisors of the upper jaw are small and obtuse; the two anterior or middle ineisors are
twice as long, broad and thick as the posterior incisors; they are conical, slightly eurved,
subcompressed, bevelled off obliquely to an anterior cutting edge, but differing essentially from
the dentes sealprarii of the Rodentia, in being closed at the extremity of the fang. The two
incisors of the lower Jaw resemble thoze of the upper, but are larger and more compressed :
they are also formed by a temporary pulp, and its absorption is accompanied by a closure of
the aperture of the pulp-cavity, as in the upper incisors. The Koala, therefore, in regard to
the number, kind, and conformation of its teeth, closely resembles the Phalangers, with which
it also ngrees in its lﬂ!]g coreum and the gt,-nera] conformation of its [Hgl::itiv:: organs.

Presented by Sir Everard Howe, Bart., V. P.R.S.
1845. The skull of a young Koala (Phascolarcios fiscus).

In this Marsupial the permanent premolar comes into place before either the third or the
fourth true molars have cut the gum: the canines are just appearing. The tympanic bone

is removed from the right side.
Presented by Str Everard Home, Bart., V.P RS,

1846. The disarticulated bones of the head of a young Koala (Phascolarclos firscus).

The state of the dentition correspgnds with that of the preceding specimen.  The bones
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are numbered on coloured labels according to the TanLe or Syvonvms. The posterior
angles of the basisphenoid are produced backwards, and the carotid enters between this angle
and the alisphenoid bulla, and pierces the basisphenoid obliquely : the internal apertures are
separated by a space equal to both their diameters, and open on the posterior third of the
basisphenoid, which rises anterior to them to form the chiasmal platform.

Presented by Sir Everard Home, Bart., V.P.R.S.

1847. The atlas, axis, and third cervical vertebra of a Koala (Phascolarctos fuscus).

The body of the atlas is anchylosed, as the odontoid process, to the axis; the hypapo-
physis is not ossified ; part of its dried lizamentous remains are preserved.  Ossification has
extended from the neurapophyses into the under part of the capsule of the primitive noto-
chord, and this part of the atlas developes a low tubercle on each side, representing the par-
apophysis., The diapophysis is short, broad, depressed, with a constricted base. The ver-
tebral artery has notched both the hind and the fore part of this base, in winding round to
perforate the neural arch above the anterior articular cavity. The parapophysis and diapo-
physis of the two suceeeding vertebrae being united by a coalesced rudimental rib, present the
usual perforated character.

Presented by Sir Fverard Howe, Bart., V.P.R.S.

1848, The left humerus of the Koala (Phascolarctos fuscus).

The deltoid ridge extends along its proximal half. The long and broad supinator ridge
terminates above in an uneiform process ; the inner condyle is widely perforated : the oleeranal
depression is very feebly marked.

Presented by Sir Kverard Howe, Bart., V.P.R.S.

Genus Pelauris.

1849. The skeleton of the Long-tailed Petaurist (Pefaurus macronrus).

The inner condyle of the humerus is perforated. The ribs are thicker and broader than
usual. The 7 cervical vertebrae have their transverse processes all perforated on the left side,
but on the right the last is only notched : 12 vertebree are dorsal, 7 are lumbar, 3 are sacral,
and 26 are caudal : of these only the fifth, sixth and seventh have small rudiments of haem-

apophyses.
Mus. Brookes.

1850. The skeleton of the Sciurine Petaurist, or Flying Opossum ( Petairus sciuraus).

The inner condyle of the humerus is not perforated. The marsupial bones are wanting in
this skeleton. There are 7 cervical vertebree, and the transverse process of the sixth is first
pierced by the vertebral artery. The dorsal vertebree are 12 in number, the lumbar 7, the
sacral 2, the candal 19 : in these the hemapophyses, if present, have not been preserved.

The species of the genus Pefaurus are limited to Australia, and closely rescmble, or are
identical with, the true Phalangers in their dental characters and the structure of the feet,
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They, however, present an external character so easily recognizable, and influencing so mate-
rially the locomotive facultics, as to claim for it more consideration than the modifications of
the digits or premolars. A fold of the skin is extended on each side of the body between
the fore and hind legz, which, when outstretehed, forms a lateral winE or parachute, but
which, when the legs are in the position for ordinary support or progression, is drawn close
to the side of the animal by the elasticity of the subcutaneous eellular membrane, and there
forms a mere tegumentary ridge. These delicate and beantiful Marsupials have been sepa-
rated generically from the l"ll:l.la.ngtm under the name of Pefaarus tlm_-,r further differ from
the Phnla.ngi:ns i w:l.lll.iug the pn:hm:siic character of the tail, which, in some Petanrists, has
a general clothing of long and soft hairs, whilst in others the hairs are arranged in two
lateral series.

There is as little constancy in the exact formula of the dentition in the Petanrists, as among
the Phalangers. The largest species of Petaurist (Pef. faguanoides), for example, is almost
identical in this respect with the Phalangista® Cookii, which M. Fr. Cuvier has therefore
classed with the Petawri. Those tecth of Pef. faguaneides which are sufficiently developed,
and so equal in length, as to exercise the function of grinders,—or, in other words, the fune-
tional series of molars,—consist of six teeth on each side of the upper jaw, and five teeth on
each side of the lower jaw. The four posterior molars in each row are true, and bear four
pyramidal eusps, excepting the last tooth in the upper jaw, which, as in PA. Coalii, has only
three cusps. In the uplmrjnw the space between the functional false molars and the incisors
is occupied by two simple rudimentary teeth, the anterior representing the canine ; but being
relatively smaller than in Pk, Cookii, the crowns of the two anterior incisors are relatively
larger. In the lower jaw the sloping alveolar surface between the functional molars and large
procumbent incisors is oecupied by two rudimentary minute tecth.

LPurchased.
Genus Pﬁafrmgi.#a.

1851. The skeleton of the Vulpine Phalanger (Phalangista vulpine).

The spinous processes of the third to the sixth eervieals inelusive are almost obsolete., The
inner condyle of the humerus is perforated. The patella has not been ossified. The second
and third toes are i;':tn:nu'l:,' 51{':“:]1_'1. and n the recent amimal are mnelosed in & common
sheath of integument as far as the claws,—a strueture which has suggested the name of the
genus. The transverse processes of the 7 cervicals are perforated: 13 vertebraz are dorsal,
G lumbar, and 2 sacral: 22 candal vertebrse are preserved, and of these the second to the

cighteenth inclusive bear hemapophyses. _
Mus. Brookes.

1852. The skull of the Vulpine Phalanger (Phalangista velpina).

A small detached |1r|:'mu|nr 15 pmerﬂ:ﬂ on the ri.ght. sule of the upper j:m', and there are
two rudimental eanines in the lower jaw : in other respects the dental formula is the same as
in the Koala and Hypsiprymnus.

Presented by Henry Cline, Esq.
2x
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1853. The skull of a Vulpine Phalanger (Phalangista vulpina).

There is a small detached premolar on each side of the upper jaw, implanted by a partially
divided base.
Presented by I, Evereft, Esq.

1854. The skull of a Vulpine Phalanger ( Phalangista viulpina).

This formed part of the original Hunterian Colleetion, and the name * Wha-tapoa-roo ™'
was attached to it, indicating it to have been of the same species as the Phalangista eulpina,
originally deseribed by Hunter under the above native name in White's ¢ Journal of a Voyage
to New South Wales,"” 4dto, p. 278, 1790,

Hunlerian.

1855, The skull of a Vulpine Phalanger (Phalangista vulpina).

Its dentition agrees with that of the preceding specimen, but it has belonged to an older
individual. The eranivm is bisected vertically and transversely, through the cellular bases of
the zygomata and the tympanic cavities, exposing the otosteals. The falx extends from the
roof to the floor of the prosencephalic chamber of the cranium, but has two perforations. The
tentorium is exposed in the hinder moicty of the cranium.

Presented 155; Dy, Hobson.

1856. The vertically and longitudinally bisected skull of a Vulpine Phalanger (Pha-
langista velpinag).

The numbers indicate the names of the bones according to the TapLe oF Syxoxyums.
The detached pn*l:nn'lar 18 “‘H.'I1Lil!g on the rigllt side. The carotud |:mrl'1:|mhr.-i the hander end
of the junction between the basi- and ali-sphenoid, and terminates above the hinder third of
the basisphenoid.

Presented by Dy. Hobson.

1857. The skull, wanting the lower jaw, of a Phalanger (Phalangista vulpina).

The occipital segment of the eranium is detached, together with the petrosal, mastoid, and
tympanic bones of the right side : and the cellular structure of the expanded base of the squa-
mozal 15 shown.

Presented by Heary Ererett, Esqg.

1858, The last lumbar vertebra, the sacrum, and the first three candal vertebrse,

with the ossa innominata and marsupial bones, of a Vulpine Phalanger (Pla-
langista vulping).

The specimen is marked * Wha-tapoa-roo.” The rudimental hwmapophyses are shown

between the second and third caudal vertebrae, A
Hunterian.
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1859. The pelvic bones, with two caudal vertebra, of a Vulpine Phalanger (Pha-

1560

15861.

1862.

1563.

1864.

1565.

1566.

langista vulping). Presented by Henry Cline, Esg.

The skull of a small variety or female of the Vulpine Phalanger (Phalangista
vilping). 5

The small detached premolar is present on both sides of the upper jaw.

From the Murray River, South Australia,
Presented by Dr. Hobson.

The skull of the same variety of Vulpine Phalanger (Plalangista vulpina).
Presented by Dr. Hobson.

The skull of the Short-cared Phalanger (Phalangista canina).

From the Serub-districts, New South Wales.

Mus. Gould.

The skeleton of Cook’s Phalanger ( Phalangista Cookii).

The spines of the last five cervical vertebree are obsolete. The inner condyle is perfo-
rated. The fibula iz much expanded at its proximal end, and supports a sesamoid bone.
The transverse process of the sixth cervieal is pierced first by the vertebral artery: 7 ver-
tehre are cervical, 13 are dorsal, 6 lumbar, 2 sacral, and 25 candal : the fourth to the seventh
of these last have hiemapophyses.

Presented by 1. Fveretl, Esg.

The skull of Cook’s Phalanger (Phalangista Cookit).

The dental formula is: i 7=, ¢=, p =, m ;—=40. In the upper jaw p 4 and p 3 are

close together, and form part of the same continuons series with the true maars: p 2 is
detached, and iz very minute. In the lower jaw p 4 is the only fully developed premolar :
there are the sockets of two rudimental premolars, besides that of the minute canine, on the
right side.

Presented by I, Everett, Esq.
The skull of Cook’s Phalanger (Plalangista Coolii).

The dentition of the upper jaw agrees with that of the preceding specimen : there is only
one minute premolar between the p 4 and the minute canine.

Preseated by Ronald Ginn, Esg.
The skull of Cook’s Phalanger (Phalangista Cookii), in vertical longitudinal
section. -

In this species of Phalanger there are, both in the upper and lower jaws, four true molars

2x2
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on each side, each beset with four three-sided pyramidal sharp-peointed cnsps: thus these
essential and most constant teeth correspond in number with those of the Opossum ; but in
the upper jm.'; llu':r differ in the absenee of the internal cusp, which gives a tr]allgutnr figure
to the grinding surface of the molars in the Opossum, and the anterior single cusp is wanting
i the true molars of the lower jaw. Anterior to the upper grinders in this Phalanger there
are two premolars of similar shape and proportions to those in the Opossum ; then a third
premolar, too small to be of muech functional importance, separated also, like the correspond-
ing anterior premolar in the Opossum, by a short interval from those behind.

The eanine tooth but slightly exceeds in size the above 'Em.'mular, and consequently here
oceurs the fivst great difference between the Phalangers and Opossums ; it is, however, but a
difference in degree of development, and in the Ursine and other Phalangers, as well as in
the Petaurists, the corresponding tooth presents more of the proportions and form of a true
eanine,

The incisors, which are most variable in number in the Carnivorous section of the order,
are here three instead of five on each side of the upper jaw ; but their size, especially that of
the first, compensates for their fewness. The lower jaw has but two large procumbent in-
eisors, as in all the vegetable-eating Marsupials.

In the lower jaw there is the same number of molars and functional premolars as in the
Opossums ; the two very minute and functionless molars, which form part of the same con-
tinuous series, represent the small premolars of the upper jaw ; and anterior to these there is
one very small canine and one very large and procumbent incisor on each side.

The interspace between the functionally developed incisors and molars in both jaws always
contains in the Phalangers teeth of small size and little functional importance, and variable
not only in their proportions but their number.

The constant teeth in the Phalangers are the = true molars, and the = incisors.

The camines are constant o rr-gar:l to their presence, but variable in size ; th(v}r are a,lwn:.'s
very small in the lower jaw.

With respect to the functional lemﬂars H, these are nfwa}'a in contact with the molars,
and their erowns reach to the same grimling level ; sometimes a second pmmular 15 .l_:imifarl}'
developed in the upper jaw, as in the P#. Cookdi, and as in the great flying Phalangers (Pet.
Taguanoides), but it is commonly absent, or replaced by a very minute tooth, shaped like a
ennine ; so that in the upper jz‘L'll.', between the p-usreriqr or functional premular amd the n-
cisors, we may find three teeth, of which the posterior is the largest, as in P4 Coolkid, or the
smallest, as i Ph. capifrons 3 or there may (1T onl}' two teeth, as in PR, wrsing and Pk, vui-
pina, and the species, whatever that may be, which M. Fr. Cuvier has selected as the type
of the dentition of the Zenns.

In the lower jaw similar varietics oceur in these small and unimportant teeth ; e g. there
may be between the procumbent incisors and the posterior premolar, either three teeth, as in
Pi. Cookii and Ph. cavifrons, or two, as in Ph. wrsing, Ph. macwlata, and P, chrysorrhoos ;
or, finally, one, as in Ph. owlping aud Pk, fuliginose. The most important modification is
presented by the little PA. gliriformis of Bell, which has only three true molars on each side
of cach jaw. As these modifieations of the tecth are unaccompanied by any change of
general structure or of habit, whilst those teeth which most influenee the diet are constant,
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it 15 obvious that these differences of dentition are lmi.mpnrtnnt, and afford nnju,st gmunds for
subgenerie distinetions.

The Phalangers, being provided with hinder hands and prehensile tails, are strictly arboreal
animals, and have a close external resemblance to the Opossums, by which name they are
generally known in Australian and the islands of the Indian Archipelago, where alone they
have hitherto been found. They differ from the Opossums chiefly in their dentition; and
in aceordance with thiz difference their diet is more decidedly of a vegetable kind. The
Australian Phalangers feed chiefly on the tender buds and the leaves of Encalypti ; but accord-
ing to Temminek, the Indian Phalangers are omnivorous, and combine insects with fruits and
leaves,

Preseated .‘.’i‘f,.r Rowald Guun, Esy.

Tribe ExToMOPHAGA.

Genus Didelphis.

1567. The skeleton of the Virginian Opossum (Didelphis Virginiana).

The median crest of the eranium is developed from the frontal, parietal and superoceipital
bones, and 15 of unuznal Iu':iglll'“' the transverse sllprrum:ipitul crest is also 5tmng]}' dct‘uln}pﬂl,
The second to the fifth cervical vertebrae are remarkable for the large size of their spinous
processes, which form a thick four-sided mass of bone. The inner condyle of the humerus
15 perforated. The marsupial bones are strongly developed : an ossified patella is preserved
in the right leg. The transverse processes of six cervieals are perforated ; those of the seventh
are notched. 13 vertebrae are dorsal, 6 lumbar, 1 sacral, and 17 caudal, of which last the

third to the eleventh inelusive bear heemapoplivses,
Mus. Brookes.

1865, The skull of a Virginian Opossum (Didelphis Firginiana), prepared to exhibit
the teeth.

The dental formula of the genus Didefphis is : ii—'_—'%, -:E:, P E, m:;_:=.r|[l. The
Opossums resemble, in their dentition, the Bandicoots more than the Dasyures; but they
closely resemble the latter in the tuberculouns strecture of the molars. The two middle
mcisors of the upper jaw are more produced than the others, from which they are also
separated by a short interspace. The canines are well developed ; the upper being always
stronger than the lower. The false molars are simply conieal, but are more compressed than
in the carnivorous Marsupials. The posterior false molar is the largest in the upper jaw :
the middle one is the largest in the lower jaw : the anterior one is the smallest in both jaws.
The true molars are beset with sharp eusps, which wear down into tubercles as the animal
advances in age. The erowns of the upper molars present a triangular horizontal section :
the base of the triangle is turned forward in the posterior molar; and obliquely inwards and

outwards in the rest. In the lower jaw the true molars are narrower and of more equal size
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than in the upper jaw : there are five tubercles on each, four placed in two transverse pairs,
the anterior being the highest, and a fifth forming the anterior and internal angle of the
tooth : the anterior and external angle seems as if it were vertically eut off.

The smaller species of Iidelphis, which are the most numerous, fulfil in South America
the office of the insectivorous Shrews of the old continent. Their external resemblance is so
close, that some have been deseribed as specics of Sorexr, but no true representative of this
placental genus has hitherto been discovered in South America. The larger Opossums
resemble in their habits, as in their dentition, the earnivorous I]I:I:ij"l.‘l.l‘l.."ﬁ, and prey upon the
smaller quadrapeds and birds ; but they have a more omnivorous diet, feeding on reptiles and
insects, and even fruit.  One large species (1. canerivora) prowls about the sea-shore, and
lives, as its name implics, on crabs and other erustaceous animals. Another species, the

Yapock, frequents the fresh waters, and preys almost exclusively on fish.
Hunlerian.

1869, The skull of a Virginian Opossum (Didelphis Virginiana). HHunterian.

1570, The separated bones of the head of a young Opossum (Didelphis Firginiana).

The carotid enters between the basi- and ali-sphenocid, in advance of the hinder end of the
latter bone, and opens above at the hinder fourth of the basisphenoid, separated from its
fellow by an mterval of twice the diameter of the canal, at the sides of the depressed sella

tureiea.
Hunterian.

1871. The axis vertebra of the Virginian Opossum (Didelphis Firginiana).

It is chiefly remarkable for the thickness as well as height, and antero-posterior extent of

the spine, and for the hypapophysial ridge of the centrum.
Hunterian.

1372. The third eervical vertebra of the same Opossum.

The hypapophysial ridge is here also developed, but the vertebra i3 chiefly remarkable for

the thick fonr-sided eolumn of bone formed h'\r the neural espim;'.
Hunterian.

Genus Perameles.

1873. The skeleton of the Perameles or Bandicoot Opessum (Perameles nasula).

The anterior dorsal and the lumbar vertebrae are remarkable for the length and slenderness
of their spinous processes, which incline towards each other. The marsupial bones are long
and slender. The inner condyle of the humerus is perforated. The first and fifth digits of
the hand are almost ohsolete ; the fourth is short and weak ; the second and third are of
equal length; the third is the strongest. The ungual phalanges are cleft in the foot : the
fourth toe is the Imlgt:ﬁl and strongest. The l.mgulﬂ phalanx of this and of the fifth toe are
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cleft. The second and third toes are cmlmmrzi}r short and slender, redueced to the funetion of

cleansing the fur. The innermost toe is still shorter, has but one phalanx, and no claw.

The transverse processes of six of the seven cervicals are perforated. 13 vertebrme are dorsal,

6 Tnmbar, 2 sacral, and 16 eaudal, of which last the seeond to the tenth inclusive bear hiem-
1—1

apophyses. The dental formula is : ¢ 5 e P E it E:-IE.
Presented by Di. Hobson.

1874. The skull of a Bandicoot (Perameles obesula).
Presented by Gov, Sir Geo. Grey, C.55.

15875. The skull of a Bandicoot (Perameles obesela?), from Port Philip.
Presented .I,'rrjr D, Hlobson.

1876. The skull of the Large-banded Bandicoot (Peraueles fasciata).  Mus. Gould.

1877. The skull of the Saddle-backed Bandicoot (Perameles myosurus).
Mus. Gould.

15875. The skull of the Striped Bandicoot (Perameles striata).
Preseated by Dr. Hobson.

1579. The mutilated skull of a Bandicoot (Perameles).
Presented by H. Everett, Esyg.

15580, The ]mrtinll_',r disarticulated skeleton of the Rabbit-eared Perameles { Peraieeles
Lagolis). '

I the skull may be observed the large bulla ossea formed by the alisphenoid, and behind
this the smaller bulla formed by the petrosal. The bony roof of the mouth is perforated hy
a wide oval space extending from the second promolars to the penultimate molars, exposing
to view the vomer and the convolutions of the inferior spongy bones in the nasal cavity. De-
hind this space there are six small perforations, two in a transverse line midway between the
great vacancy and the posterior margin of the bony palate, and four in a transverse line close
to that margin. There are 7 cervical, 13 dorsal, 6 lumbar, and 2 sacral vertebrae : 17 caudal
vertehrse are preserved, beneath a few of which the hmmapophyses have been preserved.
The metapophyses begin to be developed on the ninth dorsal, and rapidly increase in the
auﬁmcr]ing ones = the tlinpul}h'_lr'slas remnrl{ah]:,‘ merease n lnngﬂn in the tenth, eleventh and
twelfth dorsals, suddenly diminish in the thirteenth, and reappear in the first lumbar with a
change of direction. Eight pairs of ribs join the sternum, which has six bones. The humerus
is perforated between the condyles and above the inner condyle.  There is no ossified patella.

The fibula is immoveably fixed to the lower half of the tibia.
Purchased.
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1851. The mutilated skull of the Perameles Lagotis, exhibiting the dentition.

The carotid enters the fissure between the back-part of the basi- and ali-sphenoid, and
pierces the upper half of the side of the hinder fourth of the basisphenoid obliquely inwards
and upwards, scarcely inclining forwards : the two inner orifices are divided by a slender bar
of bone,

Presented by the Zoological Sociely of London.

Genus Myrmecobius.

1882, The skeleton of the Banded Myrmecobius (Myrmecobins fasciatus).

This genus iz remarkable for the small size, the great number, and separate implantation

of the teeth ; the dental formula being :—i —, p E it ﬂ%‘;:.:-l, From this formula

1—1
it will be seen that the number of molars, eighteen in both jaws, exceeds that of any other
known existing Marsupial, and nearly approaches the peeuliar dental formula of the extinet
Thylacotherium, and that which charaeterizes some of the existing Armadillos.  The rezem-

blance to the genus Dasypis is further carried out in the small size of the molar teeth, their

separation from each other by slight interspaces, and their implantation in sockets, which are
not formed upon a well-developed alveclar ridge or process.  The molars, however, present a
distinct multicuspidate structure, and both the true and false ones possess two or more sepa-
rate fangs, as in other Marsupials. The inferior molars are directed obliquely inwards, and
the whole dental zeries describes a slight sigmoid curve.  The false molars present the usual
mmpm:i.ﬁcd trianglﬂar form with the apex slightl:,' recurved, and the base more or less
obseurely noteched before and behind. The eanines are very little longer than the false
molarz: the incisors are minute, slightly compressed and pointed ; they are separated from
each other and the canines by wide intervals.

The inner condyle of the humerus is perforated.  There is a sesamoid behind the outer
condyle of each femur.  The inner toe is reduced to a rudimental metacarpal.  The transverse
processes of the seventh as well as those of the other six cervieal vertebrwe are pierced by the
vertebral artery. 13 vertebree are dorsal, 6 lumbar, 3 sacral, and 22 caudal, the fourth to
the ninth of which last have haeemapophyses.

The Myrmecobians are insectivorons, and shelter themselves in the hollows of trees,
fn-{luﬂlling mosk, it 15 Hllitl, thoese situations where the Port-Jackson willow abounds. In the
structure and proportions of the hind feet they resemble the Dasyurine family ; in the slightly
developed canines, the smooth external surface of the skull, the breadth between the zygo-
mata, and the absence of the interparietal ridges, as well as in its general external form and
bushy tail, the present species offers an especial approximation to the genus Phascogale.

Mus. Gowld,
1853, The skull of the Myrmecobins fasciatus.

It has been longitudinally and vertically bisected. The numbers on the bones refer to
the TaBLE oF ByNoNyMs,

Mus. Gould.
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Tribe SARCOPHAGA.

Genus Phascogale.

1884. The skeleton of the Yellow-footed Phascogale (Phascogale flavipes).

The inner condyle of the humerus is perforated. Of the cervical vertebrme only the second,
gixth and seventh have neural 3]1'1"!:5. The transverse process of the sixth cervieal appears
to be first pierced by the wertcbral artery: 7 vertebree are cervical, 13 dorsal, 6 lumbar,
3 sacral, and 23 candal. Al of these last appear to have heemapophyses,

Dental formula:—i [, ¢ E P E, e E:-ﬂi_

In the present dental formula may be discerned a step in the transition from the Dasyures
to the Opossums, not only in the inereased number of 5i|1'|.1r]uu:| molars, but also in the r-lmpf'
and proportions of the incisors. In the upper jaw the two middle incisors are longer than
the riest, and 5r:|:|a]'at¢-[| from them h}' a hrief intl}n'nlj, l]uj.r are more eurved and Prnjc{‘.t maore
forward. ‘The three lateral incisors diminish in size to the outermost. The middle incisors
of the lower jaw also exceed the lateral ones in size, and project beyond them, but not in the
same degree; nor are they separated from them by an interval, as in the upper jaw. The
canines are relatively smaller than in the Dasyures. The spurious molars present a similar
form, but the third in the lower jaw is smaller and simpler than the two preceding ones. The

true molars resemble those of the Dasyures.

Mus. Gould.
1885. The mutilated skull of a Phascogale (Phascogale calura). Mus. Gould.

1886. The feet and tail of the same Phascogale. Mus. Gould.

Genus Dasyurus.

1887, The skeleton of the Long-tailed Dasyure ( Dasyurus macrowrus).

The inner condyle of the humerus is not perl'omtn:l. The head of the fibula supports a
large seswmoid (fabella). The transverse process of the sixth cervical is first pierced by the
vertebral artery : 7 vertebrme are cervical, 13 dorsal, 6 lumbar, 2 sacral, and 20 caudal : the
fourth to the twelfth inclusive of these last have heemapophyses.

The dental formula is: i‘;%;. [ E, P E, i E:-ﬂ, The eight incisors of the upper
jaw are of the same length and simple structure, and are arranged in a regular semicirele,
without any median interval. The six incisors of the lower jaw are similarly arranged, but
have thicker crowns than the upper ones. The eanines present the same or even a greater
relative development than in the Thylacine. The spurious molars have a pointed eom-
pressed triangular crown, with a rudimental tubercle at the anterior and posterior part of its

base. The grinding surface of the true molars in the upper jaw is triangular: the first pre-
2 Y
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sents four sharp cusps; the second and third, each five; the fourth, which is the smallest,
only three.  In the lower jaw the last molar is nearly of equal size with the penultimate one,
and is bristled with four cusps, the external one being the longest; the second and third
molars have five casps, three on the inner and two on the outer side; the first molar has four
cusps : these are all sharply pointed in the young animal, in which the posterior tubercle of
the posterior molar in the lower jaw is divided into two small cusps.

Preseated by Dr. Hobsoa.
The skull of a male Long-tailed Dasyure (Dasyuras wacrourus).
Preseated by H. Fveretl, Esy.
The skull of a female Long-tailed Dasyure (Dasyurus macrourus).

Presented dl_;.r . Evereft, Ea'.;r.

The anterior part of a mutilated skull of the Long-tailed Dasyure ( Dasyurus
macrourus), exhibiting the teeth. Presented by 1. Everett, Lsq.

The left humerus of a Long-tailed Dasyure : its inner condyle is imperforate.
Presented by 1. Everett, Esq.

The skull of the Viverrine Dasyure ( Dasyurus viverrinus). Hunterian.

The partially disarticulated skeleton of Mauge's Dasyure (Dasyures Maugei).
Presented by Ronald Gunn, Esq.

The skull of the Dasyurns Mauger. Preseated by Dr. Hobson.

The vertically and longitudinally bisected skull of the Dasyurus Maugei.
LPresented by Dr. Hobson.

The horizontally bisected skull of the Dasyurus Maugei.
Presented by H. Everett, Esq.

The vertically and transversely bisected cranium of the Dasywrus Maugei.
Presented by Ronald Gunn, Esq.

The skeleton of the Ursine Dasyure (Dasyurus wrsinus).

The left humerus is perforated above the inner condyle, but not the right. The clavieles
are relatively short and slender.  The marsupial bones are proportionally large.  The fibula
supports a I:n.rgc sesamoid (fabella) at its pmximﬂl end. The inner digit of the hind foot is
reduced to a radimental metatarsal.  The transverse processes of the atlas are unusually long.
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The spines of the third to the seventh cervical are short and of equal length : in the Dasyurvs
macrowrus the spines progressively increase in the last three cervicals. Besides the non-
development of the hallux, the Ursine Dasyure differs from the smaller species of Dasyure in
the massive character of the head and teeth, which has led to its separation as a distinet
genng, under the name of Sarcophilus. The transverse proeesses of the sixth eervical ver-
tebra are first pierced by the vertebral artery: 7 vertehre are cervieal, 13 are dorsal, 6 are
lumbar, 3 are sacral, and 17 are caudal : of the last, the third to the tenth inclusive have
hwemapophyses.  Doth anapophyses amd mr_'l:1|m|:]11.‘m'5 commenece at the cleventh dorsal :
the :'IIIE.PI:I'E'IIJI'I.'&IJS inerease to the second lumbar, diminish in the two following, and disappear
in the fifth: they underlap the metapophyses of the first three lumbar vertebre.  The met-
apophyses are continued throughout the sacral and a great part of the eandal region, in which
the zygapophyses cease to be developed at the eighth vertebra. The diapophyses are not
obliterated in the last dorsal vertebra, which renders their serial Immulug}' -.listinctly traceable
along the lumbar region.

Presented by Ronald Gunn, Esy.

1899. The skull of an Ursine Dasyure (Dasyurus ursinns).
Presented by I, Everett, Esy.

1900. The skull of the Ursine Dasyure, longitudinally and vertically bisected.
Presented by Prof. Owen, F.R.S.

1901. The mutilated skull of an Ursine Dasyure (Dasyurus wrsinus).
Presented by Ronald Gunn, Esg.

1902. The greater part of the maxillary, premaxillary, and mandibular bones, with
the teeth, of an Ursine Dasyure. The last upper molar tooth of the left side
is wanting. Presented by Ronald Gunn, Esy.

Genus Thylacinus.

1903. The skeleton of a male Thylacine, or Pouched Hywmna of the Tasmanian
Colonists (Thylacinus cynocephalus).

The atlas equals the occiput in breadth : the spines of the last four cervicals progressively
increase. The convergence of those of the dorsal and lumbar vertebrae towards the tenth
dorsal indicates that to have been the centre of motion in the trunk. There are no ossified
marsupial bones in this genus. The inmer condyle of the humerus is widely perforated.
There is a large internal cuneiform bone, but no trace of the inner toe. Neither the patella

¥ nor fabellas appear to have been ossified. The seventh {Ia:;l} cervical vertebra 1s Pi[!l’ﬂ."rl ];r_t,r
the vertebral artery : 13 vertebre are dorsal, G are lambar, 2 are sacral, and 23 are eandal ;
of these last, the fifth to the ninth inclusive have hemapophyses. The dental formula is :—
i 0 P mt s =46. The ineisors are of equal length, and regularly arranged in
the segment of a circle, with an interspace in the middle of the series of both jaws, The

2y 2
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external ineisor on each side is the strongest. The laniary or canine teeth are long, strong,
curved, and pointed, like those of the dog-tribe. The spurious molars in this as in all other
Marsupials have two roots; their crown presents a simple, compressed, conical form, with a
posterior tuberele which is most developed on the hindmost.,  The true molars in the upper
jaw are unequally triangular, the last being much smaller than the rest: the exterior part of
the erown is raised into one large pointed middle cusp and two lateral smaller cusps obseurely
developed ; a small strong obtuse cusp projects- from the inner side of the crown. The
molars of the lower jaw are compressed, tricuspidate, the middle cusp being the longest,
especially in the last two molars, which resemble closely the sectorial teeth (dents carnassiors)
of the dog and eat.

The fore feet are 5-digitate, the hind feet 4-digitate. On the fore foot the middle digit is
the longest, the internal one or pollex the shortest; but the difference is slight. On the
hind foot the two middle toes are of nearly equal length, and longer than the two lateral toes,
which are equal.  All the toes are armed with strong, blunt, and almost straight elaws.

The only known species of this genus, the Thylacine (Thylacinus Harrisii, Temm., Ii-
delphys Cynocephalies, Harris), is a native of Van Diemen’s Land, and is called by the
colonists the ** Hymena.” It is the largest of the carnivorous Marsupials, equalling in size
the shepherd’s dog, but stands lower on its legs, with a head of disproportionate magnitude.
The prineipal characteristic of its colour is the transverse black bands which traverse the back.
It dwells in caverns and holes in the rocks, and seeks its prey by night, devouring the smaller
native quadrupeds, and at the present day committing destructive ravages on the numerous
flocks of sheep which have been introduced by the European settlers into the island.  Ewven
the spines of the Echidna seem to be no defence against the destructive and voracious pro-
pensities of the powerful Thylacine, for the partly digested remains of one of these monotremes
have been found in its stomach,

Prepared froie a specimen presented by Ronald Guan, Esq.

1904. The skeleton of the female Thylacine (7hylacinus cynocephalus).

This shows well the characteristic inferiority of size of the female in the majority of the
Marsupialz. The marsupial bones are equally wanting in this sex. The seventh (last) cer-
vical vertebrais first perforated by the vertebral artery : 13 vertebrae are dorsal, 6 are lumbar,
2 are sacral, and 23 are caudal : of these last the fifth to the ninth inclusive have hemapo-
l‘lll:t'.‘il!'ﬁ. The mmim]lll}'ﬁiﬁ appears first upon the ninth dorsal, as a pointed process projecting
from the back of the diapophysis; it increases in size and ascends in position on the tenth ;
is large, obtuse, and underlaps the metapophysis of the succeeding vertebra in the last two
doreals : it !rrugn:ss'twlj‘ diminishes in the lumbar !.'n:-rtchrm, and d.isappmrs on the fourth of
that series. The metapophysis is developed abruptly on the tenth dorsal external to the
sz}'gﬁpu;ﬂi}'ﬁis, nereases m size in the I’uﬂuwihg dorsals, diminishes in the lnmbar vertebroe,
but is present throughout the series as a strong obtuse process : it 1s continued, also, through
a great part of the caudal series, in which the zygapophyses become obsolete at the eighth
vertebra.  The scaphoid and lunar bones are distinet in the carpus.

Lrepared from a specimen preseated by Ronald Guan, Esg.
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1905. The skull of a Thylacine (Thylacinus cynoccphalus).

A longitudinal and horizontal section has been made to exhibit the cranial cavity. This is
much smaller than in the dog or other placental earnivore of r:qunl size with the Th:.-‘lﬂ.-l:i.l‘l!:.
Neither falx nor tentorium is ossified. The petrosal is impressed by a deep and large cere-
bellar pit. A bristle is passed through the eanals for the jugular and squamosal veins. The
rhineneephalie division of the eranium is h}].nlit'::ly |ar~'5& and well-defined : the sella turciea 1s
indicated only by the internal orifices of the carotid canals. The lacrymal bone is perforated
both within and without the orbit. The posterior palatal vacuities are wide, and expose the
turbinal bones to view. The frontal sinuses are much expanded.

Presented by H. Everelt, Fsq.

1906. The skull of a female Thylacine (Zhylacinus cyiocephalus), vertically and
longitudinally bisected.

A bristle is passed through the precondyloid and carotid canals.

Presented by Capt. Sir Jokn Franilin, R.V.

1907. The partially disarticulated cranium of a male Thylacine (Fhylacinws cynace-
phalus). Presented by Capt. Sir Jokn Franklin, B.N.

1908, The disarticulated bones of the head of a full-grown Thylacine (TWylacinus
cynocephalus).

The hﬂﬁioncipitﬂl has coaleseed with the Exﬂncilritalec, which almost meet above the foramen
magnum. The lateral sinus impresses the fore part of each exoecipital, and then sinks into
a canal which communicates or opens into the precondyloid canal : from this another canal
extends forwards through the side of the basioecipital. The saperoceipital has coaleseed with
the parietals and interparvietal. The basisphenoid has coaleseed with the alisphensids and
the pr-csplmnn':r], but not with the }H‘.Er}'guidﬁ: it has no © sella ® nor elinoid processes.  The
coalegeed presphenoid rises into a convex prominence above ; it is perforated by the earotid
at its back and outer angle : the canals converge forwards and slightly upwards, and terminate
above the middle of the basisphenoid. The alisphenoids have the foramen ovale near their
posterior borders : the foramen rotundum is a longer canal. The posterior angles of the
alisphenoid expand into tympanic bulle : ectopterygoid processes are sent off in advance of
those which join both pterygoids and palatines. The parietals have coalesced with each other,
with the frontal, with the interparietal, and the occipital. The orbitosphenoids are very

.small; their coalesced bases arch backwards over the optic nerves and presphencidal pro-
longation of the basisphenoid, as in the bird, and their under part is grooved (not perforated)
by the optic nerves, which escape by the fissura lacera anterior.

The nasal portion of the coalesced frontals is more expanded than the cerchral part: the
frontal sinuses extend to the coronal suture, and raise the outer far above the vitreous table
in this table the frontal and coronal sutures remain, but they are obliterated in the outer table.
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The vomer is carinate below. The nazals are distinet from cach other and from the frontals :
they are grooved externally for the premaxillaries. The petromastoid, tympanic and temporal
hones continue permanently separate, though confluent ossification proceeds to blend the
occipital, parietal and frontal into one bone.  The petrosal is small, its tentorial ridge or angle
is sharp, and its cerebellar fossa very deep, though small: a branch of the lateral sinus per-
forates the petromastoid and the adjoining part of the temporal to open behind the root of
the zygoma : the mastoid part is compressed and abuts against the outer side of the base of
the paroceipital. The tympanie is a simple scoop-shaped bone, or half-cylinder, cut obliquely.
The inferior turbinals are perforated like fine lace-work. The palatine procezs of the pre-
maxillary is very deeply notehed, and is excavated behind the outer incisor.

Presented by Ronald Gunn, Esq.

1909. The detached bones of the skull of the very young, or mammary fo:tus of the
Thylacine (Zhylacinus cynocephalus). They are numbered in accordance with

the TasLe oF SyNonyMs. Presented by Ronald Gunn, fsg.

1910. The upper jaw and most of the teeth of a young Thylacinus cynocephalus. The
formative cell of the last molar is shown ; the crown of the penultimate molar

is protruding from the socket. Presented by Ronald Guan, Esq.

1911. The atlas vertebra of a Thylacinus cynocephalus.

The bony circle is completed by the meeting of the neurapophyses below : the transverse
process, as well as the neural arch, are perforated by the vertebral artery.

Presented by Ronald Gunn, Esq.
1912. The axis vertebra of the same Thylacine. Presented by Ronald Gunn, Esyg.

1913. The remaining cervical vertebrze and first dorsal vertebra of the same Thy-
lacine.

The parapophysial part of the transverse process is extended downwards in the last four
cervicals, and in the seventh it does mot join the diapophysial part: this contributes, with
the diapophysis of the first dorsal, to form the articular cavity for the tubercle of the first rib.

Presented by Ronald Gunn, Esq.















