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.A. l) VBR TISE lV[E N'f. 

IN the [Present Catalogue of the Fossil Remain;; of l\1ammals and Birds 
in the lVIuseum of the College, the specimens have been severally 
referred to the species to which they belonged, the bones named ac­
cording to the place in the skeleton, and the teeth according to the 
position in the dental series which they originally occupied. A brief 
exposition of the principal characters of the fossil, and of the dif­
ferences which it presents in comparison with it:; nearest existing 
analogues, has been subjoined where required by the rarity or singu­
larity of the specimen ; and in the case of the remains of species im­
perfect) y known or new to science, the descriptions are pursued to the 
details requisite to establish the characters and affinities of such spe­
cies, and to serve for the identification of similar fossils which n1ay 
hereaftt::r be discovered. In some instances the determination of the 
precise affinities of the fossil has required microscopic investigation of 
the tissues, as in the teeth of the Glyptodon, 11fylodon and ll!fegatlierimn. 

The matrix or geological formation, and the locality from which 
each specimen has been obtained, are subjoined to the determination. 
or descTiption, except in a few instances of the .Hunterian specimens, 
where such records had not been preserved. A particular account 
has been added, from the best authorities, of the more remarkable lo­
calities, as the ossiferou;; caYe;; of Gailenreuth, Kuloch, Oreston, &c. 
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The proportion of the original Ilunterian specin1ens of l'v1am­
malian and Avian fossils to those subsequently added to the Col­
lection ,of the College is so small, that the whole are incorporated in 
one system of arrangement and n1arked by consecutive or running 
nu1nbers ; the original specimens, 330 in number, being specified as 
Jfunterian ; the addit ions by the name of the Donor; or, when ob­
tained by purchase at the sale of a n1useum, by the name of its 
Founder. 

Vi'ith many fossils of extinct specie!> t he corresponding part of the 
nearest allied existing animal has been placed in juxtaposition, and 
such parts bear the same number as the fossils they illustrate, with an 
added dot, as No. 2, No. 2· ; No. 1579, 1579·. 

Ten Plates are subjoined to the present Volun1e in illustration 
of some of the rarest fossil specimens, which have not before been 
figured in any W orlc. 



CONTE N 1' S. 

Class iVIAMMALIA. 

Order CARNIVORA. 

No.1. of Specimens. rages.. 

Genus Ursus . I to 60 I to 16 
Gulo 61-64 17 
Putorius 65 17 
C,anis 66-102 17-20 
Mcichairodus 103-104 20 
Hyama 105- 166 21-29 
Felis 167- 210 29-34 

Order RoDENTtA. 

Castor . . 211-212 35 
Trogont/ie1·ium . 213 35 
Ctenomys . 214-217 36 

Order EoENTATA. 

1'1egatherium 218-347 37-56 
J.1egalony.r- . 348-376 56--63 
1'1ylodon 377- 485 63- 96 
Scelidoth eri11111 . . 486-505 97-105 



Genus Nlegatherioids 
Glyptodon 

506- 515 
516- 559 

Order PACHYDERM A. 

Toxodo11 . 

Elephas . 

Nfastodon 
Di,1otherium. 

Lophiodon . 

Coryphodon . 
T1,pirus . 

Pala;otheri111n 
Rhinoceros . 

Acerothe1'iwn 

Elasmotherium . 

1\facrauchenia 
Eqm,s 
Hippopotamus 
Hexaprotodon 

Anthracotherium 

S ·us . 

Clucropotamus . 
I-lyracotheri11m . 
Anoplotherium . 

Dicliobune . 

560-565 
566-662 
663-790 
79 1- 8.l l 
822-825 
826-827 
828 
829-846 
847-918 
919-923 
923 
924- 952 
953-1031 

1032- l06i 
1068-107:, 
1076 
1077 
1080-1081 
1082-10!;;3 
1084-llli 
1118 

Order RuM t NAtsiTJA. 

t:cnus Camelopardal·is 

Cervus, Subgenus Megaceros 
Elaplms . 
Tarandus 

Dama. 

Capreolus 

1119 
11 20-11 i6 
11 i7- l 236 
1237 
1238-1240 
1241- 1244 

105-107 
107-120 

121- 133 
133-160 
161- 188 
188- 196 
196-199 
1!)9- 202 
202 
203- 207 
207- 216 
216 
217 
218-228 
229-236 
236- 241 
2'11- 242 
242 
243 
244-246 
246-248 
248-252 
253 

254-255 
255-261 
261-267 
267- 268 
268 
268-269 



Genus Palccomeryx 
111'icrotheriwn 
Si'Vatherium 
Bos, Subgenus Urus 

Bos 
Ovibos 

Del71hinus 
Monodon 
Hyperoodon . 
Zeuglodon 
Physeter 
Bahena . 

Diz,rotoclon . 
Nototheriwn 
Macropus 
Hyps-iprymnus 
Phascolomys 
Das-y111'us 
Tliylacinus . 

Lithorni.~ 

Di<lus 
Dinornis 
Ornith.iclmites 

Order CETACEA, 

Nos. o! Specimens. 

1245- 1246 
12-17-1250 
1251-1253 
1254~1409 
1410-1428 
1429-1430 

1431- 1-138 
1439 
1440-1-14 l 
1442-1444 
1445 
1446-1459 

Order N.TARS UPIALIA , 

1-160- 1504 
l:105- 1509 
1510-1535 
1536-1539 
1540- 1542 
1543-1547 
1548-1 549 

Class A v ES. 

Order RAPTORES. 

. 1550 

Order C u RSORES. 

1551 
1552-1593 
1594-1620 

269 
269- 270 
270- 271 
271- 28~ 
282-285 
285 

285- 286 
286 
286- 287· 
287 
287 
287-29 [ 

291-313 
314-32'.1 
324- 332 
332-333 
333- 334 
334-335 
335- 336 

. 337-339 

339-342 
342-376 
376-381 



ERRATA. 

Page 63, 7th l ine from bottom. Jo,~ and by processes 1·tttd and processes. 

225, LOtb Jinc from top. for Raberran t uminnntia 1ead aberran t Rumi n:mtia. 



C A 1' A L O G U E. 

FOSS IL ORGAN IC REMAINS. 

Class MAMMALIA. 

Order CARNIVORA. 

Tribe Plantigra<la. 

Family Ursida:. 

llo. 
I . The skull, wanting the lower jaw, of the great Cave Bear ( Ursus 

s-pel,eus, Bu; MENBACH and CuvIER). 

This is the original specimen described and figured by JoHN H UNTER, 
Philosophical Transactions, vol. lxxxiv. (1794), p. 416, pl. xix. fig. I. "' 

From the great extent of the sagittal crest, and the sharpness of the 

• Where not otherwise expressed, all the specimens of tH,e Cave Bear ( Ursus spclmus) form part of 
the original collection from the bone-caves of Gailcnrcuth, presented to John Hunter by the Margrave 
of Anspac h, and noticed in the above cited paper iu the P/1.-ilosoplticat 11'<mscwtions. 

Th<- following description, by the Mal'gravc of Anspacli, of the caves from which the fossils <Jc• 
scribed in the text were taken, precedes the original mernoir. 

" A ridge of primreval mountains runs almost through Germany, in a direction nearly from west to 

east; th~ Hartz, the mountains of Thuringia, the Fichtclberg in Franconin, are different parts of it, 
which in their further extent constitute the Riesenberg, and join the Carpathian mountains. The 

highest parts or this ridge are granite, and are flanked by a.lluvial and stratified mountains consisting 
<'hieHy of l imestone, marl, and sandstone; such as least is the tract of hills in which the caves to be 

ll 
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lambdoidal crest, the large size of the frontal sinuses and protuberances, 

and the attrition of the molar teeth, this skull may he concluded to have 
belonged to an old male individual. 

spoken of are situated; and over these hills the main road leads from Bayreuth to Erlang, or Nuren• 
berg, Half-way to this town lies Strcitburg, where there is a post, and but three or four English 
miJes distant from thence are the caves mentioned, near Gailenreuth and Klausstein, two smal 
villages, insignificant in themselves, but become famous for the discoveries made in their neighbour­
hood. 

" The tract of hills is there broken off by mauy small and narrow valleys, confined mostly by steep 
and high rocks, here and there overhanging, and threatening, as it were, to foll and crush all beneath; 
and everywhere thereabout..-; arc to be 1net with objects which suggest the idea of their being evideot 
vestiges or some general and mighty catastrophe which happened in the primreval times of the globe. 

" The strata of these hills consist chiefly of li1uesto11e of various colour and texture, or of marl and 
s.:·rndstones. The tract of limestone hills abounds with petr·ifactions of varioc~ kinds. 

" The rnain entrance to the caves at Gailcnreuth opens near the summit of a limestone bill towards 
the east. Au arch, near seven feet high, leads into a kind of ante-chamber, eighty feet in length, and 
three hund,·cd feet in circumference, which constitutes the vestibule of f'our other caves. This ante­
chamber is lofty and airy, but has no light except wb~t enters by its open arch ; its bottom is level, 

and covered with black mould, although the common soil of the environs is loam and marl. 
" By several circumstauccs, it appears that it has been made use of in turbulent times as a place of 

refuge. 
" From t.his vestibule or first cave, a dark and narrow alley opens in the corner at the south end, and 

leacls into the second cave, which is about sixty feet long, ~ightccn high, and forty broad. Its sides 
and roof are covered, in a wild and rough manner, with stalactites, columns of which are hanging 
from the roof, others rising from the bottom, meeting the first in many whimsical sha1lt'S. 

" The a.ii' of this cave, as well as of all the rest, is always cool, and has, even in the beig:ht of sum­
mer, been found below temperate. Caution is therefore necessn1·y to its visitors; for it is remarkable 
that peopl~, having spent any time in this or the other cavern::,, always on their coming out again ap­
pear pale, which in part may be owing to the coolness of the air, and in part likewise to the particular 
exhalations witl1in the cav<:s. A very narrow, winding and troublesome passage opens further into a 

"Thil'd cave or chambm·, of a roundish fonn, and about thi1'ty feet diameter, covered all over with 
stalactites. Very near its entrance there is a pcrpe11diculn1· descent of about twenty feet, into n 
dark and frightful al,yss; a ladder 111ust be brought to descend icto it, and caution is necessary in 
using it, on account of the rough and slippery stalactites. \1/hen you are down, you enter into a 
gloomy C;J.ve, of about fifteen feet diameter and thirty feet high, making properly but a segment of 
the third cave. 

cc In the pa..,sage to this third cave, some teeth and fragmcnL~ of bones are found; but coming down 
to the pit of the cave, you are every way surrounded by a vast heap of animal remains. The bottom 
of this cave is paved with a stalactieal crust of near a foot in tl,icknt'SS; large and small fragments of 
all sort:; of bones arc scattered everywhere on the surface of the ground, or are easily drawn out of 
the 'mouldering rubbish. The l'ery walls seem filled with various and innumerable teeth and broken 
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2. A similar but less mutilated skull, wanting the lower jaw, of the greal 

Cave Bear: this is the original specimen described and figured by JonN 

HuNTEll, toe. cit ., pl. xix., fig. 2. 

hones.. The stalactical CO\•ering of the uneven sides of 1he cave does not reach quite down to its bot­

tom, whereby it plainly appears that this ,,ast collection of animal rubbis!l some time ago filled a higl1c,r 
space in tJ,e cave, before 1he bulk of it sunk by mouldering. 

" This ]llacc is in appearance very like a large quarry of sa1!dstones: and indeed the largc$t and 
finest blocks of osteolithical concretes might be he.wn out i111 any number, if there was but room enough 
to come to them, and to carry them out. This bony rock has been dug into in different places, and 
everywhere undoubted proofs have been met with, that its bed, or t.l1is ostcolithical stratum, extentls 
C\'cry war far beneath and through the limestone rock in to which and through which these c..1.vcrns 
ha,·e been made; so that tbe <Juedes suggesting themselves about the astonishing numbers of animals 
buried here confound all speculation. 

"Along the sides of this third cavem there are some narrower openings, leading into different smaller 
chambers, of wltich it cannot be said how deep they go. In some of them bones of smaller animals 
have been found, such as jaw-bones, vertebrro, and tibire, in large heaps. The bottom of this cave 
slopes toward a passage seven feet high, and about as wide, being the entrance to a 

" Fourt'h ean~., twenty feet high and fifteen wide, lined a.ll round with a stalactical crust, and gra­
dually sloping to another steep descent, where the ladder is wanted a second time, and must be used 
with caution as before, in Ol'dcr to get iuto a cave forty feet high and nbout l1alf as wide. In those deep 
and spacious hollows, worked out tlwough the most solid ruass of rock, you again perceive with as• 
tonishment immense numbers of bony fragments of all kinds and sizes, sticking everywhere in the sides 
of the cave, or lying on the bottom. This c..·we also is surrounded by severt,l smaller ones; in one of 
them rises a stalactile of uncommon bigness, being four feet high and eight feet diameter, in the form 
of a truucated cone. Ju auother of those side grottos, a vc-ry neat stalactical pillar presents itself, th e 
feet in height, and eight inches in clia1neter. 

u The bottom of all these grotto~ is cover-eel with true animal mould, out of which may be dug frag­
ments of bones. 

H Besides the smaller hollows, spoken of before, round this fourth cave, a very narrow opening has 
been dis.co,,erecl in one of its corners. ft is of vl?ry difficult access, as it can be entered only in a 

crawling posture, This dismal and dangerous pas~age leads into a fil\h caYc, of near thirty feet high, 
forty-three long, and of ,11,ec1ual breadth. To thedcplh of s ix feet this cave has been dug, and nothing 
has hccn foun<l but fragments of bones and animal mould. The sides are finely dccol'afcd with $;ta­
lact.ites of dift"erent forms and colours; but even this .!l:talactical crust is filled with fragments of bones 
sticking in it, up to the vc1·y roof. 

" From this remarkable cave anolhcr vel'y low and narrow avenue leads into the last discovered, or 
the , 

" Sixth c:we, not very large, and merely co,·el·ed with a stalactical crust, in which, however, here 
and there bones are seen sticking. And here ends this con.ncctcd series of most remarkable osteoli­
thical caverns, a.~ far as they have been hitherto explored; many more may for wliat we know exist, 
hidden, in the same tract of l1iJls.'' 

n 2 
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2'. A skull of the ,vhite or Polar B ear ( Ursus ma1·itimus, PAI.LAS) . 

!Hunter thus records his comparisons of the fossil with the recent Bear, 
the skull of which he has placed with them. 

" The bones sent by His Highness the ~Iargrave of Anspach agree 
with those described and delineated by Esper as belonging to the White 

B ear; how far they are of the same species among themselves I cannot 

say. The heads differ in shape from each other; they are upon the 

whole much longer for their breadth than in any carnivorous animal I 

!know of; they also differ from the present White Bear, which, as far as 
I have seen, has a common proportional hreadth. It is supposed, indeed, 

that the heads of the present ,vhite Bear differ from one another ; but 

the truth of this assertion I have not seen heads enough of that animal 

to determine. 
" T he heads not only vary in shape but also in size; for some of them, 

when compared with the recent ,vhitc Bear, would seem to have be­

longed to an animal twice its size, while some of the bones correspond 

with those of the ,Vhite Bear, and others are even smaller. 

"There are two ossa humeri rather of a less size than those of the 

recent \Vhite Bear ; a first vertebra, mther smaller; the teeth also ,•ary 

considerably in size, yet they are all those of the same u-ibe, so that the 

variety among themselves is not less than between them and the recent. 

" In the formation of the head, age makes a considerable difference; 

the skull of a young dog is much more rounded than an old one ; the 
ridge leading back to the occiput, terminating in the two lateral ones, 

hardly exists in a young dog; ancl among the present bones there is the 

back part of such a head, yet is larger tlrnn the head or the largest Mastiff ; 

how far the young ,Vhite Bear may vary from the olcl, similar to the 

young clog, I do not know, but it is very probable, toe. cit. p. 419." 

T he skulls of the young and old vVhite Bears in the Osteological Col­
lection confirm Hunter's conjecture 1·especting the difference of form 

which is due to age in this species. It will be s1·en that Hunter adduces 

this conjectured change as one which must be taken into consideration 
in comparing recent and fossil crania of animals belonging to the same 

genus : but he does not assert that the differences which he had detected 
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between the fossil and recent skulls and between the diffc.rent fossil skulls 

of the Cave Bears are of the same nature and degree. 

T he difference in the proportion of length to breadth which Hunter 
po,ints out in the skull of the Cave Bear, :as compared with that of the old 

White Bear, which he has placed in juxt:aposition with the fossils, is one 

of the most striking discrepancies between the recent nnd foss il species; 
but it is not the only one. The last molar tooth of the upper jaw in the 

\Vhite Bear has a smaller antcro-posterior diameter and a narrower 
posterior termination as compared with the penultimate molar, than in 

the Cave Bear. The interspace between the antepenultimate molar and 

the canine tooth presents the remains of two sockets, one near the molar, 

the other near the canine, which in young~r but full-grown \V!titc Bears 

contain small and simple-fanged premolars. Th(, youngest specinrnns of 

the Cave Bear in the present collection exhibit no trace of either of these 

small premolars, or of their sockets. The posterior palatal foramina are 

situated opposite the middle of the last molar in all the skulls of the 

\Vhite Bear, but opposite the interspace between the penultimate and 

last molars in the skulls of the Cave Bear. The zygomatie arches arc 

wider and shorter in the \\Thite Bear; the base of the zygomatic process 

behind the glenoid cavity is more nearly horizontal in the \Vhite 13car. 

T he Grisly Bear agrees with the Cave Bear in the great proportional 

size of the last molar tooth, but the interspacc between the antcpenulti­
mate grinder and the canine is relatively less than in either the Cav<' 

Bear or \Vbite Bear, and it contains two small ancl simple premolars in 

specimens, which from the worn state of the molar teeth have belonged 

to older individuals than those to which the skulls of the Cave Bear have 

belonged that present no trace of premolars. 

3. A skull, wanting the lower jaw, of the Great Cave Bear ( lh·sus spel,eus, 

frem. t Ursus ai·cto'ideus, B1.uM. and Cuv , F.R). 

The state of the dentition proves this to have helongccl to, a young in­

di '1idual; the enamelled crowns of the canines are relatively smaller than 

in tlrn specimens I and 2. The form and proportions of the entire skull, 

of the last molar, and of the edentulous <liastema behind the canines, so 
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closely correspond with those in the skull of the U1·sus spe/(P;uS, as to 

lead to the conclusion that the difference in the development of the frontal 

sinuses, the large size of which occasions the convexity of that region 
of the skull in the old male, is in the present instance attributable rather 

to age and sex than to specific distinction. 

4. The posterior part of the cranium of the Cave Bear. 
'This is the original specimen described and figured by John Hunter, 

toe. cit., pl. xx. fig. I. The development of the sagittal crest has only just 

commenced at its junction with the lambdoidal crest: the upper surface 
of the skull coverecl by the parietal bones is smooth and convex: the 

sutures are not obliterated, and show that the sagittal crest commences at 

a sharp tooth-like process of the supra-occipital bone, passing forward 
like a wedge into the posterior interspace of the parietal bones; all these 

circumstances lead to the conclusion that the present specimen formed 

part of the skull of a young individual. As compared with the cranium 

of a young Grisly Bear ( Ursu~ fero:c), of the same size, the present 
fossil differs in the prominence of the side of the skull just below the 

squamous suture, and in the smaller breadth of the bony tentorium, 

especially at its middle part. 

4 '. The skull of a nearly full-grown Grisly Bear ( Ursusferox, CLARKE). 

The differences observable between this skull and that of the (presumed) 

young Cave Bear of the same age, are pointed out in the rlescription of 

No. 4. 

5. A mass of stalactite enveloping a portion of the cranial cavity and the 
crown of the canine tooth of the Cave Bear. 

6 . Poll'tion of the skull including the left superior maxillary bone, with the 
three posterior molar teeth, of the Cave Bear ( Ui·.ms s-pe/(P;us). 

7. A portion of the left superior maxillary a11d palatine bones, including the 

three posterior molar teeth, of the f.h·sus spel<eus-. The tuberculate sur­
face of the last grinder is nearly entire, showing the animal to have been 

young. 

8. A portion of the left superior maxillarv bone with the last molar and 
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socket of the other two molars of the Ursus spelams ; the grinding sur­

fa<Ce of the tooth is _quite entire and unworn. 

9. A portion of the right superior maxillary bone of the Cave Bear, con­
taining the three posterior molar teeth ; these, from the integrity of their 

gr:inding surface, have belonged to a young but nearly full-grown indi­

vidual. 

10. The intermaxillary and part of the maxiUary bones, showing the sockets 

of the upper incisors and canine8, together with the f01·cmiina inciJ·iva, of 

the Cave Bear. 

11 . The right ranrns and a portion of the left rarnus of the lower jaw of the 

Cave Bear: it differs from that of the Ursus f ero.i· in the greater breadth 

of the posterior molar as compared with its length, and in the greater 

convexity of the inferior contour of the rarnus of the jaw, and in which 

ci rcumstance likewise it differs, though in a somewhat less degree, from 

the Black Bear of Europe ( U1·sus arctos). 

11 '. Tile lower jaw of a nearly full-grown Grisly Bear. 

12. The right ramus of the lower jaw of the Ursies spelCEus, with the canine 

and molar teeth. 

13. The left ramus of the lower jaw of the Ursus spela:ies, with the canine and 

molar teeth. The crowns of the teeth show thc~e specimens to have 

belonged to a young full-grown individual. Compared with the lower 

jaw of the Grisly Bear, they present the same difference in the relative 

breadth of the last molar tooth as in the specimen No. 11. 

14. The left ramus of the lower jaw of the Ursus spclOJUs with the first, third 

and fourth molar teeth, the tuberculated surfaces of which arn unworn. 

15. The posterior part of the left ram us of the lower jaw of the Ursus spelCEus; 
·it shows the same character of the convex lower margin as the preceding 
spec11nen. 

16. A fragment of the left ramus of the lower jaw of the Ui·sus spe!C£1ts, with 

the second molar tooth in situ, the tubercles of which are worn down. 

It also shows the socket of the first molar, and a portion of the socket 

of the third molar, and of that of the g1•,eat canine. 
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T his specimen is included in t he original Hunterian Catalogue of 
Fossi ls (No. r 17), where it is ascribed to the' White Bear,' and stated 
to be from "Bauman's Cavern in Germany." 

In the greater relative breadth of the molar tooth, and in the edentu 

llous condition of the interspace between the sockets of the canine and 

first true molar tooth, the present specimen agrees with the foregoing 

ones of the Ursus ipe/(Cus from the cavern at Gailenreuth, and differs, like 
them, from the Ursus mm·itimus. As it formed part of the collection of 

fossils made and catalogued by H unter prior to the reception of the 

more numerous and complete specimens of the Cave Bear presented to 
him by the l\1argrave of Anspach, the distinctions which he subsequently 

recognized between the fossil and the recent Bear could scarcely have 

been appreciabl<'. 

The following is a description of Bauman's Cave. 

" This cclcbl'nted and much frcq11cntc1I cave, or suite of caverns, has all'eady been described bj• 
Lcilmitz iu his' Protcgrea.' It derived its name from an unfortunate miner, who, in the year 16i0, 
ventured :alone to explore its recesses in search of ore; and a~cr ha.,,ing wandered three days and 

nights in total solitude and darkness, at length found his way out in a state of such complete ex­
haustion, tbnt he died almost immediately. It lies in a bed of transition limestone at tbe vi11age of 
Rubelaud, about two miles bclow the town of E lbiugrode, ou the uorth-ea.st border of the Hartz, and 

in the country of Blankenburg."-'' Fl'Olll the great ca\1e we descend by a passage to a hollow \1ault, 
the lower half of which contains beneath a thick crust of stalagmite, an accumulation of scve•-al feet 
()f mud or sand mixed with bones, and extremely large J>ebbles of transition limestone; the mud and 
pebbles have been separated from each other, and drifted to different parts of this vault. T he bones 
which lie tin the mud and sand are not much broken, and about thirty years ago some very entire ones 

were extracted from it, and sent to the Museum at Brunswick ; but tho::;e which or,eur among the 
pebbles are more than usuaUy fractured, and some of them stamped or pounded, as if in a mortar, 

into hundreds of small splinters, which adhere by stalagmit,e to the surface of some of the largest peb· 
blcs: none of them, however, have lost their angles, or are in any w:1y rounded; but they are simply 

broken or crushed when in juxtc1positio11 to the heavy pebbles, which arc mol'c abundant and longer 
here than in any other part of this, or indeed of any cavern I have yet visited."-" This cavern 
has, from .lts position in the inmost recessC$, and its difficulty of access, b~en not much disturbed, and 
has se,1eral off.shoots, the contents of which ore still glazed over with a crust of virgin stalagmite: in 
others tbe stalagmite has been broken through; and artificial vaults, like those at Schartzfeld, ha\'e 
been dug some feet into the subjaccnt mass of mud, which is also loaded witb teeth, bones, and pebbles, 
but not witl1 such large pebbles, or io such unusual quantity as in the vault E . The rock and sides 
of the art:ificial cave I, have bones adhering to them, or rather are in part composed of bones; but 

in none of the natural chambers do we find bones adhering to the side and roof above the surface of 
the mud and stalagmitc."- Buckla11d, Reliquio, Diluvia110,, p. 11 i. 
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17. A portion of the left ramus of the lower jaw, with part of the last 

molar tooth of the great Cave Bear, ( U1'Sus spc/Qms). 

I 8. T he symphysial extremity of the left ram us of the lower jaw of the great 

Cave Bear, with the canine tooth and the socket of the fir·st grinder, 

showing the characteristic diastema which separates them. 

19. A fragment of the right ramus of the lower jaw of a fossil Bear, in­

cluding the SO('kcts of the canine and of the first molar. The interspace 

between these teeth is broken, but it is as long as in the Ursus spel<eus. 

20. T he left cxtemal incisor of the upper jaw of the Ursus spel<eus. 

21. The left internal incisor of the upper jaw of the Ui·sus spel<eus. 

22. The corresponding tooth of a Bear of l~qual size. 

From one of the limestone caves at Oreston. Discovered by Mr. 

\oVhidbey, in the year 1820. 

Presented by J osepl, l/7hidbey, Esq., Civil Engineer. 

23. Two canines of the Cave Bear from the cave at Kuhloch, Saxony. 

Presented by JI;£. Augustus f/auticr de Saltilwff'"'. 

• The following graphic account of the cave of Klihloch is from 1hc pen of Dr. Buckland:-

" It no\\~ remains only to speak of the c..·we of Ki..1hloch, which is more ,.cmarkable than ,,n the rest, 

as being th.e only one I ha\'C C\'Cr seen, excepting that of Kirkdnle, in which the animal remains have 
escaped disturbance by diluvial action; and the only one also in wl1ich I coulrl find the black animal 

earth, said by other writers to occur so generally, and for which many of them appC'ar to have mis­
b ken the rliluvial sediment in wl1ich the bones arc so universally imbcdded. The only 1hing at all 

like it that I could find in any of the other caverns, were fragments of highly decayed bone, which 

occurred in the loose part of the diluvial sediment in the caves of Schart,feld and Gailcnrcuth, but 
in the cave of KUhloch it is far otl1erwisc. It is literally true that in this single cavern ( the size and 

proportions of which arc nearly equal to •hose of the interior of a large church) there are hundreds of 

cart.loads of b1ack animal dust cntfrely covering the whole floor, to a depth which must average 3 t 

least six fe(!t, and which, if we 1nultiply this depth by the length and ln eadth of the c;wcrn, will b•~ 

fo\1nd to c:-i:ceed 5000 Cllbic feet. The whole of this ma:i-S has been again and again dug over in searcl1 

of teeth and I.Jones, which it still contains abundamly, thoug h in broken fragmems. The state of t lie~c 
is ,·cry different from that of the bones we find in any of the other e:wern:;;, beiug of a b1ack, or more 

properly speaking dark umber colour tbro\lghout, and many of' them crumbling under the finger into 
a dark soft powder, resembling mummy powder, and being of the same nature with t.he black earth in 

which tl1ey nre imbedded. The quantity of aninlal matter accumulated on Lhis floor is the m~ t sur­

prising, and the only thing of the kind I evel' witne~sed; a11d many hundred, I may sa)· thousandi in-

C 
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23'. The canine of a la1·ge Polar Bear, to show its inferiority in size as coin 
pared with the extinct species. 

24. The right superior canine of a fossil Bear, from Kent's Hole, Torquay. 

Presented by Gerard Smit/1> Esq. 

25. The fang of a canine of a fossil Bear, from the same cavern. 
Presented by Gerard Smith, Esq. 

di ,,ictuals must have contributed their remains to make up this appalling mass of the dust of death. It 
seems in great part to be derived frou1 comminuted and pulverized bone; for the fleshy parts of ani• 
mal bodies produce by their deco1nposition so small a quantity of penu~,neot ~arthy re.siduum_, that 
we must s~ck for the origin of this mass principally in decayed bones. The cave is so dry, that the 
black eartl1 lies in a :,tate of loose powder, and rises in dust under the feet: it also retains so large a 
proportion, of its original animal matter, that it is occnsional1y used by the peasants ns an enriching manure 
for the a<ijacent meadows. [ I have stated that the total quantity of animal matter that lies within this ca­
vern cannot be computed atlcss than 5000 cubic feet; 110,v allo,ving two cubic feet of dust and IMnes fo,· 
P.aclt indiv idual animal, we shall have in this single ,·ault the remains of at least 2500 bears, a number 
"hich may have been supplied in the space of 1000 ye:u-s, by a mortality at the rate of two aud a half 
per annum.] The exterior of this ca,,ern presents a lofty arch E in a nearly perpendicular cliff, 
which forms the left flank of the gorge of the Esbach, opposite the castle of Rabenstein [see plate 
18, E). The depth of the valley below it is less than SO feet, whilst above it the hill rises rapidly, 
and sometimes precipitously, to 150 or 200 feet. This nanow va1lcy oi· gorge is simply a valley of 
denudatio11, by which the waters of the Esbach, D, fall into those of the \reissent. The breadth of 
tl1c entrance-arch is ahont 30 feet, its height 20 feet. As we advance inwards the cave increases in 
J1eight and breadth, and nea1· its inner extremity divides into two large and lofty chambers, both or 
which terminate in a. close round end, or <.·ul de sac, at the distance of about 100 feet from the en~ 
france. It is intersected by no fissure:-:, and has no lateral communications connecting it with any 
other caverns, except one small hole close to its mot:.th, and which opens also to the valley. These 

circm11stances are i11tp9i1ant, as they wil! ,v;sist w explain the JJCC~lial'ly nndistlu·l)ed st.1tc in which 
the interior of this cavern has remained, amid the diluvial ~hanges that have affected so many othC'r:s, 
The inclination of the floo,·, for about SO feet nearest the mouth [see plate 18, EJ, is ,·cry considerable, 
and but little earth is lodged upon it; but further in the i11terior of the cavern G is entirely covered 
with a mass of dark brown or blackish cal'th, H, through which arc disseminated in great abm,dance, 
the bones and teeth of hears and othel' animals, and a few small angular fragments of limeston<', which 
ha,·c prol,ably fallen from the roof, but I could find no rolled pebbles. The upper portion of this 
earth seen1s to be mixed up with a CJUantity of calcareous loam, which before it had b<'cn disturbed 
by digging, probably formed a bed of diluvial sediment over Hae animal remains; but, as we sink 
deeper, th,c e::uth gets blacker and more free from loam, and seems wholly composed of decayed animal 
matter. There is no appearance of either stalact,itc or stalagmite having ever existed within this 
cavcrn."-Reliqui<e Diluviana:, p. 13i. 
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26. The cro~vn of a left canine tooth of the t}rsus spela;us. 

27. Tbe left upper canine of a large species of Bear with the crown nearly 
worn away, evidently by use. From one of the limestone caverns at 

Oreston, discovered in the year 1820. 
Presented by Jo~·epl, Tf'l1idbey, Es9., Civil En(!,·ineer. 

28. The left lower canine of the same species of Bear, from the same locality. 
Presented by Joseplt lf/hidbey, Esq., Civil Engineer. 

29. The penultimate molar of the left side of the lower jaw of the same species 
of Beal', frorn the same locality ; it is shorter and broader than the corre­

sponding tooth of the lh·sus spelceus. 

30. The penultimate molar of the right side of the upper jaw, of the same 
species of Bear, from the same locality: the crown is shorter and broader, 
and the fangs arc smaller than in the lh·sus spel<eus; the tuberculated sur­

face is much worn, indicating the tooth to have belonged to an aged in­
di,•idual. From the Orcston cavern, discovered in 1820. 

Presented by Juseph, lf/liidbey, Es9., Civil E113ineer. 

31. The penultimate molar, left side, upper jaw, of the lh·sus spe/(£us. 

;l2. The last molar, left side, upper jaw, of the Ursus spela!us. 

33. The left posterior and superior molar tooth of the UrsuJ· spel<eus. 

34. A similar specimen with the tuberculatecl surface, beautifully entire. 

35. The right posterior molar, upper jaw, of the Cave Bear. This specimen 
was numbered 'r. 14' in the original H umterian Catalogue of Fossils, in 
which it is stated to be from Bauman's cavern in the Hartz Forest, 
Germany. 

36. The second molar tooth, right side, lower jaw, of the Ursus spela:11,s. 

37. The anterior extremity of the left ramus of the lower jaw of the Ursus 
pris<:us (Goldfuss). The canine is in place, but the summit of tbe crown 
is broken off; immediately behind the canine is the socket of the first 
small spurious molar ; the second molar is in place, in which the third 
or posterior inner tubercle and the posterior part of the grinding surface 
of the crnwn are both more elevated than in the corresponding unworn 

c2 
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tooth of the Ursus spel<J1us. The jaw of the Ursus priscus is relatively 

of less depth below the third and fourth grinders, in comparison with the 

size of those tc-eth, than in a Polar Bear of similar size; which, like the 

Ursus priscus, retains the small spurious molar immediately behind the 

canine. The third molar is one-half larger than in the Polar Bear, 

whilst the interspace between the first and second molars in the lh·sus 

priscus is little more than half that in tbe Ursus maritimus. The anterior 

margin of the symphysis is more sloping in the U. 11ta1·itimus than in the 
Ursus priscitS. 

This specimen, which is marked 'r. I 8' in the original H unterian Ca­

talogue of Fossils, is stated to be from Germany. 

38. A portion of the posterior part of the left ramus of the lower jaw of a 

Bear, containing the three posterior molar teeth; the last molar is rela­

tively narrower than in the Ursus spel«1us, and the longitudinal depres­

sion beneath the external alveolar wall is more marked than in the Ui·sus 

spel<J1us. The worn surface of the teeth, the strong muscular impressions 

,rnd the high coronoid process, indicate this fragment to have belonged 

to an old male specimen. It is more petrified than is usual in the cave 

fossils. This specimen is 'p. 11 ' in th(' Hunterian Catalogue of Fossils, 
but the locality from which it was obtained is not given. 

39. The left upper canine of a small individual or species of Cave Bear ; pro­

bably of th~ Ursus priscus. 

40. The right inferior canine of a small individual or species of Cave Bear. 

41. The canine of a Bear. From the limestone cavern at Oreston, discovered 

iH 18:.!0•. Presented by J oscp!, Tfl'hidbey, Esq., Civil Engineer. 

• This and the preceding fossils of the Bear from Oreston are mentioned in the paper by Joseph 

\Vhidbcy, &CJ,, Civil Engineer, jn the Philosophical Trans.actions for 1821. They were found asso­
ciated wit.h the t?oth of a Rbinocel'os and some bones of .a large Hnminant in a cavern io the lime .. 

stone qual'l'ies, which is described as follows:-" The,sc bones were lately found in a cavern one foot 
l1igh, eigh!ecn feet wide, and twenty feet long, ly ing on n thin bed of dry clay at the bottom; the ea .. 
vern was e ntirely sunoundcd by compact limestouc rock, about eight feet abo,·e high-water mark, 
fifty-five feet below the surface of the rock, one hundred and seventy-four yards from tl,e original 
face of the quarries, and about one hundred aud twenty yards, in that direction, from the spot where 
the former bones (those of a Rhinoceros) were found in 18 16." 
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42. The atlas of the Cave Bear ( Ui·sus spel,:cus). 

42'. The atlas of the '\,Vhite Bear ( Ursus maritimus). This differs from the 

preceding in the greater relative length and breadth, and squa1·er form of 

the transverse processes; in the greater vertic,11 diameter of the cavities 
for the occipital condyles; ancl in the smaller 6ize of the spinal canal. 

T he odontoid surface is less distinctly marked off from the posterior ar­

ticular surfaces than in the Cave Bear. 

43. The vertebra dentata of the Cave Bear ( Ursus spel,:cus). 

4:l'. T he corresponding bone of the '\Vhitc Bear. The superior vertebral 

la111 in:c or neurapophyses in the Cave B ear have a less relative antero­

posterior extent in proportion to their height; the inferior margin of 

the transverse process is concave in the Cave Bear, but is convex in the 

White Bear; the body of the vertebra projects further behind the base 

of the transverse process in the Cave than in the White Bear; the pos­

terior oblique processes are turned more outwards in the Cave Bear ; 

the o<lontoid process is more convex at its under part; the anterior part 

of the spinous process arches further forwards in the Cave Bear. In 

all the generic characters the clentatre of the recent and extinct species 

essentially resemble each other. 

44. A lumbar vertebra of the Cave Bear. 

45. A l umbar vertebra of the Cave Bear. 

46. A posterior lumb:1r vertebra of an old Cave Bear, showing exostosis from 

the inferior surface of the body. 

17. Some lumbar vertebra:: and other bones of the Cave Bear, cemented to-

gether by a mass of stalactite. 

48. T he sacrum of a Cave Bear. 

48'. The sanum of a Grisly Bear. 

49. Th<' right humerus of the Cave Bear ( Ursus spe!,:cus). 

50. The right humerus of th<' same species oif Cave Bear. 

51. The left humerus of apparently the same individual; this co.-responds with 
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the lower figure of the humerus in Plate XX. of 1-lunter's Memoir, Phil. 
T1·ans., 1794. 

51 '. Tine left humerus of a large and old sped men of the Polar Bear ( Ursus 

111aritimus). The upper figure of the humerus in the plate above quoted, 
closely corresponds with this specimen, and was probably engraved in 
order to illustrate the differences between the recent ancl fossil species. 
As the present bone was placed in the same drawer with the two pre­
ceding humeri of the Cave Bear, which it exceeds in size, it is most pro­
bable that they are the identical specimens alluded to in the following 
pai,sage of 1-lunter's Memoir:-" There arc two ossa humeri rather of 
less size than those of the recent ,vhite Bear." Hunter does not allude 
in the text to any other difforences, bllt some of these are illustrated by 
the figures. These accurately show, for example, that the humerus of the 

,vhite Bear i$ broader at both extremities, and thicker in proportion to 
its length than in the Cave Bear: the supinator ridge forms an angle in­
stead of being continued downwards ~n a gentle convex curve ; the 
internal condyle is much thicker and stronger where it boLmds the 
olec1·anal cin•ity, and it extends inwards to a greater distance from the 
articular surface; the deltoidal 1·idge reaches lower down in the '\\'hite 
Bear ; the autero-posterior diameter of the proximal third part of the 
bone of the White Bear exceeds in a marked degree that of the extinct 
species. 

The decease of Hunter took place before the ohservations on the fossil 
cave-bones, which he had communicated to the Royal Society, were read, 

and the individual to whom the task of superintending the printing of 
the paper was entrusted, ascribed, in the explanation of the Plates, both 
figures of the humeri to the foss il species. Cuvier, who die! not perceive 
the resemblance of the upper 6gnre to the humerus of the '\-Vhitc Bear·, 
and who therefore did not recognise the mistake, avails himself of that 
figure to illustrate his opinions respecting the speci fi c distinction of his 
lh·sus speli:t:ltS and Ui·su,s arcto"ideus. 

There is preserved in the Parisian Collection a humerus of one of the 
gr-eat Cave Dears, the internal coudyle of which is perforated, as in the 
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feline tribe; whilst all the other humeri are imperforate and correspond 

with the lower figure in Hunter's plate. But the perforated fossi l 

humerus figured by Cuvier difforsfrom that of the White Bear figured by 

Hunter in the shorter deltoid ridge, the nanower proximal and distal ex­

tremities, the convex outline of the supinator ridge, and the inferior pro­

duction of the inner condyle ; in short, in all those characters by which 
the imperforate fossil humerus has been shown above to di ffor fron, that 

of the , Vhite Bear. Not any of the three fossil humeri in the Ilunterian 

Collection have the perforation of the internal condyle; and amongst the 

extremely numerous humeri that have since been obtained from the bone­

caves of Germany, not any have been found to present the perforation 

which Cuvier regards as the specific cha1·acter of th is bone in the Ursus 

spel{eu.~; it is rnost probable, therefore, as Professor De Blainvillc con­

jectures, that the perforation in question is an accidental anomaly. 

5 I•. The left humerus of an immature Grisly Bear; the relative breadth of 

the distal extremity arising principally from the great extension of the 

internal condyle surpasses that of the " 7hitc Bear, and, t'tj'ortiori, differs 

from that of the Ursus spcl(f;uS; this di!fo rencc is the more satisfactory, 

as it is founded on the comparison of the bone of a young Grisly Bear 

with that of an old Cave Bear; proving that the greater development of 

the in ternal condyle is not a character or. consequence of age. 

52. Th e right ulna of the Cave Bear ( Ui·s1t$ spc/(C'lt$). 

From the bone-cave of Gailenreuth. 

Presented by tltc Eai·t oj" Ennis/.:i//en. 

52'. The right ulna of a Grisly Bear (Ui·sus.fero.~'). 

52°. The right ulna of a Polar Bear ( U1·sus ,maritimus). 

The ulna of the Cave Bear, compared with one of the Poh1r Bear 

of the same length, is less st raight, being more convex towards the ra­

dius; it is thicker, particularly at the anterior part of the shaft ; the 

ridge on the outside of the distal encl of the bone is more produced; the 

styloicl process is more pointed; and the concavity on the inner side of 
the proximal articular surface is deeper. 



16 

53. The proximal half of the left ulna of the great Cave Bear. 
From one of the caverns in the limestone quarry at Oreston, near Ply-

mouth. Presented by Joseplt Whidbey, Esq. 

54. A corresponding part of a smaller individual or species of Bear. 
From the hone-cave called Kent's Hole, near Torquay. 

Presented by Gerard Smitli, Esq. 

55. The right radius of the great Cave Bear. 
From the bone-cave at ~Iuggendorf. 

Presented by M. Augustus Vautier de Saltikqff. 

56. The right pisifor111 bone of the Urs11s sp,:lceus. 

57. The left pisiforrn bone of another individual. 

58. T he right femur of the great Cave Bear. 
From the bone-cave at Muggendorf. 

]>resented by iW. Augustus Vaitlier de Saltiko/J: 

59. The left femur of the Ursus speheus. 

59' . The corresponding femur of the \Vhitc Bear. 
The difference between these two bones is analogous to that which has 

been pointed out in the humeri of the recent and extinct species ; the 
femur of the White Bear being broader in proportion to its length, espe­
cially at its two extremities. Jt is owing to this breadth that the small 
trochantcr is thrown wholly to the posterior surface of the bone, the 
inner margin being continued beyond it ; whilst in the Cave Bear, the 
small trochanter, though on the posterior surface of the bone, prnjects a 

little beyond the inner margin. At the distal end of the bone, the tu­
herosity above the. internal condylc, corresponding with that in the hu­
merus, is larger and more prominent in the \Vhite than in the Cave 
Bear; the same difference in the position in the small trochanter is pre­
sented by the Grisly Bear as compared with the Cave Bear, and the ex­
tremities of the bone are relatively broader. 

60. The middle metatarsal bone of the right foot of the Cave Bear. 

60' . The corresponding bone of a ,vhite Bear. 
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Genus Gulo. 

6 1. A plaster cast of the posterior moiety of the left ram us of the lower jaw 

of the Cave Glutton ( Gulo J-pelr.eus, GoLoruss). It contains the thn:e 

posterior molar teeth. 
P1·ese11ted b.1/ Sir Pltilip de ill/a/pas Grey Egerton, Bart., Jllf P. 

62. A plaster cast of the shaft and distal extremity of the right humerus of 

the Gulo spelreus. 
Presented by Sir Philip de 1ltJalpas Grey Egerton, Bart., JVI.P. 

Ga. A plaster cast of the right tibia of the Gulo spelrcus. 
Presented by Sil- P!tilip de 111aLpas Gn:y Egerton, Bart., M.P. 

64 . A plaster cast of the middle metacarpal bone of the Gulo spelceus. 
The originals of the preceding casts were discovered in the bone-cave 

at Guilenrcuth. 
Presented by Sir P!ii!ip de _lltfalpas Grey Egerton, Bai·t ., 111.P. 

Tribe Digitigrada. 

Genus P11torius. 

65. The cranrnrn and right ramus of the lower jaw of a species of Stoat, 

ver y nearly all ied to the F erret (Putorius Furo, C uv.). 

66. 

From one of the raised b(·athes JJ car Plymouth. 

P'resented by Prof. Ou,en, F.R.S. 

Genus Ganis. 

Right lower canine of a \Volf (Ganis liqn1s, LI NN .). ' 

The fang of the tooth is absol'bcnt ancl adheres to the tongue, from the 
loss of the an imal matter ; the coloul' of the cna1ncl covering the Cl'Own 

has been changed to a jet black. This specimen is No.' r. 50' in the 

Ol'i_ginal Catalogue of Fossils; but the locality and stratum are not 

recorded. I-lunterian. 

D 



67. The sectorial tootli of the right side, lower jaw, of a Wolf. 

The locality i~ not recorded. flunterian. 

The following fossils of the '\>Volf are from that division of the limestone 

'luarries at Oreston, near Plymouth, called the 'Gallery,' and marked 'E' 
in the plate 6. of the Philosophical T ransactions for the year 1823; in which 

volume this cavern and its fossils are described by Messrs. '\>Vhidhry and Clift. 

68. Tl1e right side of the lower jaw, containing the five anterior molars of a 
\iVolf (Ganis lupus, L 1NN.). 

69. The anterior portion of the right rarnus of the lower jaw of an old '\,Volf, 

containing two incisors, the canine and four false molars, all much worn. 

70. A portion of the left ramus of the lower jaw of a Wolf, containing five 
of the molar teeth, the crowns of which are not worn. 

71. The anterior part of the left ramus of the lower jaw of a \Volf, containing 

the canine, the fonr anterior or spurious molars, and pa1·t of the first true 

molar, which from its peculiar form is called the camassial or scctorial 
tooth. 

7-2. The posterior part of the right ramus of the lower jaw of a \Volf, con­

taining the last molar tooth ; the bone is enlarged and ulcerated near 
the angk, in which abscess on each side has produced sinuses perforating 

the angle. This specimen is figu red in. plate 8, figg. 2 and 3 of the Me­
moir above cited. 

73. The posterior· part of the left ram us of the lower jaw of a \Volf, similar! y 
diseased, and perhaps belonging to the same individual. 

74. One incisor tooth of a Wolf. 

75. Four canine teeth of a ,volf. 

76. Three canine tet'th of the upper jaw of a ,v olf. 

77. T b1·ee more or less mutilated sectorial or first true molar teeth, of the 

left side, upper jaw, of a \Volf. 

78. T he second or penultimate true molar of the 1·ight side, upper jaw, of a \:Volf. 
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i9- The last true molar of the right side, upper jaw, of a \Volf. 

80. Two false molar teeth of the left side, lower jaw, of a \Volf. 

8 1. The sectorial tooth, of the left side, lower jaw, of a \Volf. 

82. The sectorial tooth, of the right side, lower j:1w, of a \Volf. 

83. Th!l:'cc fractured cervical 11crtebrre of a \ \'olf. 

84. A fractured dorsal vrrtebrn of a \1/ olf. 

85. A fractured lumbar vertebra of a \Volf. 

86. The left humerus, wanting 1he proximal extrem ity, of a \Volf. 

Si , The shaft of the right bu111nus of a \ Volf. 

88. The proxirnal end of the right ulna of a \\Tolf. 

89. The proximal part of the left ulna of a \Volt'. 

!)0. The proximal part of the right ulna of a \Volf; it has been gnawed by 

some small quadruped. 

This specimen is alluded to in the following passage from the ' Rcli­

qni,e Diluviamc' of Dr. Buckland :-"The bones (at Oreston) appeart!d to 
us to have been washed down from abo,1e at the sa1ne time with the mud 

and fragments ofl imestone, through which they are dispersed, and to have 

been lodged wherever them was a ledge or cavity sn!ticienrly capacions to 

receiYe th<'m; they were entirely without order, and not in entire skeletons; 

occasionally fractu red, but not rolled ; apparently drifted, but to a short 

dis tance from the spot in which the animals died; they seem to agree in 
all their circumstances with the osseous breccia of Gibral tar, excepting 

the accident of their being less firmly cemented by stalagmitic infil tra­

tions throngh thei r earthy matrix, and conse<p1cntly being nJOrt! decayed ; 

they do not appear, like those of Kirk<lale, to lwar the marks of having 
been gnaw,•d or fractured by the teeth of Hya>nas, nor is tltcrc any 

1·,•ason to believe them to have been introduced by the agency of' these 

anilllals. The only marks I have seen on them were those pointed out 

to me by i\Ir. Clift, of nibbling by the incisor and canine teeth of an 
animal of thf' size of a weasel, showing distinctly the different tffcct of 

1·ad1 individual tooth on the ulna of a wolf and the tibia of a horse." p. 73. 

9 1. The distal portion of the right radius of .a ,vo!f. 

DZ 
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92. The two outer metacarpal bones of the left foot of a ,volf. 

93. The left femur, wanting the di~tal end, of a \Volf. 

94. The distal part of the left tibia of a \Volf. 

95. T lnee metatarsal bones of the right foot of a \Volf'. 

96. The proximal phalanx of the fourth toe of the right fore-foot of a Vv ol[ 

97. The proximal phalanx of the second toe of the left hind-foot of a \Volt'. 

All tl1e preceding bones oj' t!te lf/oij; ji·om tlie limestone caverns at 
Orcston, nea1· Plymoutlt, Devon, were discovered in 1822 by 1vlr. 
Jolm IP/lidbey, Civil Engineer, and were presented by ,lfr. (110111 

Sir Jolm) Barrow, Secretary to t/;e Admiralt.1J, 

98. Two canine teeth of a Fox (Ganis f/ulpi.s, LrNN.). 

99 . A cervical vertebra of a Fox 

l 00. A fractured dorsal vertebra of a Fox. 

IOI . The shaft of the hu111c· n1s of a Fox. 

102. A portion of the shaft of the femur of a Fox. 
Tlte pi·eccding specimens oj' t!te Fo:i: are from tl1e Oreston cavern. 

marked E in the figure above quoted. Tltey were discovered b_y 
111/r. Ff/l1idbey, and 1n·esented by Sir J . Ban·ow, Secretary to tlie 
Admiralty. 

Genus Machairodus. 

J 03. 'fhe canine tooth of the 111acliairodus latidens, OwEN. 

Prom the ossiferous cavern called Kent's Holt>, Torquay, Devon. 

Presented by tltc Earl oj' Enniskillen, D.C.L. 

I 031
. Two ca~ts of canine teeth of the Maclwirodus latidens, from the same 

cilvern . Presented hy tlw Rev. Dr. 1/uclclaud, F.R.S. 

J 04. Thie cast of a canine tooth of the jJIJatliairodus cultridens, KAUP (Pelis 
cultridens, BR.\VAHD, U1·sus cultridens, Cuv1E11). 

From the drift or diluvium of the Val cl'Arno. 
Pre.\'ented by J.B. Pentland, Esq. 
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Genus Hyama . . 
105. The upper portion of the cranium of the Cave IIya:ma ( l-lyama spelrra, 

Cu v.) , with the right occipital condylc and rightgknoid cavity: the ce,-e­

ln·al cavity is exposed, on the inner surface of which the convolutions of 

the brain are strongly rnoul<le1l: the bon y tento rium is well shown, as also 

the great extent of the a ir sinuses which are continued b<'ncath the 

sagitta l crrst as far as the occiput. T lui tympanic bulla is broken open, 

showing the inve rted bony frame for the attach,ncnt of the membrane o r 

ear-dmm. From the length and clcvittion of the parietal crest and of 

those on the Ot'c ipital surface of the skull, the specimen may be c·on­

cl udcd to have belonged to an aged ind ividual. It is larger, but uot in 

a ve ry g reat d,·gree, than the sknll o f a fu ll -grown Spottc,1 or Cape Hya:na 

(llyrtma crocuta), from which it d iffers chiefly in the smaller interspac,· 

be tween the occipital condyle and the occipito-nmsto i<l process, and i11 

tlic greater relative ex tent of the posterio r plate of the g lcraoid cavity. 

This fossil is fro111 the cavern in the linwstonc r1ua rries of O rcston, 

near PI ymouth, marked B in the plate 6. of the l.Vlrmoir by lviessrs. 

\ Vhidl )('y and Clift above quoted. The fossil itself is figured in plate 11 . 

Presented by Sii- Jolin Barrow, F.R.S. 

I 06. A portion of the cranium wi1h both occipital condyles and the left glcnoid 

cavit y of a younger Cave Hya:na. The nonage of the individual to 

which this fossil belonged is shown by tbe small size of the sagittal and 

occipital crests, and the li111itccl extent of the nasal s inuses, which arc not 

continued backwards beyond the fron tal bones. 

From the cave B, at 0Peston. 
Presented by Sii· J ohn Ban·ow, F. R .S . 

107. The posterio r part of the left parietal hone of a young Cave Iiyrena 

(Hyama spei<ca), from the bone-cave at IGrkdalc, Yorkshirr. 

Prese11tnl by ,fohn Gibson, Esq., F. G.S. 

I (1:3. A portion of the left superior maxi llary bone of the Cave Hy::ena, wi th 

the canine and molar tecl h. Th1: onl)' di lfcrencc whid1 this specimen 

presents when compared wi1h the S potted H yama ( l1yama crocuta,, is a 
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proportionately smaller size of the anterior and internal tubercle of the 

penultimate molar tooth and its clost:r approximation to the last molar, 
wl1ich is implanted by a single fang. 

From the bone-cave called Kent's Hole, near Torqnay. 

Presented by Gerard Smit/1, Esq. 
I 09. A considerable portion of the left ram us of the lower jaw of the Cave 

Hyrena, with the canine and molar teeth. 

This fossil exceeds in size the corresponding portion of the jaw of 
the Spotted Hyama, which is the h1rgest known existing species : the 

posterior ridge of the second molar tooth is likewi~e broader, but no un­

equivocal specific differences can be distinguished. 

This specimen is from the cave B, at Orcston: it is figured at piate 
I 2. fig. 9, of the Memoir by Messrs. '\Vhidhey and Clift above cited. 

Presented by Si1· Jolin Barrow, F. R.S. 

110. The anterior part of the right rarm1s of the lower jaw of the Cave H yrena, 

having two of the incisors, the canine and three of the molar teeth. 
From the cave B, at Oreston. 

])resented by Sir Jolin Barrow, FR.S. 

I 11. A considerable portion of the left nunus of the lower jaw of the Cave 

Hyrena, with one incisor and the four molar teeth. This specimen, which 

is from the hone-cave at Kirkdale, Yorktihi1·p, so closely conesponds with 

the specimen from Oreston, Plymouth, RS to leave uo donbt of the specific 
identi ty of the ancient Hyrenas of these distant parts of England. 

Presented by Jolin Gibson, Esq., F. G.S. 

112. A portion of the left ramus of the lower jaw of a younger specimen of 

the Cave II yrena, containing the sockets of the three incisors, the canine, 

and two molars. '\Vhen compared with a specimen of corresponding age 
of the Spotted Hyrena, the fossil presents a larger relative size of the first 

molar, particularly of its posterior division, and also of the posterior ridge 

of the second molar. The distance between the canine and the first 
molar is greater in the rect"nt than in the extinct species. 

From the cav<: at Ki1·kdalc, Yorkshire . 
Presented by Jolin Gibson, Esq., F G.S. 
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I I :1. A port ion of the left ram us of the lower jaw, conta inin~ the last two 

grinders, of the C,"•e Hyama. 
From the cave at K irkda le, Yorkshire. 

Presented b!J John Gibson, Esq., F. G. S. 

11 4. A hlOrtion of the right ramus of the lower jaw of the Cave Hya:na, con­
ta ining two inl'isors, the canine and three of the molar teeth. In the 

g reate r n·lative s ize of the firs t molar and the shorter interspace ~c­

parating it from the canine, this specimen oltc rs the same diffe rences 

from the Spotted H ya:na as do the preceding fossils. 

From the cave at Kirkdalc. Yorkshire. 

Presented b!J John Gibson, Esq., F. G.S. 

11 5. A cast of a considerable portion of the right ramus of the lower jaw of 

the Cave Hpena, from the cav,·rn at Gailc1: rnuth. The specimen has 
contained tht: four molar teeth; it illus trates the specific identity of the 

continental with the British extinct H yrenas, and equally proves that 

both d iffer from the exis ting spccil's in the characters already described. 

1'rese11ted b!J Sir Philip de Jl£tdpas Grey Egerton, Bart., .ll.P. 

I 16 . A portion of the right ramus of the lower jaw of the Cave H yrena. I t 

contains the first and second molar teeth, which had bl'en only recently 

acquired; they are larger than the co1·1·,·sponding teeth in specimen No. 

I 11, from the cave at Kirkdale, hut a re s tipportcrl by a smaller and 

shallower nuuus ; this specimen has, therefore, 111ost pro ha bi y belonged 
to a young male. 

F rom K<:nt's Hole, near Torquay. 

Presented b!J Gcrrl1'd Smitli, Esq. 

117. A portion of the right ramus of the lower jaw of the Cave IIyrena, con­

taining the two posterior molar teeth, much worn. 

From Kent's Hole, near Torquay. 

Presented b.1J Gel'al'd Smith, Esq. 

I 18. A portion of the left ranrns of the lower jaw of the Cave Hyrena, con .. 

taining the first molar tooth. 

From the cave B, at Oreston. 

Prcse1tted by Sii- J ohn Barrow, F.R.S. 
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119. A portion of the left ramus of the lower jaw of a young Cave Hyrena, 
containing the sockets of the deciduous molars; the crowns of the per­

manent t:tolars are still concealed. 
From the cave at Kirkdale, Yorkshire. 

P1·ese11ted by Jolin Gibson, Esq., F. G.S. 

120. A portion of the left .-amus of the lower jaw of a young Cave Hyrena; 

it contains the last deciduous molar, and the half-for111ed crowns of the 
penultimate, and last true molars which had not risen from the jaw ; 

it may he ohse1·ved that the deciduous molar has a more complicated 

cr own than its successor, corresponding in form with the last true 
molar, ancl not witb the penultimate one which is about to take its 

place. 
This specimen is from the cave B. at Oreston, and is figured in 

Messrs. " ihidbey ancl Clift's Memoir, pl. I 0. fig. 7, loc. cit. 
Presented by Sil- Jolin Ban·ow, F.R.S. 

121. Two right iucisors of the upper jaw of tl1e Cave Hyrena. 

From the cave at Kirkclale, Yorkshire . 

Presented by Jolm Gibson, Esq., J?. G.S. 

I 22. Two left incisors of the upper jaw of the Cave Hyrena. 

From the cave at l( irkdale, Yorkshire . 

Presented by Jolin Gibson, Esq., F. G.S. 

123. The symphysial encl of the right ramus of the lower jaw of the Cave 

H yrena, with the middle incisor. 

Fl'om the cave at Ki rkdale, Yorkshire. 

Presented by J olin Gibson, Es9., [,~ G.S. 

124 . The two outer incisOl'S of the upper jaw of the Cave H yrena. 
From Oreston. Presented by Sir Jolm Barrow, P.R.S. 

I 2:i. T he two out.er incisors of the left ramus of the lower jaw of the Cave 
Hyrena. 

From Oreston. Presented by Sir Jolin Barrow, F.R.S. 
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126. The two outer incisors of the left ramus of the lower jaw of the Cave 
Hyrena. 

From Kirby Moorside. 

Presented by Jolm Gibson, Esq., 1''. G.,S. 

12j. Two right upper canines of the Cave Hyrena, much worn. 

From Oreston. Presented by Sir Jo!tn Barr(JW, F.R.S. 

128. The right upper canine tooth of the Cave H yrena. 

From Kent's Hole. Presented by Gerard S111it/1, Esq. 

I :!9. Two left upper canines of the Cave H yrena. 

From Kirby l\1oorsidc. 

Presented by Jolm Gibson, Esq., F. G.S. 

130. One right canine of the lower jaw of the Cave H yrena. 

From Kirby Moorsi<le. 

Presented by Jolin Gibson, Esq., .P G.S. 

131. One left canine of the lower jaw of the Cave Hyrena. 
From Kirby Moorside. 

Presented by Jolm Gibson, Esq., F. G.S. 

132. Two corresponding teeth of the same species of Iiy:.-ena. 

From Kent's Hole. Presented by Gerani Smith, Esq. 

133. The right and left canine of the lower jaw of the Cave Hyrena. 

From Oreston. Presented by Sir Jo!tn Barrow, F.R.S. 

1:H. The left canine of the lower jaw of an old Cave H yrena, with an unusually 

long fang, much thickened by the growth of the outer layer of ce­

mentum. From Kirby lVIoors idc. 
Pre$ented by John Gibson, Esq., F. G.S. 

135. T he right penultimate molar of the upper jaw of the Cave Hya-na. 
From Kent's Hole. P resented by Gerard S111it!t, Esq. 

136. The crown of the penultimate molar, left side, upper jaw, of the Cave 

Hyrena. 

From Oreston. Pre~·ented by Si1· Jolin Barrow, F.R.S. 
£ 
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13i, The penultimate molar, left side, upper jaw, of the Cave Hyrena. 

From Kirby Moorsid<>. 
Presented by John Gibson, Esq., F.G.S. 

138. A consiclerablc portion vf the opposite molar of the same species, from 

the same localitv. , 

P1·esented by John Gibson, Esq., F. G.S. 

139. The first molar tooth of the right ramns of a lower jaw of a Cil\'e 

Iiy~na. 
From Kirby l\tloorside. 

Presented by Jolm Gibson, Esq., F. G.S. 

140. A portion of the left ramus of the lower jaw, containing the first 11,olar 
tooth of tht, Cave H vrena. , 

From Kirby Moorsidt'. 

Presented b.1J John Gibson, Esq., F. G . .S. 

141. The corresponding molar tooth of a larger and older individual of the same 

species, and from the same locality. 
Presented by J olm Gibson, Esq., F. G.S. 

142. The second molar tooth, right side, lower jaw, of a large Cave H yama ; 

the upper half of the crown is worn away, and the fangs are solidified. 

From Oreston. Presented by Si,· John Barrow, F.R.S. 

143. The corresponding tooth of the opposit,e s ide of the lower jaw, similarly 
worn. 

From Oreston. Presented by Sil- J olm Barrow, F.R. S. 

144 . A corresponding tooth of the samr species of Hyrena, from the same 
locality. 

In all these second 11 ,olars the fangs are impressed with a longi­

tudinal groove on th(' ir inn1!r side. 
P1·ese11tt:d by Sir Jolm B(ln·ow, F.R.S. 

145. The crown of the second molar tooth, right sidP, lower jaw, of a young 

Cave Hyrena; the forwation of the fangs has only commenced. 

Froru Ore8tOn. Presented by Sir Jolm Barrow, F.R.S. 
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146. The crowns of two of the second molar teeth, right side, lower jaw, of the 

Cave Hyrena. 

From Ki rby Moorside. 
Presented by John Gibson, Esq., F.G.,S. 

14i. The crown of the second molar tooth, left side, lower jaw, of a young 

Cave Hyrena; only the outer shell has been completed. 

From Kirby Moorside. 

Presented by J olm Gibson, Esr;., F. G.S. 

J .Jl,. A fully formed corresponding molar tooth of an older individual of the 

Cave Hyrena. 
From Kirby l\lloorside. 

Presented by John Gibson, Esq., F. G.S. 

J -19. Tht: third molar tooth, right sicle, lower j aw, of the Cave Hy::ena. 

From Kirhy i\lloorside. 
Prese,iled by Jolm Gibson, Esq., F.G.S. 

, 150. Tbe crown of the third molar tooth, left sicle, lower jaw, of a young 

Cave Hy:ena; only the outer shell of the tooth has been completed. 

From Kirby i\1oorsicle. 

151. A fully formed corresponding molar tooth of an older individual of the 

Cave Hyrena. 
From Kirby l\ll oorside. 

Presented by J olin Gibson, Esq., F. G.S. 

152. The third molar tooth, left side, lower jiaw, of the Cave Hy::ena; it cor­

responds in character ancl was contained in the same box with the sec­

torial molar of the vVolf (No. 81.), but the locality is not noticed. 
I-fu,nterian. 

153. The last molar tooth, right side, lower jaw, of an old Cave Hy::ena ; the 
crown is worn and the fangs arc consol idated. 

From T<irby i\lloors ide. 

Presented by J ohn Gibson, bsq., F. G.S. 

15~. The crown of the last rnolar tooth, left s ide, lower jaw, of a young Cave 

E2 
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Hyrena: it is hollow, and the cutting edge retains the original crena­

t10ns. 

From Kirby Moorside. 
Presented by J ohn Gibs<m, Esq., F.G-.S. 

155. Two corresponding molar teeth, fully formed, from individuals of different 

ages of the Cave Hyrena. 

From Kirby Moorside. 
Presented by J ohn Gibson, Esq., F.G.S. 

156. The fifth cervical vertebra of the Cave H yrena. 
From one of the caves at Ornston. 

Presented by Sir John Barrow, F.R.S. 

157 . The anterior and posterior oblique processes of the left side of a cervical 

vertebra of the Cave Hyama. 

From Kirby Moorside. 

Presented by Jolm Gibson, Esq., F. G.S. 

158. The first lumbar vertebra of the Cave H yrena. 

From Kirby Moorside. 

Presented by Jolm Gibson, Esq., F. G.S. 

159. A corresponding vertebra of a young Cave Hyrena. 

From Kirby Moorside. 

Presented by John Gibson, Esq., F. G.S. 

160. Tht• distal half of the right humerus of the Cave Hyrena. 

From Oreston. Presented by Sir John Barrow, F.R.S. 

161. The outer mP.tacarpal bone of the right foot of the Cave Hyrena; and 

a concsponding bone of the left foot of probably the same individual. 

From Ores1011. Presented by Sir John BarrQW, F.R.S. 

162. The distal half of the right tibia of a Cave Hyrena. 

From Orcston. Presented by Sir John Barrow, F.R.S. 

163. The l~ft astragalus of a Cave H yrena. 
From Kirbv Moorside. 

Presented by John Gibson, Esq., F. G.S. 
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I (H. A portion of a proximal phalanx of the right hind-foot of the Cav(• 

Hyama. 

From Oreston. P re.l'ented by Si,· John Barrow, F.R.S. 

165. The second phalanx of the inner toe of the left hind-foot of the Cave 

H yrena. 

From Oreston. Prese12ted by Sil- Jo/111 Barrow, F.R.S. 

166. The metatarsal and three phalangeal bones of the Cave H yrena. 

From Kirby Moorside. 

Presented by Jolin Gibson, Esq., F'. G.S. 

Genus Felis. 

167. The left superior canine tooth of the Fe/is spelrca, C1,;v. 

From the cave called Kent's Hole, near Torquay, Devon. 

Presented by Germ·d Smith, Esq. 

The following plaster-casts of the large extinct Lion or Tiger, called Pelis 

spelaa, were discovered in the bone-cave at Gaylenreuth, and presented to the 

Museum by Sir Philip de M. Grey Egerton, Bart., M.P. 

168. Tbe left superior canine tooth of the Felis spelaa. 

169. T be two external incisors, upper jaw, of the Pelis spela:a, Cvv. 

I iO. The posterior molar of the right side of the upper jaw of the Pelis 

spelcea. 

171. The anterior part of the right ramus of the lower jaw of the Fe/is 

spel<Za. 

171 '. The right ramus of the lower jaw of the T iger (Fe/is Tigris); besides the 

difference in size, whirh is greatly in favour of the extinct species of 

Fe/is, the canine tooth is placed more vertically in the jaw in the T iger. 

172. The atlas, wanting the left transl"erse process, of the Fe/is spclaa. 

172'. The atlas of the Tiger. 

173. The thi rd cervical vertebra of the Felis s-pel,ea. 
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I 73'. The third cervical vertebra of the Tiger. 

The spinous process is more developed, and the under part of the body 

is more convex in the extinct than in the recent species. 

174. The thirteenth dorsal vertebra of the Fetis spelma. 

I 74'. The corresponding vertebra of the Tige1·. 

The body of the vertebra is deeper in proportion to its length, and is 

more convex below than in the T iger, in which the under surface is 

1narke,l with a slight longitudinal ridge as in the cervical vertebrre. The 

articular caviti<'S for the last pair of ribs are deeper in the Fe!is J71elt£a, 
and indent the contour of the anterior ·part of the body of the vertcbrre 
on each side. 

I 75. A mutilated lumbar vertebra of the Felis spe/(JJa. 

I 75 '. A corresponding lumbar vertebra of the Tiger. 

The under surface of the vertebra is longitudinally ridged at its antc-

terior part in both the recent and the extinct species. 

I 76. A mutilated lumbar vertebra of the Felis spelma. 

I 76'. A corresponding lumbar vertebra of the Tiger. 

I 77. An anterior caudal vertebra of the Felis spe!Ola. 

177' . A corresponding vertebra of the Tiger. 

178. A mutilated anterior caudal vertebra of the Fe/is spelOla. 

179. A middle caudal vertebra of the Felis spela:a. 

179'. A corresponding caudal vertebra of the Tiger. 

I 80. A posterior caudal vertebra of the Felis spel(JJa. 

180'. A corresponding vertebra of the Tiger. 

181. A posterior caudal vertebra of the Felis spe/(Ca. 

182. A caudal vertebra of the J,e/is spelfCa, from very near the end of the tail. 

183. TJ1e left humerus, wanting the distal end, of the Felis ~7,elcea. 

183'. 'l!'he left humerus of the Tiger. 
The humerus of the t'Xtinct species is more flattened along its postc-
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r1or part, and is relatively broader antero-posteriorly ; the deltoid ridge 

being more produced, and giving a more angular outline to the anterior 
contou1· of the bone. The commencement of the characteristic perfora­

tion of the internal condyle may be seen in the fossil. 

184. The right scapho-lunar bone of the Fe/is spelcca. 

184'. A corresponding bone in the Tiger; very little difference save that of size 

can be detected in the fossil. 

185. T he metacarpal bone of the second or index digit of the ld't anterior ex­
tremity of the Fclis spel(ca. 

185'. The corresponding metacarpal of the Tiger. 

The superior size of th is and the fo[lowing bones of the paw of tlw 

fossil Felis is worthy of notice. 

186. T he metacarpal bone of the third or med.imn digit of the lc•ft anterior c:x­

tremity of the Fe/is speltea. 

186' . The corresponding bone of the T iger. 

187. The metacarpal bone of the fourth digit of the left anterior extrelll ity of 

the Felis spelma, wanting the distal end. 

18i'. The corresponding bone of the Tiger. 

188. The 1netarcarpal bone of the fifth digit of the left anterior extremity of 

the Felis spelcea. 

188' . A corresponding bone of the Tiger. 

189. Th.e proximal phalanx of the fifth digit of the left anterior extremity of 

the Fe/is spelma. 

189'. A corresponding bone of the Tiger. 

190. A portion of the left os innominatum, with the cotyloid cavity of the 

Felis spela:a. 

191. The right femur of the Felis sp clma. 

191 ' . The righ t femur of the Tiger. 
Besides the difference of size, the shaft of the femur is more cylindrical 
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and less compressed from before backwards in the extinct than m the 
recent species. 

192. The right tibia, with the proximal extremity mutilated, of the Felis 
spela:a. 

192'. Tht· right tibia of the Tiger. 
Besides the difference in size the shaft of the tibia is less compressed 

from before backwards, along its distal third, in the extinct than in the 
recent species. 

J 9a. The left astragalus of the Pelis s-pela:a. 

Hl;l". The left astragalus of the Tiger. 
The lower part of the articular surface for the Ii bula is more produced 

outwarrls in the extinct Felis ; with this exception there is no other dif­
ference except in size. 

194. The right astragalus of the Fe/is s-peL(Ca. 

194 '. The right astragalus of the T iger. 

I 95. The right calcaneum of the Felis s-peltca. 

196. The right calcaneum of the Tig<'r. 

197, The right external cuneiform bone of the FeliJ· spela:u. 

197'. The right external cuneiform bone of the Tiger. 

198. The second right metatarsal bone of the Felis s-pela:a. 

198 '. The corresponding bone of the Tiger. 

l 99. The th ird right metatarsal bone of the Fe/is spclrea. 

:!00. The corresponding bone of a species of Fclis, as large as the Tiger. 
From the bone-cave at Kirby Moorside. 

Presented by John Gibson, Esq., f~G. S. 

200'. The corresponding bone of the Tiger. 

201. The fourth right metatarsal bone of the Fe/is spela:a. 

20 I'. The corresponding bone of the Tiger. 
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202. The proximal phalanx of the fifth or outer toe of the right hind-foot of 

tine Fe/is spel<ea. 

202' . The corresponding bone of the Tiger. 

203. The middle phalanx of the fifth or outer toe of the right hind-foot of the 

Pelis spel<ea. 

203'. The corresponding bone of the Tiger. 

204. The second left metatarsal bone of the l e lis spel<ea. 

204' . The corresponding hone of the Tiger. 

205 . The third left metatarsal bone of the Fe/is spela:a. 

205' . The corresponding bone of the Tiger. 

206. The fourth left metatarsal bone of the Felis speLcca. 

206' . The corresponding bone of the Tiger. 

207. The fifth left 111eta1arsal bone of the Felis spel1J1a. 

207'. The corresponding bone of the Tiger. 

208. T be proximal phalanx of the fourth toe of the left hind-foot of the Fetis 

speld!<t. 

208'. The <·orresponding bone of the Tiger. 

209. Tiu: distal or ungual phalanx of the fourth toe of the left hind-foot 

of the Fe/is spel<e<t. 

209'. The corresponding bone of the Tiger. 

Th,: superior size of the paws of the extinct Lion or Tie:er, as co111-
~ 

pared with those of the largest Bengal Tiger in the H unterian Collection, 

is illustrated by the recent hones in juxtaposition with the fossils, and 

may be appreciated by those who may not have the opportunity of com­

paring them, by the following table of admcasurements :-
Ft!li.8 $}}(!/a.YJ. 

in. lines. 
Feli& '/igr is. 
in . lioes. 

Length of the fii·st left metacarpal bone . 4 6 3 9 
D itto fii·st left metatarsal bone 
Dit to second left mctatm-sal bone 
Ditto 
Ditto 
Ditto 

third left mctatm-sal bone 
fourth letl; 1netatarsr.l bone 
proximal phalanx of second toe, left hind-foot 

t· 

5 

.s 
6 
5 
2 

3 
!) 

0 
6 
5 

4 3 
4 6 

4 7 
4 

10 
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210. The skull, wanting the lower jaw of the extinct crested Tiger (Fetis 
cristata, Falconer and Cantley). This completely petrified skull was dis­

covered by the collectors employed by , valter Ewer, Esq., of the E. I. 
C ivil Service, at the foot of a sandstone cli&: partly encased in a hard 

stone matrix, in the tertiary strata of the S ivalik Hi lls. T he sockets of 

th e teeth, some of which contain the fan gs, prove that the animal had 

acquired its full size, and the condi tion of the sagittal and deltoidal 
cFests indicate that it had ai-rived at foll maturi ty, if no t old age ; yet it 

is of a smaller size than the common Tiger, as the fo llowing- dimen-
~ 

sions show:-

1. Extreme length from the occipital c,·est to the alveolar mar-
gin of the intermaxillari.cs 

2. Extreme breadth across the zygomatic arches 
.3. From the postorl>ital process to occipital crest 
4. From ditto to alveolar margin of intermaxillarics 

Peli$ cri1tala. J,4!/if; Tigris. 
in. lines. in. lines. 

10 10 

8 0 
6 0 
4 10 

14 
9 

7 
6 

1 

6 
6 

7 
The cranrnm of the Fclis cristata differs from that of the T i<>·er 

::, ' as 
exemplified by the third and fourth admeasurements, in the rela tive 

shortness of the facial, compared with the cranial part of the skull ; i11 

which respect it li kewise differs, though in a minor degree, as has been 

pointed out by Messrs. Falconer ancl C autlcy, from the Leopard, the 

C heetah, the P uma ancl the J aguar. I u the truncated extremity of the 

nasal process of the superior maxillary bonr,, ancl the greater backward 
extension of the nasal bones, the Felis cristata most rcseml,Ics the Tiger. 

I n size, however, it most nearly approaches the .Jaguar, but differs from 

that and the 5k1.11ls of other existing felines, in the parallelism of the pos­

terior superior contour of the skull with t he basal line, and in the greater 

height of the occipital region, on which the above parallelism depends. 

1t is characteri zed likewise by the saliency of the sagittal crest, from 

w)1ich the specific name of the fossil is derived; a11d likewise by the 

el,evated position and the strongly arched outline of the inferior marg in 

of the zygomatic arches. 
Presented by TJ'/alter E wer, Esq., F.R .S. 
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Orcler RODENTIA. 

Genus Castor. 

21 I. The antt·rior part of the skull, wanting the nasal hones, of a Beaver 

( Castor europ(l!uJ·, Ow., CClstor fossitis, Goi.vF.) . T he incisors are 

broken: tlu ee anterior molars remain in place on the right side: the 

61·st is the deciduous molar, and is retained in the socket by th ree diva­

ricating fangs, in the intc rspace of which the crown of the permanent 

successor is exposed on the left side. The specimen has therefore be-

longed to an immature an imal. 

Berkshire. 

It was discovered in a rnoss-p1t m 

Flunterim,. 

211 '. The cranium of an American Beav1•r (Casto1· lanade11sis, 
the nasal bones removed, for comparison with the foss il. 

Kum,), with 

Co!leg·e. 
A trnnsvc1·sc line has been drawn across the anterior orbita l processes 

of the frontal bone, in the recent and fossi l specimens, to illust rat~ the 

osteological difference pointed out by Cuvicr ( Ossemens Fossi!es, 4to, 

1823, p. 57) between the Beaver of Europe and that of America; viz. 

that the uasal bones extend beyond that line further in the European 

tban in the Canadian species: the present fossi l agrees with the European 

Beaver in this character; hut the species has long bc!'n extinct in Great 
Britain. 

:212. T he right ram us of the lower jaw of a fossil Beaver ( li1stor europ((!us). 
From a moss-pit in Berkshire. 1-lunterian. 

Genus Trogoutlieriwn. 

213. The right incisor of the lower jaw of the g igantic- fo~sil Beaver ( Trogon­
tluriwn lltvieri, F1sCHER). This specin1en is No. r. 21 . of the Hunterian 

Catalogue, and is described as "a long cutter of the scalpris-dcntata, or 

Glires genus.,). T he locality is not indicated, but fossils of the sarne 

genus occur in the Norfolk Crag. lbmll'rian. 
F2 
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213'. The corresponding tooth of the Cast Qi· lanadensis. College. 

Besides the striking difference of size, the fossil is distinguished by the 
transverse convexity of the outer enamelled surface of the tooth, which 

describes half a ci rcle, and by the co·ncavity of the inner or median 

facet, which is flat. in the Canada Beaver . 

Genus Ctenomys. 

214. A small fragment of the superior maxillary bone, with portions of the four 

sockets, and the first and second 111olar teeth of the Cte110111ys antiqwts. 
The 111olars are somewhat larger, the longitudinal groove on their ex­

ternal surface is somewbat deeper, and the last molar is relatively wider 

than in the Ctenomys B1·asilie11sis. 

2 15. A port ion of the left ramus of the lower jaw, with the incisor and first 

molar tooth, of the Ctenomys autiquus. 

2 J 6. The left lower incisor tooth of the C1eno111gs a11tiquus. 

The pz·eceding fo ;sils were discovered in a 1·eddislt earthy sti-atum at 
JV/onle H cn11oso, Ballia Blanca, Patagonia, and wr.re presented to 

the R oyal College of Surgeons by C!tades Darwin, /:,'sq., F.R.S. 
T!tey ai·e deJ·cribcd and ./i._t5ured in tlie Zoology ef tlie Vo.I/age qf the 
Beagle, Fossil Jlfammalia , p. l 09, pl. xxii. figs. 6-11. 

Genus lncognitnm. 

2 17. A c·onsidcrahle portion of the skeleton of t.hc righ t hiud-foot of a small 

Rodent qm\drupcd. It includes the ast~agalus, calcaneum, cuboidcs, ex­

ternal cuneiforme, middle cuneifonnc, and the metatarsals and proximal 

phalanges corresponding with those of the three middle toes of five-toed 
quadruped~: a rudiment of one imwr toe is indicated by an articula r 

facet on the tib ia! s ide of the expanded base of the second metatarsal. 

T!tis ji,ssil was discnvered at ]ltfontc Hennoso, in tlic same sti·atuni as 

tlte p1·ecedi11g fossils, aud was presented to tl,e College by l1/1arles 

Darwin, Esq., F'.R.S. I t is described a11d Ji.gured in tl1e work 
abQve-cited, p. I JO, pl. xxii. 6g. 12. 
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Order EDENTA'fA. 

Tribe Pkylloplwga. 

Family Gravigrada. 

Genus Megather;um. 

2 18. T he ante rior o r facial part of the skull of the Jl!legatherium Cuvieri, in­

cluding tlrn anterior terminat ions of the temporal ridges, the anterior 

part of the orbits. the sockets of the two anterior teeth and a consider­

able portion of the inte rniaxillary bones. The convo-rgcnce of the tem­

poral ridges as they asc:end from the post-orhital tubcrositics shows that 

the extent of origin of the temporal muscles is relatively g reater than in 

the l\'Iy lodon, or other known Megatherioid quadrnpeds; thc-se ridges 
are, in fact, represented as meeting on the upper surface of the skull in 

the Nladrid specimen. T he larger proportional length of the teeth, 

which causes a greater depth of both upper and lower jaws in the iVIega­

therium than in its congeners, mak('s the lower jaw relatively heavier, 

and thus nf:'cess itates the superior size of the temporal muscles. There 

is no trace of a distinct lachrymal bone. The malar process of the su­

perior maxillary bone is short, but deep, and pn·sents a rough and irre­

gularly indented surface, for the articulation of tlrn malar bone, which the 

~Iadrid specimen showe to be la rge anrl complicated. The malar process 

of the maxillary is perforated by three ant-orhital forarnina, bearing about 

the same proportional size to the sk nll, as cl1Jes the corresponding single 

foramen in the Tapir. The fronto-maxillary suture may be traced from 

below the post-orbital tuberosity, noss ing obliquely the upper ('nd of 

the malo-maxillary articulation, and extending forwards to the middle or 

the lateral margin of the nasal cavity, of which the frontal bone con­

tributes a portion, for the extent of nearly two inches, and thus separates 

the maxi lh,ry from the nasal bones. The transverse suture between the 

mtsal and frontal hones may he traced, though partly ohli tcrat<\d, five 

inches anterior to the orbits. T he nasal hones, which have been con-
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fluent with each other, and with the remarkably thick and strong anterior 

part of the vomcr, are suddenly enlarged at their lateral margins, which 

project in the form of rough oblong tuberos ities into the nasal cavity. 

The vorner expands superiorly into a horizontal plate, which supports the 

t hinner part of the nasal bones, and hcnds down at its outer margin, to 

form the origin of the superio r and anterior turbinated bones. A longi­

tudinal ridge extends along the inner or nasal surface of the superior 

maxillary, to g ive .ittachrnent to the inferior turbinated bone; the ante­

rior socket is in the form of a half'.cylinder, with its convex side forwards ; 

the second socket is an equilateral four-sided cavity ; the interspacc be­

tween the anterior sockets is one inch and a half, and the narrow inter­

molar part of the palate contracts as it extends ba<'kwards. The inter­

maxillary bones have no ascending portion. They present a subcom­

pressed quadrilateral form ; thei r posterior extremities are wedged into 

rough depressions of the maxillaries: they soon meet each other and 
circumscribe the small ante rior palatal forarnina, which have a s ingle in­

ferior outlet, and are firmly connected together by the whole of their 

mediaD margins: their anterior extremities, which are represented as 

being expanded in the i\/Iadricl specimen, are broken off in the present 

one. 
This specimen was found in the bPd of the River Salado, one of the 

h·ihutari<•s of the Rio Plata, situated to the south of the city of Buenos 

Ayres. Presented by Sir 1//oodbi11e Parislt, /(.TI., B;c. l!fc. 

:.! 19. A portion of the middle part of the skull of the Megatherium, with a 

vertical section removed from the series of teeth on the right side: these 

are five in number, the last being the smallest, and with the convexity of 

one of its curves turned backwards in " direct ion opposite to that of the 
first molar. Besides their trne number the teeth arc shown by this sec­

tion to he iu,plantcd by an undivided base, of nearly similar size and 

fo rm to the exposed nown, but excavated by a large conical pulp-cavity, 

the apex of which extends to within an inch of the grinding surface of 
the tooth. O n the left s ide may be seen the malo-rnaxillary suture, with 

part of the malar bone attached; also the fronto-maxillary suture, and 
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the depression at the anterior end of the maxilla ry bone for the recep­

t ion of the intcrmaxillary. The upper part of this instructive fragment 

is 'broken away and water-worn, exposing the pulp-cavities of the fonr 

antterior teeth of the left s ide : the contour and relative size of thr crowns 

of the entire series of teeth on this side are rlc111onstrated by a transverse 

,ection. 

220. The longitudinal vertical sect ion of the right molar series, ren,ovecl fro111 

the preceding specimen: it shows also the great vertical extent and even 

surface of the superio r 111axi llary bone behind the orhit. 

The portion q/ sfillll which has aj/01'</ed the tivo preceding prepara­
tions was discovered at Punta Alta, Bal,ia B lanca, Patagonia, 

a11d was presented to the College b!J C!tarles Darwi11, £sq., 
F.R.S. 

:l:l !. The posterior purt of the sk111l of the J\llegatheri11 rn : the occipital con­

dyles project outwards and ha<"kwards from the fo ramcn n,a~num, and 

fo1r111 the posterior termination of the sk ull ; the occipital region slopes 

upwards and forwards from the foramen, and it excavated by two deep 

depress ions, separated from each other by a s trong median crest, and se­

parated by a th icker arched ridge from the upper boundary of the occipital 

region, which has here been broken away; external to these cavities 

the1·e is a nanowe1· C:eprcssion, probably for the ori:.;in of tlw digastric 

muscle: the anterior condylo id foramen is absolutely smaller than in the 

M ylodon, indicating a much sn,a llt>r rela.tive development of the tongue: 

the mastoid part of the temporal is excavated beneath hy a mode1·atl!ly 

la,rgc and smooth elliptical cavity, for the reception of the head of the 

styioid or stylo-hyoid bone : the basilar portion of the sphcnoid, which 
intervenes between these cavities. is dilated by air-cells : the carotid . . 
ea nal runs on each side between these bulhe ossere and the petrous 

bone, and curves inwards, indenting the upper part of the body of the 

sphenoid, which forms tbc broad and shallow sella tu rcica. The posterior 

part of th.- cranial cavity is broader thau it is high, and is small in pro­

portion to the size of the animal. The vertical diameter of the crania l 

c,uYity is four inches, e ight lines; its transverse diameter, which is 
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greatest at the part corresponding witb the posterior part of the cerebral 

hemispheres, is s ix inches: from these indications it may be concluded 

tl1at the brain of the Megatherium was flatter 0 1· more depressed, and 

smaller by nearly one-half than that of the Elephant; but that the cere­

bellum was relatively larger and situated more posteriorly with relation 

to the cerebn1l hemispheres. 
From Punta Alta, Bahia Blanca, Patagonia. 

Presented by Clw?'Les Darwin, Esq., F.R.S. 

The following specimens of the teeth of the Mcgatherium will be described 
in detail, as no co111plete account of the dentition of this remarkable extinct 

ani m:11 has hitherto been published; and such a dcsCL'iption may be most 

essential to the determination of the species-if there be n,orc than one- of 

the genus. 

:Z22. The first right molar tooth of the upper jaw. This is the second in 
point of size, the last being the least. I t is eight inches and a half m 

length ; the pulp-cavity extends five inches from the base : it presents 

two slight curvatures, one having the ,convexity turned forward, and the 

other inward. The transv1' r$C sect ion gives an irregular semicircle, 
with the com·exity turned forward, and the Aat side next th!' second 

tooth: the angles at which this joins the curve are rounded; the outer 

angle is somewhat prnducecl, and the outer side of the curve is Aattened. 

The grinding surface presents two tr.ansverst' ridges, one close to the 

antC'rior surface, the back part of which is nearly vertical ; the other near 

tl1e posterior margin with a nearly vertical posterior slope, and a longer 
and more oblique anterior one. The central ax is of the tooth, formed· 

by the Yascuh,r denti1w, is irregularly tetragonal: the cement is thick on 

tl1e anterior and posterior surfaces, thin on the sides of the tooth. 

From the Rio Salado, Buenos Ayres. 

Presented by Sir ff/. Parisli, K.1-J. 

22:l. The second right 11,olar of the upper jaw. This is the la rgest of the 

upper teeth, and is upwards of nine inches in length, of a tetragonal fom,, 

with two slight curvatures, as in the preceding tooth. T he posterior 
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und broadest side is nearly flat, the ante l'ior side so111ewhat COnl'ex, the 

outer and narrowest side is concave, the inner side is sinuous, having 

a median longitudinal eminence between two longitudinal concavities. 

The central axis of vascular dentine is more compressed from befom 

backwards than in the preceding tooth, and its posterior sul'face is con­

cave: the two transverse ridges of the grinding surface of the tooth are 

nearly equal, but the sloping side fol'rned by the dentine is large r than 

that formed by the cement. 

l<'rom the Rio Salado, Buenos Ayres. 
Presented by Sir T'f/. Pm·isli, K.1-1. 

:2:.l4. A f)Ortion of the corresponding molar tooth of a larger lVIegatherium. 

From the province of Buenos Ayres. Purclwsed. 

:225. The second left molar of the upper jaw. 

Icrom the Rio Salado. Presented by Sii· T//. Pai·isli, J{.J[. 

2·26. The third left molar of the upper Jaw. I t n<'arly r<'sembles in form the 

second. but the anterior and outer angle is less ronndecl ofl; and the ex­

ternal longitud inal dcpl'(:ssion rather more marked. 

F rom the Rio Salado. Presented by Sir IF. Paris/1, K.Jf . 

:!21. Portions of the second and third left molars of the upper jaw, with por­

tions of the sockets. 

From Punta Alta, Bahia Blanca, Patagonia. 

Presented by Clwi-/es Darwin, Esq., F.R.S . 

:l:!8. This tooth so closely ag rees with the first molar of the upper jaw, that 

if i.t he not the corresponding tooth of another species of i\llcgathcrium, 

it must be referred to the corresponding place in the lower jaw. The 
ant.eriol' surface is lt'ss convex than in the upper molar, and the enti re 

tooth presents a tetragonal, rather· than a ~emi-cylindrical form ; the an­

terior facet being, however, half the bl'eadth of the posterior oue, by 

which it differs from all thc tetragonal teeth of the upper jaw. Both the 

inner and outE'r s ides which converge to the anterior surface arc slightly 

con('avc, whilst the inner side, on the first uppt' r molar, is convex. The 

G 
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present molar has the same double curvature, and the same transverse 

diameter as its presu111ed opponent, hut, owing to the flattening of its 

fore-part, it ha~ no t the ~a 111c antero-posterior diameter. 

From the province of Buenos Ayres. Pw·cliased. 

229. A molar tooth of a tetragonal form , bnt with the anterior facet relatively 

broader and flatter than in the preceding, but narrower than in any of th<i 

lt.'tragonal teeth of the upper jaw. It may be the second molar of the 

lower jaw. 

From the Rio Salado. 

Presented by Sir 117. Pai·isli, K.H. 

230. The third (?) molar of the lower jaw. This tetragonal tooth differs from 
~ 

those of the upper jaw, but most resembles the third in its sl ight and 

single curvature. The anterior a11d posterior sides arc convex, the outer 

anid inner ones are concave. 
From the Rio Salado. Presented by Sir IP. Pm·isli, K .H. 

2:l 1. The fourth (?) molar of the lower jaw. It has a slight double curvature, 

and is tetragonal, like the preceding tooth, but the outer and inner sidrs 

ari• somewhat less concave. 
from the Rio Salado. Presented by Si,· FP. Pai·isft, I(.ll. 

232. A portion of the jaw of a lVIcgatherium, containing the last molar tooth. 
This is at least two-thirds smaller than the tooth which precedes it, and 

thns corresponds with the last or fifth small molar of the upper jaw, 

which is displayed in situ in Nos. 2 19 and 220. It differs from that 

molar in being straighter, and in the smaller antero-posterior diameter 
compared with the transverse diameter. The posterior surface is flatter, 

and the angles dividing the four surfaces are more marked. Should this 

be the last molar of the lower jaw, it wi ll be the fifth molar, and the ad­
ditional number of the lower molar teeth will thus compensate for the 

small size and simple form of the last molar in the Megatherium, as com­

pared with the other known i\tlegatherioid genera. 

From the Rio Salado. Presented by Sir IP. Parisft, I(.J-l. 
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233. A corresponding molar tooth of a iVIegatheriurn. 

From Punta Alta, Bahia Blanca, Patagonia. 

Presented by C!tartes Darwin, llsq., P.R.S. 

The following specimens of the osseous r emains of the Megathcri11111 arc 

parts of one and the same skeleton, which was discovered in the bed of the Rio 

Salado, with No. 218. Presented by Sir If/. PariJ·h, f(.J-1. 

The casts of these bones wh ich are preserved in the i\'luse::111, bear the same 

numbers as the original specimens, and are distinguished by the letter c. 

234. Tl1e atlas of the iVlcgathcri11111. 

:.135. The spino11s process and left poskrio r articular proces, of the axis or 

vertebra dentata of the i\1egatherium. Th,: spine is much extended fron, 

before backwards, and is moderately high, with a rough r:xpandcd poste­

rior margin and a broad obtuse bifm·catc posterio r extremity, whirh 

slopes back wards so as to have overhurng the thi rd vertebra. 

:.?36. The anterio r <·nd of the body with the odontoid process of the sa 111e V<T• 

tebra; the lower part of the process presents an elliptical and slightly 

convex surface, adapted to the articulation upon the body of the atlas. 

:?:Ji. The body, tra11sve1·s(· and inferior articular processes, of the thi rd cervical 

vertebra. 

238. The neurnl arch and spine of the third cervical vertebra. 

2~HJ. The body and ~pine of the fourth cervical verteura. 

:.?40. The fifrh cervical vertebra. The spinous process 1s small, compresst>cl, 
~ub-triangular and vertical in position ; th ree transverse prOc<'sses a re de­

,·dopcd from each s ide of the body; the inferior on•·, which is extended 

longitudinally beyond both the anterior and posterior surfaces of the 

body, is flatten ed, the se<:ond is short ancl thick, and is developed from the 

side of the vcrtebnil foramcn, the third is also a short and thick p1·occss 

extending from the side of the anterior articular process. 

:2~ I . The neural arch and spinous process of the first do rsal vertebra: it is the 

h ighcst and broadest spine in the whole vertebral region. 

v 2 
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242. A scorched fragment of the body of a dorsal vertebra ii. 

243. The neural arch and spine of the fourth dorsal vertebra. 

244. The neural arch and spine of the fifth dorsal vertebra. 

245. The neural arch and spine of the sixth dorsal vertebra; the third median 

articular process is first developed between the two ordinary articular or 
oblique processes in this vertebra. 

246. The seventh dorsal vertebra. 

2,17. The eighth dorsal vertebra. 
~ 

248. The ninth dorsal vertebra. 

249. The tenth dorsal vertebra. 

250. The neural arch and spine of the eleventh dorsal vertebra. 

2a l. The twelfth dorsal vertebra. 

252. The thirteenth dorsal vertebra. I n this and the preceding vertebr.e there 

may be observed, besides the characteristic median articular surface be­

tween the ohl iquc processes, three distinct articulations for the ribs on 

each side of the vertebra: one on the posterior superior angle of the boil)' , 

the second on the neural arch, and a third on the extremity of the short 

and thick transverse process. 

253. The neural arch and spine of a posterio~ dorsal vP.rtt)bra. 

254. The neural arch and spine of the fifteenth dorsal vertebra; the posterior 
articular processes, in this vertebra, are double, and a.-e divided by a wide 

and deep notch. 

255. The neur;\) arch and spine of the sixteenth dorsal vertebra. The an te-

• The Peons, or labouring Spanish colonists, who fiir~t discovcr<'d the abovc .. described fo~..:;il 
bones of t..he l\·lcgathcrium, made use of the bvclics of the vert.ebn'e, iu the absence of stones in the 
Rat alluvial plains inle1'8ectecl by the ltio PJata and its tril>utarics, to support tl1eir cam1>-kcttlc~: ancl 
only the n,cural arches and spinous processes of many of tl1ese vertebr--d.! could be collected, when, IJy 
the intcrv<!ntion of Sir \Voodbine Parish, the remains of this !Yiegatherium were secu1·ed for tlu; 

lloyal College of Surgeons. 
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rior articular processes, in this vertebra, send upwards a ridge from along 

nearly the middle surface, towards the anterior part of the transverse 

process. 
The dorsal Yc1·tcbrre of the M egatherium very closely resemble those 

of the M ylodon, subsequently to be described; but the spines of the 

anterior ones are relatively longer, in relation to the relatively larger 

and heavier head. They arc equally remarkable, with those of the iVI Y • 
lotlon, for the capacity of the spinal canul, the expanded arches of which 

similarly overlap C'ach other, and are articulated by broad, flat, and nearly 
horizontal surfaces : the onlv differ<>nce dest'rvin"· notice in the dor:;al J ,, 

ve:rtd1rre of the Megatherium is this, th:bt through a great proportion of 

the posterior part of the dorsal region there is a third articular surfac,, 

on hoth the front and back parts of the imbricated neural arches: the 

anterior surface is situated on the anterio r part of the base of the s1>i11,·, 

between the two normal articular processes ; the posterior median surface 
is supported on an osseous platform, depending from the posterior :ll!cl 

under part of the root of the spine . 

256. The body of th<> last lumbar vertebra: it ,s charactcrizt>d by the flatness 

of its posterior surface. 

257. The pelvis of the Nlcgathcrium. 

This is the most strikmg feature in tlu~ skeleton of the present g igantic 

extinct Sloth: it consists of five sacral vcrtebrre, auchylosed to each other 

and to both the iliac and ischial bom:s. The latter an: united to the ex­

tremities of the transverse processes of the last two sacral vertebn:e, which 

are unusually thick and stt·ong ; the great ischiadic notch is thus con­

ver ted into a foram cn, as in the pelvis of the existing Edcntate qua­

drupeds. Among these the Sloths a lone resemble the Mcgathcrium in 

the expansion of the iliac bones, but this character is morn mark\'d in 

the l\lfogatherium than in the Elephant, and is associated with a much 

greater proportionate size of the pelvis: tlw extreme breadth of the pdvis 
in the large Asiatic Elephant is three feet, eight inches, whilst in the 

l\llegatherium it is upwards of five feet. The spines of the fou r antc,·ior 

sacral Yertebr::e are confluent at their base ; their ~umrnits, which arc re-
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presented as distinct in the figures of the l\liadrid Megatherium, arc here 

broken off; the spine of the fifth sacral vertebra is distinct from its origin. 

Tbe pelvis, which Cuvier was led to suspect, from the defective condition 
of that part of the Madrid skeleton, to ·be naturally open anterio1·ly as in 

the small Ant-cater, is here shown to be inclosed by a narrow symphysis 

pubis. The acetabula are large, excavated by an oblong depression for 

tlie synovial adipose tissue, and looking downwards and a little outwards. 

The size and strength of the ordinary processes of the pelvis, the great 

breadth of the rough labrum of the iliac bones, and the numerous and 

well-defined inter-muscular crests indicate the unusual size and vigour 
of the muscular masses which proceeded from the pelvis in different 

directions to act upon the trunk and anterior extremities, and upon the 

hind limbs and tail. They lead to the conviction that the resistance which 

demanded such forces for its overcoming must have been of a very dif­

ferent nature and degree to any that now opposes itself to the labours of 

the existing vegetable feeders in supplying their daily wants; whence it 

may be inferred that the exertion of such forces was associated with 
equally peculiar habits in the l\liegathcrioid animals•. 

258. The body and left t ransverse process of the first caudal vertebra. 

259. The neural arch and spine of the same vertebra. 

260. The hremapophyses of the same vertebra. Their proximal extren11t1es 
arc expanded, and each supports two oval and nearly flat articular surfaces, 

separated by a rough tract, an inch and a half in diameter; they gradually 

taper towards their inferior extremi ties, which terminate obtusely and are 

not united together, as in the sncceeding caudal vertebrre, whl'rc they con­
stitute by that union, the hremal arch or chevron-bone. 

26 1. A scorched and mutilated body of the second caudal ve rtebra. 

262. The neural arch, wanting the spine, of probably the same caudal vertebra. 

* Thi$ argument is pursued to its legitimate consequences in the i\ lemoir on the ~Iylodon, 4-to. 

184-2, pp. 138-162. 
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263. The body and left transverse process of the third caudal vertebrn. 

264. The hod y and both transverse processes of the fourth caudal vertcbrn. 

:265. The conjoined hremapophyses of the sal!lle vertebra. The posterior arti-

cular surface is developed upon the base of the left hremapophysis, but i, 

represented by a rough tubernsity on thut of the right one. 

266. The body of the fifth caudal vertebra. 

267. The hre111apophyses of the same vertebm. 

268. Tbe body and ncurnl arch of the sixth caudal vertebra. The two articular 

surfact:s for the hrernapophyses are present at the posterior part of the 

under surface of the body of the vertebra: the anterior surfaces are re­

p1rescntecl hy two rough tubercl~s . 

269. The hremapophyses of the same vertebra. 

270. The body and neural arch of the sevent h caudal vertebra: the anterior 

hrernal surfaces are represented by rough tubercles. 

27 I. The hremapophyses of the same vertebra. 

272. The body and neural arch of the eighth caudal vertebra. 

273. T he hremapophyses of the same vertebra. 

274. Tlie body and neural arch of the ninth caudal vertebra. 

275. TEie hremapophyscs of the same vertebra. 

276. The body and neural arch of the tenth caudal vertebra. 

277. A ,caudal vertebra from towards the posterior part of the tail ; the neural 

spine is almost obsolete; the articular surfaces of the anterior obl ique 

processes are rough, showing that t he synovial capsules have been ex­

changed fo r ligamentous joints: only tihe left posterior ha:mal tubercle 

supports a smooth articular surface: the neural arch is still entire ancl 
perforated for the passage of the cauda cquina. 

278. A caudal vertebra from near the end of t he tail, apparently the fifteenth ; 
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it is perforated by the spinal canal, but both the oblique and spinou, 

processes of the neural arch are obsolete ; four rough tubercles at the 

under part of the body indicate the attachment of the hremapophyses. 

279. The ha-rnal arch and spine of a more posterior caudal vertebra ; the 
posterior articular surfaces arc not devc9oped on the base of eitht,r hre­

mapophysis, but are represented by rough tubercles. 

280. The body and neural arch of apparently the seventeenth caudal vertebra. 

281. A caudal vertebra from near the termination of the tail, apparently the 

eighteenth : the spinal canal is a nar1·ow open fissure; the hremapo­

physial tubercles are very feebly developed at the anterior part of the body 

of the vcrtebrre, and arc lost posteriorly. 

282. The first rib of the right side. The vertebral portion is anchylosed to the 

sternal portion, which is oss ified : the vertebral end presents a single 

oblong articular surface extending from the upper part of the head along 

the short neck to the tubercle : the sternal end has a single subu·iangular 

articular surface for junction with the manubrium stern i. 

283. The corresponding rib of the left side. 

284. The second rib of the left side. The v1.>rtebral portion is anchylosed to 

tl1c ossified sternal portion ; the surface on tbe upper part of the head 

and tubercle is divided into two by a rough tract above the neck, besidPs 

which there is an articular surface at the extremity of the head which is, 

as it were, truncated to form it. The articular extrc111i ty of the sternal 

piece presents two distinct surfaces, separated by an intermediate rough 
g roove. 

285 . P art of the vertebral portion with the anchylosed sternal portion of the 
second rih of the right side. 

286. The third rib of the right side. The vertebral portion is ancltylosed to 

the ossified sternal portion: the vertebral end presents the terminul flat 

surface upon the head, a convex surface above the head, and another 
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upon the tubercle : the sternal end has also the two distinct convex 
surfaces, the posterior of which is constricted in the middle, as if prepa­
ratory to its division. 

~87. T he corresponding rib of the left side. 

288. T he vertebral portion of apparently the fourth rib of the left side. 

289. The vertebral portion of apparently the fifth rib of the left side. 

290. Tl1e vertebral portion of apparently the sixth rib of the left side. 

291. The vertebral portion of apparently the seventh rib of the left side. 

292. The vertebral extremity, including the neck and tubercle of apparently 
the seventh rib of the right side. 

293. The head and neck of apparently the eighth rib of the left side. 

294. A fragment of apparently the corresponding rib of the right side. 

295. Th.c vertebral portion of apparently the ninth rib of the right side. 

296. Tbe vertehral portion of the corresponding rib of the left side. 

297. The vertebral portion of apparently the t enth rib of the right side. 

298. The head, the tubercle, and the shaft, in three separate pieces, of the cor-
responding rib of the left side. 

299. The vertebral portion of the eleventh rib of the right side. 

300. The portion of the corresponding vertebral rib of the left side. 

30 I. The vertebral portion of the twelfth ril> of the right side. In this the 
articular surface has disappeared from the tubercle, hut the two articular 
su rfaces of the head and neck remain distinct. 

302. Th e tuhercle and shaft of the corresponding rib of the left side, in two 

separate pieces. 

303. The shaft of the vertehral portion of apparently the thirteenth rib of the 
right side. 

H 
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304. The head, neck and shaft of the corresponding .. it, of the left side, in 

which the two al'ticulal' sul'faces, whic]1 are distinct in the twelfth rib, 
have become confluent. 

305. The vertebral portion of the fourteenth rib of the right side: it has only 
oue articular sul'facc at the proximal end. 

306. The prnximal, or vel'teb .. a l end of the corl'esponding rib of the ll'ft side. 

307. The vertebl'al portion of the fifteenth rib of the right side. 

308. The vcl'tcbral cxtl'cmity of the corresponding l'iu of the left side. 

309. A fragment of apparently the sixteenth and last rib. 

31 0. A corresponding fragment of the opposiitc side. 

3 J I . The ossified sternal J)Ol'tion of an anterior rib of the l'ight side: the sternal 

extremity is divided by a deep tough notch, Oil each side of which is a 

convex articular SUl'face: the lower one is constl'ictt'd in the middle and 
divided into two. 

312. The ossified sternal portion of a rnol'e postel'ior l'ib of the right side: the 

lowe .. articular surface of the sternal encl is continuous with the inner 

portion of the upper articular sul'faee, the outer portion of which is 

distinct. 

3 J 3. The ossified cal'tilage of a rib of the left side, the sternal cxtl'emity of 

which pl'esents three articular surfaces. Both in this and the preceding 
uonc thr re is an articulal' surface 1war the costal extremity, which joins 

a contig,ious sternal rib. 

3 14. The manub1·ium stcrni . The triangulal' articular surfal'e on each side is 

for the fil's t rib; the inferior convrxity is for the succeeding bone of 
the sternum ; and the rough depressions above the costal articulations 

are for the attachment of the c-lavicular ligaments. 

3 15. Oae of the bones composing the body of the sternum. It is remarkable 
for the number of its articular surfaces, which are not fewel' than ten: 

ot1c of these is situated on the anterior, another on the posterior pal't of 
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the bone, for the junction with the antecedent and following bones of 
the sternum ; the remaining eight articulations are more concavc1, and 

al'e situated in pail's, two on the upper and two on the lower surface of 

each side; they receive portions of the bifid extremity of the ossified 

sternal ribs, which are articulated to the interspace of the stel'nal bones. 

A similarly complex articulation of the ribs with the sternum exists in 

the Great Ant-eater (iJIIyrmecopltagajubata). 

3 16. A stt·rnal bone, apparently the last of the series, s111ce it has only the 

surface on the anterior part for the antecedent bone, and none on the 

posterior part: the inferior lateral costal al'ticulal' surfaces arc confluent, 

or single, on each side, and almost meet upon the posterior surface of 

the bone; they app!?ar to have received the ossified cartilages of the last 
pniir of tmc ribs, which must have dilfel'ed from the rest by tnminating 

in a simple expanded, instead of bifurcate, extremity. 

317. The right clavicle. It presents a strong sigmoid curvature ; is expanded 

at both extremities, that next the sternum being the largest; and the 

intermediate, sub-cylindrical shaft is t raversed below by a broad rough 

oblique ridge. 

3 1 ~. The right scapula. In this bone may be noticed the supra-spinal foramen 
an d the osseous arch connecting the acromion with the coracoicl; by 

both of which characters Cnvier first detected the affinities of the lVIega­

therium to the Sloths (Bradypus). 

a 19. A portion of the left scapula, including the acromion and glenoicl cavity. 

:'!20. The left radius. The concave proximal articular surface is nearly circular; 
the rough tuberosity for the insertion of the tendon of the biceps is well 

developed: the outer margin hecomes thinner, and gradually suhsidcs as 

it extends downwards: in the figure of the same bone in the skeleton of 

the Megatherium at Madrid this ridge stands out like a well-defined pro­

cess. The posterior surface of the present radius presents a moderate 
and equahle convexity; there is a rougb convex protuberance above the 

styloid process; the shaft of the bone gradually expands to near th<· 

H2 
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distal end. T hose features of the radius of the Megatheriurn are here 

noticed by which it chiefly differs from the corresponding bone of the 

M ylodon. 

32 I. The right scapho-trapezial bone. 

This bone is marked r in figure 13, 1>1. 2 17. of the Ossemens Fossiles, 

ed. Svo. 1836, and is called by Cuvier the' os cuneiforme:' it is indubi­

tably the analogne of the carpal bone which in the Sloths and Mylodon 
consists of the confluent scaphoidcs and trapezium. The trapezia! por­

tion is relatively smaller than in the M ylodon, and the articular surface 
for the metacarpal bone of the pollex is, still less. The dorsal surface of 

the bone is excavated by an angular notch for the reception of the tra­

pezoides: there is a distinct articular surface on the concave distal side 

of the bone for the os magnum. 

322, The right os lunare. 

323. Tbe right os cuneiforme. The articular surface for the ulna is of an oval 

shape, convex at the ante1·ior and concave at the posterior part : it is 

separated by a moderate! y wide tract from the radial surface of the os 

h.1narc. The rough dorsal surface of the cuneiforme supports a well­
marked protuberance. 

324. T he right trapezoides. The proximal surface is convex transversely, con­
c,we from behind forwards, and joins a corresponding coneavo-convcx 

surface in the scaphoides: the distal surface is principally convex: both 

surfac1•s are joined by a small articular facet on the radial side of the 

bone, which is adapted to a correspondi11g surface in the small metacarpal 

bone of the thumb; and by a more extended articular facet on the ulnar 

side for junction with the os magnum. 

325. The right os magnum. This bone is here, as Ill the carpus of many 

quadrupeds, remarkable for its small size. 

326. T he right os unciforme. It presents the figure of a transversely elongated 

hexahedron, the outer side formed by a rongh projection separnting the 
cuneiform surface from that which supJlOrts the fifth metacarpal. The 
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three distal surfaces for the three outer metacarpals are ll l'arly in the 

same t ransverse line, which runs parallel with that applied to the os 

cnneiforme. The dorsal surface is traversed at its outer half by a trans­

verse ridge, terminating in a projection between two deep grooves. 

327 . T he metacarpal bone of thf' fi rs t digit or thumb of the same right fore­
foot. It has no distal articular surface for a phalanx, and is the only 

representative of the rudimental pollex . T here are two surfa<·cs at the 

pr.oxirnal end, one of which is adapted to the trap,·zial portion of the 

scapho-trapczial bone, the other is a larger convex surface, placed nearly 

at right angles to the preceding, and aru iculat<>d with the trapezoides and 
the base of the second 111etacarpal bone. 

328. The metacarpal bont: of the third or middle digit of the right fore­

fo ot. It is a short thick and strong bone, well adapted to sustain the 

dig it which is armed by the largest claw. The four basal facets of the 
proximal articular surface are defiuecl by sharp angles; the middle facet 
is smooth and concave; the outer or radial facet is nearly flat, and ex­

te:ncls from the dorsal to the palmar aspect of the base; the ulnar facet 

meets the middle one at a well-defined angle ; the ulnar s ide of the base 
~ 

of this metacarpal pres<>nts a moderate co1wexity, upon which the radial 

half of the base of the fourth metacarpal rests. The under or palmar 

surface of the shaft of the bone is flattened, and at right angles to the 

n1gged outer and inner surfaces, the radial side is produced at its distal 

half into an oblong protuberance. The median ridge of the distal articu­

lation is slightly cone-ave in the ,•crtical direction : the lateral depressions 
of the trochlca arc very narrow, cs1wcially the ulnar one. A surface for 
a Sf'Samoid bone is cxtl'ncled from the trochlt>a upon the right side of t he 

under part of the distal joint. 

:129. The metacarpal bone of the fourth digit o f the right fore-foot. This much 

ex ceeds the middle metacarpal in l\'ngtl1; its base or proximal end is 

obliquely extended, and articulates with the middle metacarpal, the unci­

for111 bone, and the fifth metacarpal: the two oblic1ue rnctacarp11l surfaces 

are nearly parallel, and an, separated hy well-defin ed angles from the 
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middle carpal surface, which is nearly s(1uare and slightly concave. The 

distal articular surface presents a broad, convex vertical ridge, and a 

concavity on the radial side of that ridge ; a single flat surface for a small 

sesamoid bone is situated below, but distinct from this part of the articu­

lation. 

;130. The ungual phalanx of probably the second or index digit of the right 

fore-foot. 

331. The ungual phalanx of the thi1·cl or middle digit of probably the right 

fore-foot. 

33:.:l. A cast in clay of the interior of the horny claw of the same phalanx. 

~33. The ungual phalanx of probably the fourth digit of the right fore-foot. 

;134. This bone is probably the second and terminal phalanx of the fifth digit 

of the right fore-foot . It has a rough obtuse termination, without any 

articular surface for a third or ungual phalanx, and without any modifica­

tion indicative of the former attachment of a claw. 

~l3f>. The head of the right femur. 

336. The shaft and distal extremity of the right femur. 

:rn7. T he left femur. 
This bone of the hind-extremity is remarkable for its massive propor­

tions, especially its great breadth: a slight emargination at the posterior 

circumference of the head of the bone is the sole vestige of the in$ertion 

of a ligamentum teres. The outer margin of the shaft forms a great 
a11gular projection above the outer conclyle; the rotular surface is formed 

by a continuation of the articular surface of that condyle, which is sepa­

rated by a rough isthmus from the inner conclyle. 

3:l8. The left tibia and fibula: they are anchylosed to each other at both ex­

tremities. The distal articulation of the tihia is remarkable for the hemi­
spherical excavation near its inner sid., for the reception of the protuber­

ance of the astrngalus. 
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339. The left astragalus. The chief cha1·actt•ristic of this bone is the convex 

protuberance formed by the inner half of the upper articular surface and 

the broad, convex outer portion of the same surface. The upper half of 

the surface for the os naviculare is concave; the posterior part of the 

surface for the calcancum is scparnted from the remaining part by a deep 

and rough canal : the anterior part is continuous with the convex portion 

of the euboido-navicular surface. 

340. The left os calcis. This is very remarkable for its great size and the 

unusual prolongation of its posterior pa.rt. 

341. T he left os naviculare. The articular surface for the astragalus is ncarlv 
equally divided into an upper convexity and a lower concavity. The 

anterior part of the bone presents but two surfaces, for two cuneiform 

bones, which surfaces are continuous to a small part 'of their <'Xtent. 

342. The left os ruboides. The articular surface which joins the astragalus is 
concave: the surface presented to the fifth metatarsal bone is set at right 

angles with that for the fou rth metatarsal. 

343. The internal and larger cuneiform bone. Its anterior convex articular 

surface shows that the hasc of the metatarsal bone which it supported 

was at least four inches in vertical and three inches in transverse extent, 

which agrees with the proport ions of that bone in the figure by Biu and 

Pander of the iVIac\ric\ skeleton. This metatarsal bone does not exist in 

the present collection of iVIegatherian re mains. 

344. The ungual phalanx of the third 01· middle toe of the left hind-foot. Thi, 
toe, callee\ the third from the analogy of the ordinary pentadacty le feet, 

is the innermost or first in the iVIegathe rium, and the only one provided 
with a claw in the hind-foot. 

;1-15. The analogue of the second or middle cuneiform bone in 1\1an, but the 

innermost of the two cuneiform bones i11 the M,·gatherit1111. Its proximal 

encl or base is occnpiPd hy the long, narl'Ow, undulating snrfact· aclaptC'll 

to that on the os navicularc. On the Outler or fibular side, near the upper 
encl of the base of the bone, there is a Rat, sub-cil'cula1· articular $Urfoce, 
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~•hich has been applied to a corresponding surface on the metatarsal bone 

of the third toe. This distal end of the bone has no articular surface for 

the support of a phalanx, hut is as rough as the rest of the non-articular 

surface of the bone. This bone, therefore, establishes the fact of the 

absence of first and second toes in the bind-foot of the l\llegatherium, as 

represented in the figures of the Madrid skeleton by Bru and Pander. 

The foregoing fossils ef tlie 1Wegat/1crium,j1·01n 234 to 345 inclusive, 
were presented by Si1· 1/?oodbine Parislt, 1(./-l. 

;H(j A portion of tht< left temporal bone of a Mcgathcrium, including tilt' 

base of the zygomatic process and the shallow articular surface for the 
lower jaw. 

From the cliffs of Bahia Blanca, Patagonia. 

Presented by Cliaries Darwin, Esq., F.R.S. 

34 i. A frngment of a molar of a Megatherin.m, with part of its socket. 
From the clifls at Bahia Blanca, Patagonia. 

Presented by C!tarles Da1win, Esq., F.R.S. 

Genus Jltlegalonyx. 

The following specimens, illustrative of the osteology of the l\ilegalonyx, are 
casts of fossil bones discovered in one of the limestone-caverns called "\Vhitc­

cave·· in Kentucky, or in "Big-bone-cave" Tennessee; both which localities 

are assigned to these fossils by Dr. Harlan, by whom the originals, now depo­

sited in the Cabinet of the Academy of Natm·al Sciences of Philadelphia, have 

been described and figured•. 

:HS. A portion of a molar tooth, including the termination of the pulp-cavity. 
It is slightly curved, in two directions, and rcscrnblcs the tooth of the 

1Wegalo11y:r Je/j'crsonii, figured in Cu vicr's Ossemens Fossiles, 8vo. ed. 

1835, pl. 216, fi gs. 13 and 14, in being compressed, with the transverse 

• Medical and Physical Researches, Svo, 1835, p. 319. pl. xiii. 
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section forming a long ellipse; one side of the ellipse describes a 

regular convexity ; the opposite side presents a mediau prominence, 

witli a depression on each side, corresponding with a median ridge 

and two shallow channels which traverse the concave side of the tooth 

long itudinally. The long transverse din.meter, does not exceed in so 

great a degree the short transverse diameter as in the tooth fi gured by 
Cuvier, but the proportion of the length to the breadth and thickness 

of the teeth compared cannot be determined, as both specimens are mu­

tilated. ,vith respect to those dilfor<•uccs which are determinable, they 

are less than are presented by different teeth in the same jaw of the M<'-· 

gatherinm, of the l\llylodon, and of the Scdidothcrium ; and by no means 

wa1Tant tht> specific, much less the generic distinction of the Tenessee 

.i\Icgalonyx from that discovered in the Cave in Green-briar County, 
Virginia, and described by Cuvicr. 

349. An ant<' riur dorsal vertebra of a young i\'legalonyx : th<' epiphysial ends 

of the centrnm are wanting. 

350. The fractured neural arch of a dorsal vcrtehra. The costal articular sur­

face on the transverse process i~ a convex protuberance. 

35 1. A lumbar vertebra: there are two oblique or articular processes on each 

side of the anterior and on each side of the posterior part of the neural 

arch, showing that the vertrbrre in this region were intcrlock ecl, as in 

the iVfogatherium and M ylodon, by a double tenon-and-mortice joint. 

All the preceding vertebrre exhibi t the wide canal for the tipinal chord 
which characterizes the Megatherioid animals generally. 

352. A c·ast in wax of the stapula of a young iVl egalonyx. It resembks that 

of the M ylodon in the equality of its height and breadth, and in the 

alinost <'<1ual partition of its outer surface by the spine. I t has a large 

perforation, instead of a notch, near the anterior part of the supra-spinal 

fo.ssa: if the termination of the fossa be over-arched in the iVIcgalonyx, 

as in other Nl egatherioid animals, by the conjoined acromion and co­

ral'oicl, this characteri.;tic structure has either disappeared from accidental 
I 
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fracture or has not been completed, owing to the nouage of the indi­
vidual. The glenoicl cavity is a long and narrow v.-rtical ellipse. 

353. Tbe cast of the humerus of a full-grown Nl cgalonyx, from Big-bone-lick. 

It presents- the general characters of this bone in the Megatherioid 
animals ; the rotatory movements of the convex head were not inter­

rupted by any inordinate development of the outer or inner tuberosities, 

ahhough these arc well markccl . The large size of the supra-condyloid 
plate~, which gave attachment to the pronator and supinator muscles, 

indicate, wi th the modifications of the distal articular surface, that the 

fore-foot could he freely rotated. The most marked character by which 

the humerus of th~ Mcgalonyx differs from that of the Megatherium. is 

the perforation of the intcnu,I condyloid plate. The articular surface 

presented to the ulna is convex, as in the Megatherium ; in the M ylodon 
it is concave from side to side. 

:354. T he shaft of the humerus of the young Megalonyx, from Big-bone-cave, 

Tcnessee. I t has lost its terminal epipbyses; but although the ridges 

and condyloicl plates are less developecl than in the old animal, the cha­

raicteris tic perforation of the internal condyle remains. 

:355 . The ulna of the Megatony:1: J 1fcrsonii, from tlw cavern in Green-briar 

County, Virginia. The o~iginal specimen from which the present cast 

was taken is described and fi gurecl hy Cnvier, Annates dti 111itseum, 

tom. v. (1804 ) p. 372, pl. xiii. fig . 7. 

356, The shaft of the ulna of the young Niegalonyx, from Big-bone-cave, Te­
nessee. The olecranon and the distal extremity are broken off: The 

original is figurecl in Dr. H arlan's Mcclical and Physical Res!'arches, 

pl. xiii. fig . 15. 

357. T he radius of the young Megalonyx, from Big-bone-cave, Tenessec. The 
heacl is concave and circular, as in the preceding specimen and in the 

M egatherinm ; the slight clifferences in the proportions of the shaft of 
this bone, as compared with the preceding specimen, belonging to the 

iVlegalony,1: J effer~·onii, depend on the difference in the age of the indi-
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vi,duals to which they belonged. The distal epiphysis has been detached 

fr-0111 the present specimen. 

358. The radius of the Jl1egalony,t· Jefersouii, fro111 the cavern in Green-briar 

County, Virginia. 
The original specimen from which the present cast was made, is de­

scribed and figured by Cuvicr, Ann,iles dit JJl/uscum, to111. v. ( 1804) p. 372, 
pl. xxiii. 

:359. The metacarpal bone of the index or second digit of the left fore-foot of 

the Jl!legalonyx Jrffersonii. It is relatively longer and narrower than in 

the M ylodon: the triangular base is more inequilateral, and its anterior 

,•margination is deeper, but the flat surface on the radial s ide of the base 

of the bone, for the metacarpal of the p ollex, resembles that of the M y­

lodon rather than that of the Megathcrium; wlu,nce it may be inferred 

that the entire pollex of the Megalonyx: resembled that of the Mylodon, 
instead of being reduced to a rudi111ental lfl('tacarpal bone as in the Me­

gatherium. Tlw original of this cast is described and figured by Cuvicr, 

loc. cit. , p. 367, pl. xxiii . fi g. 8. 

360. The second phalanx of the second digit of the left fore-foot of the Jl1ega­
louy:r: J efersonii. 

a61. The thil'd or ungual phalanx of the second digit of the left fore-foot of 
the 1l1egalony,r, J effersonii. 

:362. T he metacal'pal bone of the thil'd or middle digit of the left fore-fo ot of 

the }11/cg;alony.r J dfcrsonii. The general propol'tions of this bone arc 

very s i111ila r to those of its analogue in the M ylodon, but in the more 

vertical position and greater projection of the distal articular ridge, and 

in. the flatter under-surface of the hone, it more closely resembles that 

of the Mcg-athcrium. The articular surlface on the radial side of the base 
~ 

of the prcs<'nt 11,etacarpal is flat instead of being convex as in the Mylo­

don, and adapted to a corresponding flat sul'face in tht" second metacarpal 
hone. The Ol'ig inal of the present cast is described and ligureJ by Cuvier, 

lt:,c. cit. , p. 367, pl. xxiii. 6g. 4. 

I 2 
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363. The proximal phalanx of the middle dibit of the left fore -foot of the Me­

galonyx: it differs from that of the lVIylodon by its greater relative 

v1~rtical diameter, and by the greater depth of the proximal and distal ar­
ticular canals. This bone is dP.scribecR and 6gured by Cuvier, toe. cit., 

p. 365, pl. xxiii. fig . 3. 

:364. T he second phalanx of the same digit. It is twice as long in proportion 

to i1s breadth as the corresponding bone in the Mylodon, and is more 

symmetrical: the distal trochlea is n.urower, but with a much deeper 

median canal. The median ridge of the proximal articulation is more 

developed, and the lower boundary of tl1at articulation is more produced 
tban in the lVIylodon. This bone is described and figured by Cuvier, 

loc. cit., p. 364, pl. xxiii. fig. 2. 

:365. TEie ungual phalanx of the same digit. It is much more compressed than 

the corresponding phalanx of the Mylodon; the median ridge of the art i­

cular trochlea is sharper: the position of the joint equally favours the 

downward inflection of the claw and prevents its retraction. Cuvier, in 

his description of this phalanx, proves, by a comparison of it with the 

ungual phalanges of the Sloth and Lion, that it could not have belonged 

to a gigantic l.'arnivorous species, as was conjectured by Jefferson and 

Faujas: toe. cit, p. 362, pl. xxiii fig. I. 

366. The metacarpal bone of the fifth digit of the left fore-foot of the 1l fcga­

lon.1p: J effersonii. The proximal expansion presents two articular sur­

faces; a terminal one for the os unciforme, and a lateral one on the radial 

side for the adjoining surface of the fourth metacarpal. The distal end 
presents the same modifications as the fifth metacarpal in the i\llyloclon : 

,, simple vcrticully-oblon~ surface supports an arthrodial instead of a 

ginglyn,oid joint for the proximal phalanx, below which there is a surface 

for a sesamoid bone; indicating that the digit which it supported was as 

mutilated and short as in the i\1 ylodon and Nlegatherium. 

:l6i. This small ungual phalanx probably belongs to the first digit 01· pollex of 

tl1e same fore-foot of the i\1egalonyx as the foregoing bones : it is de­

scribed and figured by CuviP.r, loc. cit., p. 363, pl. xxii i. fig. 9. 
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368. T he distal epiphysis of the right femur of a Mcgalonyx, from Big-bonc­

cavc, Tcnessee : this diffe rs from the corresponding part of the thigh-bone 

in the i\ll egatherium, .iWylodon and Scel-idotherium in having the rotula r 

articular surface s<'parate from the outer and inner conc\yloid surfaces. 

The internal condyle is more prominent and convex than the external 

oi1e, in which respect the femur of the Megalonyx resembles that of the 

M egatherium more than that of the l\'ly Jodon. 
The orig inal is figured and described by Dr. Harlan, Medical and Phy­

sical Rescard1cs, p. 327, pl. xiv. fig. 19. 

369. The left tibia, wanting the distal epiphysis , of a M egalonyx, fro 111 Big-­

bone-cave, TC'nessce. The depth of the concave surface fo r the inte rnal 

condyle agrees with the character above d r:scribed in the distal articula tion 

of tbe femur. T he smaller surface for the outer condylc is slightly <:011-

vex, raised above the level of the inner concavity, and confined to th,; 

posterior part of the outer half of the bead of the tibia, which i, ro ,1 gh 

an teriorly for liga111cntou$ attachment. The orig inal is li!!'.ured and de­

scribed by Dr. Harlan, loc. <:it., p. 328, pl. xiv. figs. 20 and 21. 

370. The distal <'piphysis of the right tibia of a M egalonyx. The articular 
surface is divided into three facets, but less conspicuously than in the 

l\ll egatherium or l\l[ylodon. The anterior facet is concave, and was 

adapted to the anterior convex protuberance of the astragalus which 

characteri zes that bone in the ~1legatherioid animals : it is narrower ver­

tically, but broader and shallower than in the l\1cgathe1·ium or l\il ylodon : 

the posterior and largest surface is concave on the inner ,mu con vex ou 

the outer half, bnt slightly so in both: the oute r surface slopes upward, 

fr,0111 the middle o r posterior surface, holding the place of the outer mal­

lcolus as in o ther l\il cgatherio ids, and was adapted to the upper of the two 

distal articular surfaces i11 the fibula. The inner mallcolus is slightly 

produced, and is characterized by the wide and deep obli,1uc groove at its 

posterior part, separating it fro111 the arti1cular surface. The orig inal speci­
men is dPscribec\ and figured by Dr. Harlan, toe. cit., p. 329, pl. xiv. fig. 23. 

~i I. The right os calcis of the l\llcgalonyx, from Big-bone-cav,,, T t>nessec. It 
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differs from that of the M ylodon and agrees with that of the l\'1egathe­

riu111 in haYing the surface for the astragalus separated into two by an 

intervening rongh t ract ; it differs from both in having the cuboidal sur­

face separated from the astragalar surface, but is most remarkable for the 

form of the posterior projection, which is much compressed, and ,·xpands 

into a broad vertical plate of bone, tlrns resembling the form of the 

os cakis in the Sloths more than does that of any other Megathcrioirl 
animal. The outer and anterior angle supporting part of the cuboidal 

articulr.tion is broken off. The original specimen is described and figu red 

by Dr. Harlan as the ' os ilium• of the Megalon yx, foe. cit., p. 336, 

pli. xvi. 

372. The os calcis of a younger Megalonyx, from Big-bone-cave, Tenessee. 
It is more fractured than the preceding specimen, l,ut shows the sa111l' 

modification of the anterior articular surfaces and of th<' posterior pro­

jecting part. The original is figured and described by Dr. Harlan, foe. cit., 

p. 329, pl. xiv. ligs. 23 and 24. 

:l73. Tbe ungual phalanx or claw-bone of the median digit, of probably the 

bind-foot of a lVIegalonyx: It resembles that of the J.\llegathcrium in its 

great depth, but is more compressed: the osseous sheath has been 

b1·oken away; its inferior base forms a convex protuberance, which i; 

notched on each side, posteriorly, for the transit of the vessel which 

nourished the enormous claw. 

:174, The corresponding claw-bone, probably of the adjoining toe: it presents 

the same general characters, hut is somewhat smaller, and the base of the 
osseous sheath, here likewise broken away, is flattened. 

:375. The anterior half of a claw-bone, of s imilar form, hut intermediate 111 

siz<' between the two preceding specimens. 

Tlie foregoing casts of tlie l\!Iegalonyx J efferson ii,/1·om 348 to ;37,-, 

inclusive, were presented b!J Dr. Ricliard Harlan. 

376. The horizontal rami and symphysis of the lower jaw of a Megalonyx. 

The jaw is deeply and firmly i111becldccl in a matrix, consisting of quartz 
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pebbles cemented together by ri1lcareous 111atter, so that only llu: uppt'r 

or alveolar border is visible. The coronoid and condyloid processes are 

broken away, and the texture of the remaining part of the jaw is too 

friable, and adheres too firmly to the surr-ounding matrix, to admit of rnorc 

of its form being ascertained. 

T here were four molars on each sidr~ of this jaw ; the large obliciue 

perforation near the fractured simphysis is the anterior extremity of the 

wi.de dental canal. The forms of the alveoli are best preserved in the 

right ramus ; the first is the smallest :and seems to have conbi1wcl a 

tooth, of which the transverse section must have been simply elliptical: 

the second tooth is preserved in situ; it is laterally compressc<l, but th<: 

transverse section is ovate, the great end being turned forwards : the 

third socket presents a corresponding fo rm, but a larger size: the fourtlt 

socket is too much mutilated to allow of a correct opinion bt•ing forrn ccl 

as to the shape of the tooth which it once contained. 
From the Cliffs at Punta Alta, Bahia Blanca, near Patagonia. 

Presented by Charles Darwin, Esq., J,~J{.::, , 

Genus JV/ylodon. 

377, The skeleton of the 1l!J.ylodo1i robustus, OwEN. 

Thi~ skeleton was discovered iu the year 184 I , by M. Pedro de .\ngelis, 

seven leagues north of the city of Buenos Ayres, in the fluviatilc d<'posits 

constituting the extensive plain intersected by the great Rio Plarn and its 

tributaries. 

I t is remarkable for the great strength which is indicated hy its robu,t 

proportions, and by the powerful development of the ridges and by pro­

cesses for the attachment of muscles. 

The trunk, which is shorter than th,lt of the Hippopotamus, is t<:r­

minated behind by a pelvis, equalling in breadth and exceeding in depth 
that of the Elephant. This capacious bony basin rests on two urnssivc 

but short hind extremities, terminated by feet as long as the fc111ora, 

set at right angles to the leg, as in the plantigrade animals, but with the 
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sole slightly turned inwards. A tail equalling the hind limbs in length, 

and proportionally as thick and strong, ass ists in supporting the broad 
pcll'is. 

The sucrum is lengthened by the anchylos is of the lumbar vertebrre. 

A long and capacious thorax is defended by sixteen pairs of ribs, 

most of which equal in breadth those of the Elephant, and all the true 

ribs arc clamped hy massive and completely ossified cartilages to a strong 

and complicated sternum. 

Tlw s.:apulac, clistinguishcd by their U"nusual breadth, and by the osseous 
arch connecting the acromial and coracoid processes, are attached to thr 

large manubrium stcrui by strong and complete clavicles. 

The humeri, short ancl thick, like the femora, have their muscular 

processes, riclg~s and conclyles still more strongly developed ; but the ro­

tatory nnd laternl movements are not obstructed by any inordinate pro­

duction of the proximal tuberosities. 
The fore-arm is longer than its corresponding segment in the hind 

limb, has hoth bones distinct, and equally remarkable fur their great 

lireadth and the angular form, occasioned by the prominence of the in­

termuscular ridges : yet the mechanism for free pronation and supination 
is complete. 

The fore-foot is pcntadactyle, and of great breadth and strength; but 

so unusually massive are the proportions of the radius and ulua, that it 

illppears relatively small ; and notwithstan,ling certain fingers arc termi-

111inated by claw-bones of great size and length, yet, owing to the form of 

tt1cir proximal phalanges and metacarpal bones, it is short in proportion 

t•o its breadth. 
The hind-foot is tctraclactyle, with the two inner toes elongated and 

a rmed with unequal but large claws. 

Both the fore ancl hind fe<"t arc remarkable for the shortness, breadth 
and ungulate character of the two outer digits, which, when the l\ilyludon 

stood or trod upon the ground, must have principally sustained the 

superincumbent weight. 

A skull smaller than that of the Ox, but long, narrow, and terminated 
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by a truncated muzzle, is supported by a sl10rt neck composed of seven 

cervical vertcbrre . These vertebrre arc freely articulated together, and are 

succeeded by sixteen dorsal or costal vertebll'3!, remarkable for their broad 

and high spinous processes, which arc nearly equal and have an uniform 

inclination backwards. 
The most extraordinary features which this ~urface presents are acc i­

dental to the individual example under consideration, and arise out of two 

extensive fractures of the skull, which the animal had received some tirne 

before its death; one of these fractures is four inches in length, and ex­

tends, in the axis of the skull, across the fronto-ma xillary suture near tht> 

right orbit. 

The blow has depn:ssed the outer table of the skull, but the fracture is 

entirely healed and is indicated by the funows, along which the bone 

sinks below its natural level into the large frontal s inuses. The surface 

of the supra-orbital plate, which has participated in the primary injury 
and been affected by the inflammation consequent thereon, is roughened, 

and, as it were, eaten into by numerous small vascular grooves and 

fissures. 

The second fracture is more extensive, and alfects the 111icldle of the 

posterior part of the parietal region of the skull, extending a little way 

in to the occipital region. The outer table of the skull has been smashed 

in for an extent of five inches in the long diameter and three inches 

transversely: several of the bouy fragments have cxfoliated and left wide 

irregular apertures leading iuto the large air ~inuses, which are con­

tinued from the frontal to the occipital regions. 

The margins of the broken boue, both of the outer table and the ex­

posed edges of the vertical sinuous w·alls, extending between the outer 

and inner tables, are rounded olf by the absorbent action, and are th ick­

ened irregularly by new ossific depositions, which shoot out in the form 

of jagged exostoses from the posterior and narrower encl of t he fracturt>d 
surface. 

The inner table of the skull has not been injured by the blow which 

caused such destruction to 1·he outer pla te ; and the integrity of the 

cranial cavity, and the safety of the contained cerebral organ, may be 

K 
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ascribed to the singular extension and development of the air-cells, which 

raise the outer considerably above the vitreous table, along the whole 

upper plane of the skull. 

An explanation of the probable cause of these fractures, and a detailed 

.~ccount and comparison of all the bones in the present unique skeleton, 
are given in the separate work, published by the College, entitled 

'Description of the Skeleton of an extinct Gigantic Sloth (My!odon ro­

bustus),' &c., 4to, I 842. Purclwscd. 

The following fossils to No. 4i0 inclusive belong to the species called Jllly­

lodon robustus, and arc from the same stratum and locality as the skeleton. 

:378. The first molar tooth, right side, upper jaw. It is more curved, and is 

separated by a wider interval from the rest than they are from each 

other, whereby it offers an obvious resemblance to the so-called canine 

of the 'l'wo-toed Sloth ( Clwlcepus didactylus, Illig.), but it is not larger 
than the rest of the molar series. The present example is much broken. 

Pm·cliased. 

:ii9. The first molar tooth, left side, upper jaw. A transverse section has been 

taken from the crown or exposed part, and the surface polished. The 
densest constituent shines most; it consists of hard or unvaseular dentine, 

surrounds the trihedral axis of the vascular dentine, and is itself sur­

rounded by the thin coat of cement. The progress of carbonization has 

followed the course of the calcigerous tubes of the dentine, which are 

thus demonstrated to the naked eye. Purchased. 

:~SO. The second molar, left side, upper jaw. The grinding surface: has been 

hroken off: the conrse of the calcigcrous tubes of the hard dentine may 
be discerned on the fractured surface with th1;: aid of a pocket-lens. 

A portion of the third molar, left side, upper jaw, including 
surface of the tooth. 

Pm·c!tased. 

the grinding 
Purchased. 

:JS:2. A considerable portion of the fourth molar, left side, upper jaw ; the 

grinding surface is nearly entire. Pm·clwscd. 
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383. The fifth and last molar, left s ide, upper jaw. Purchased. 

3$4. A portion of the first molar tooth, right s ide, upper jaw. Purclwsed.. 

385. The fourth molar tooth, right side, upper jaw : the transverse strire on the 

outer surface of the cement are well displayed in this specimen. 
Purclwsed. 

386. The fifth and last molar tooth, right side, upper jaw. Pw·clwsecl. 

387. The third molar, left side, lower jaw. 

fractured. 

The grinding surface is obliquely 

Purchased. 

388. The fourth and last molar, left side, lowe r jaw. This is the largest and 

most complicated tooth of the series, resembling two simple molars joined 

together lengthwise. Parclwsed. 

389. A portion of the third molar, right side, lower jaw; including the grinding 

s1Jl'facc. Pm·chasetl. 

390. A JlOrtion of the right ramus of the lower jaw of the M!Jlodun robustus, 

including the two posterior molar teeth and part of the socket of the 

se.::ond molar, with a portion of the coronoid and angular processes and 

the commencement or entry of the great dental canal. 

Purclwsed. 

:J!J l. The symphysis of the lower jaw of the 111/ylodon robustus. This part 

for ms the most remarkable feature of the lower jaw and resembles the 

blade of a spade ; it is inclined from below upwards and forwards at a11 

angle of 130° with the basal line, as a broad, nearly square plate of bont', 
diminishing in thickness to its upper margin, which is nearly straight. 

The trenchant anterior edge is a little roughened for the attachment 

doubtless of a callous gum; it offers tlO trace of incisive sockets; it 

forms a right angle with the lateral margins of the symphysis, which are 

sl ightly concave ; each angle is rounded off. The inner surface of the 
symphysis is smooth and concave at its anterior half, com·cx vertically 

at its lower half; but here, also, smooth, and without any ridge or 

process indicating attachments of genio-hyoid or genio-glossal muscles. 

K2 
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Its size, form and position strongly indicate that it supported and faci li­

tated the movements of a large and probably long and prehensile mus­

cular tongue. 

The outer surface of the symphysis is rough and irregular, slightly 

concave, and with an oblique eminence on each side of the middle line. 

These eminences indicate the place of origin of the retractors of the 

lower lip. Purclu,sed. 

392. A portion of the malar bone of a Mylodon 1·obustus, showing the de­

scending process, which characterizes the existing Sloths and the extinct 

species of the Megatherioirl family. Purchased. 

393. T he body and left cornu majus of the os hyoides of the J11'ylodon robustus. 
The part of the body of the os hyoides included between the a:·ticular 

tubercles for the anterior cornua is short, subcylindrical, aud of less ver­

tical diameter than the anchylosed po~terior cornua. A rather thick and 
rough convex ridge projects downwards from the anterior extrernities of 

these processes, doubtless for the attitchmcnt of strnng thyro-hyoidei 

muscles; two slight tuberositics on tb e front of the body, below the 
articular tubercles, indicate the insertions of the stemo-hyoidei muscles. 

Purclwsed. 

:394. The hyoid articular extremity of the right stylo-hyal bone of the il1'ylodon 

rolmstus. Pw·chased. 

395. The left stylo-hyal !.,one of the Jl!Iylodon robustus . Pm·cliased. 

:H)G. A fragment of the body of a dorsal vertebra of the JJIJylodon i·obustus. 

Purc!tased. 

397. A fragment of the hody of, apparently, the last dorsal vertebra of the lJlly­

lodon robustus: it exhibi ts the deep excavations upon the under surface 

which are uoticed in the description of the skeleton. Purchased. 

:ms. The bodies of the thrt'e anchylosecl lumbar vertebrre of the Jlfylodon i·o­
bustus. The flat surface which the first luml.,ar presents to the last dorsal 

vertehra corresponds with the form of the same articulation in the en­

tire skeleton: the portion of the fir·st sacral vertebra, which is anchylosed 
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to, the third lumbar, has been broken away from the rest of the sacrum. 
The extent of the ossified intervertebral substance which connects the 

lumbar vertebrre with each oth(ir and with the sacrum i, clearly defined 

on the floor of the spinal canal. The body of each lumbar vertebra is 

perforated in the centre hy a vertical vascular canal ; that of the middle 

lumbar is the largest and most regular in its form ; it bifurcates near 

it$ lower extremity. T he gradual expansion of the capacious spinal 

canal as it approaches the sacrum is deserving of notice in this speci­

men; as also the sudden dilatation in tilui canal or foranwn for the last 

lumbar nerve, corresponding with the large gangl ion of the posterior root 
of that nerve. Pm·cl,ased. 

399. The proximal end of one of the posterior vertebral ribs , showing a single 

articular surface upon the head. Purchased. 

400. A ifragment of a vertebral rib of the A1ylodon robustus. Purcftated. 

40 I. A11 ossified sternal rib of the Jl1ylodmi r obustus, wanting the end which 

articulates with the vertebral rib, but having two distinct articular sur­

faces at the sternal end, and showing also a portion of the flat articular 

surface for the adjoining sternal rib. I'm·chased. 

402. The sternal c:xtremity of a sternal rib of tbe 1l1ylodon robustus, showing 

two distinct articular surfaces; the upper one is again subdivided into 

two, for the complicated join t with the sternum . Purclwsed. 

403. The sternal encl of a sternal rib of the il-fylodon robustus, showing two 

articular surfaces for the sternum. Purchased. 

404. The sternal extremity of a sternal rib of the Jl1ylodon robustus, showing 
tw•o a1ticnh11· surfaces for the sternum. Purchased. 

405. A s imi lar specimen. Pu1·chased. 

406. A similar specimen. P m·clwsi:d. 

407. A portion of a sternal rib of the 1l1ylodon robustus. Purclwsed. 

408. One of the sternal ribs of the 1Wyk•don robustus, showing the flat sub-
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sternal rib. 

iO 

by which it was connected with the contiguous 

Pw·cliased. 

40!>. A fragm ent of a sternal rib of the Jll/ylodon robustus, showing a part of 

the surface fo r articulation with an adjoining sternal rib. Purclwsed. 

4 I 0. A portion of another sternal rib, probably the last but one on the l<'ft s ide, 

of the Jlfylodon 1·obustus, showing the sternal articulation, which is 
divided into th ree surfaces. Purchased. 

4 1 I. The sternal bone with which the preceding rib was articulated: it is pro­

ba l.,l y the penultimate one of the series, having the distal surface for the 

succeeding sternal uone continuous with the two surfaces for the corre­

sponding sternal ribs. The distinction of the anterior and posterior parts 

of the sternal bone is mainta ined at the upper end, which exhibits one 

surface for the contiguous stl'rnal bone, ancl four surfaces for the sternal 

ribs. Purclwsed. 

4 12 . The proximal end of the left humerus of the Jlllylodon robustus, showing 

the articular surface and the two tubcrosities. 
The tuberosities, though not elevated so as to interfere with the rota­

tion of the head of the bone, as in the large ungulate quadrupeds, are 

broad and wPll-clefin ed. The rough deltoidal tract covers a great portion 

of the fore-part of the shaft of the bon e, from which it is separated by a 

more or less prominent marginal ridge. T he_ pectoral ridgt• is well­

mark<'d. The musculo-spiral impression pr·csc•nts an unusual width and 
depth. Purclwsed. 

-! I 3. The shaft and distal end of the right humerus o i' a 111/ylod.on robushts ; the 
t>x ternal supra-condyloid plate is brokl'll o il'. The t rochlcar articulation 

fo r the bones of the fore-arm indicates, by tbe regular com·exity which 

it presents to the radius, thl' free rotation of that bone. 

In its general characters the humen.1s of the Mylodon resembles that 

of the 1\/Iegalonyx and l\llegathcrium ; but it differs in its greater strcnirth , 
the shaft being relativt'ly rn uch thicke:r with a stronger deltoidal plat­

form, and the proximal tuberositics larg('r and higher, particularly the cx­

te-rnal one. The humerus of the l\llylodon differs in a more marked 
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respect from that of the lVIegalonyx, in the absence of the perforation of 

the internal condyle, which in the Mylodon is simply notched at its upper 

part by the brachia! nerve and vessels as in the l\1cgathcrium; bnt the 

notch is less strongly marked in the mo re gigantic species. 

The form of the articular surface for the ulna oilers another well­

marked distinction between the ivlylodon nnd lWegalonyx. In the latte,. 

species, and likewise, to judge from the fi gures of Bru and Pander, in the 
l\licgatheriurn, this part of the distal articular surface of the humc1·us is 

convex in every direction : in the i\ilylodou it is only convex, and that i11 

a , ,ery slight degrel', from 

side. 

before backwards, and is concave from side to 

I'm·clwsed. 

41-1. A longitudinal section of the left humerus of the Jlfylc,don robustus: it 

shows the course of the canal for the medullary artery, which enters the 

ho1w a little way above the inner cond.ylo id plate, and passes sl ightly 

tq,wards in a straight line to an oblong cell four lines in c\ iamctcr, 

which is the sole rudiment of the mcdullary cavity in this bone. The 

compact wall of the humerus is thickest near its middle part where the 

medullary canal exists; it diminishes to a depth of one or two lines at 

the extremit ies of the bone, the include,d substance presenting a nearly 

uniform and close canccllous texture. Purcl1asect . 

.J.15. The opposit(' section of the same bone. PurclwJ·ed. 

4 16. A portion of the prox i111al half of the right ulna of the 111/glodon 1·obustus, 

showing the smaller sigmoid cavity for t!hc head of the rad ius. 

Purchased. 

,1 I 7. The p1·oximal half of the left ulna of the J'J;/ylodon robust us, showing the 

slig htly concave surface adapted to the inner condylc of the humerus. 

The olecrnnon is bent obliquely inwards; the broad and rough back 

pa1·t of the okci-anon gradually contrn<:ts in to the posterior flattened 

border of the ulna. The great sigmoid o r rather rcnifom1 articular sur­

face extends almost trn11s,·ersely across the base of the olecranon, anrl 

plays upon the inner and back part of the outer eondylc of the humerus, 
being divided by a median convexity in to two companments; the inner 
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portion is produced forwards upon the anterior angle of the ulna, and 

is very slightly concave; the outer div ision is more deeply excavated. 

The articular surface is continued fo r a few lines upon the large rough 

depression for the head of the radius. P urchased. 

418. The proximal part of the right radius of the Jltfylodon 1·obustus. 

Pu1·chased. 

4 19. The distal extremity of the same radius. 

The radius of the 1\1:ylodon is thicker rn proportion to its length, 

stronger and much more deeply impressed hy the muscles of the fore­
arm, more especially by the exten,ors of the hand, than in the Megathe­

rium or l\'legalonyx: it differs in the shape of the proximal ar·ticnlar 

cavity , which is more oblong: the marginal surface which rotates upon 

t]1e ulna is narrower and more convex. The rough tuberosity for the 

insertion of the biceps is further from the proximal joint and more ad­

vantageously situated for the action of the muscles in the Mylodon. 

The rough external margin of the radius, which in the Megatherium 

partially subsides and becomes thinner as it extends downwards, and 

which would appear to stand out as a distinct process in the 1\1:adrid spc-

cimen, gradually increases in the i\1ylodon 

tubcl'osity above the styloid process. 

nntil it expands into tlu: 

Pm·c!tased. 

420. A fragment of the distal extremity of the left radius of probably the 

same individual : it includes tire styloid process which is adapted to the 

concavity of the articular surface of the scapho-trapezial bone. 

The anterior part of the distal end of the radius is more concave in 

the i\!I ylodon than in the Megatherium, and the distal articular extremity 

has its posterior boundary shorter transvel'sely, and more produced 

uownwal'ds. Purchased. 

421. A longitudinal section of the left radius of the J'J!lylodonrobustus, showing 

the absence of a medullary cavity : the canccllous texture which occupies 

1 he centre of the bone is of somewhat coarser character than in the 

h umerus. Purchased. 
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422. The opposite section of the same bone. Pui·c!tased. 

The following bones, from No. 42:J to No. 440 inclusive, belong to the same· 

right fore-foot of the Jlfylodon robustus, are from the same stratum and locality 

as the skeleton, and were purchased by the College. 

423. The scapho-trap<'zial bone. 

T heos scaphoides, besides its usual r:elntions to the radius, lunare and 
ti-apezoides, sends down a process whicli represents the os trapezium, and 

supports the metacarpal hone of the thumb. This process, or con­

fluent bonl·, gives to the scaphoid an uncifor111 figure. It is short or de­

pressed in the direction of tlw axis of the limb, broad from side to side, 

convex towards the back of the corpus, and made concave on the opposite 

side by the production of the two angles. and especially of that formed 
by the anchylos«-d trapeziur11. The articulation of the radius covers all 

the proximal surface save the trapezia[ angle. The articular surface is 

continuecl at right angles to its radial portion upon part of the ulnar 

side of the scaphoid for the j unct ion with the os lnnarc. The distal 

surface of the scapho-trapc·zial hone is cx<:al'at«-d by two concave arti­

cular surfaces for the os magnum and trapezoidcs: these surfaces arc 

separated by a rough concal'ity frorn the small and nearly flat one, at 
the outer side of the trapezia! process, for the metacarpal bone of the 

thumb. 

-124. T he os cuneiforme. 

Theos cuneiforme, or triquetrum, is the largest of the carpal bones and 

approaches to the cubical figure: the rough quadrilateral dorsal surtace 

is nearly flat, with an oblong protuberance near the radial margin, and 
a ,concavity above the edge of the lower articular surface. The upper or 

proximal end presents an almost square, flat ai-ticular surface for the 

truncated distal end of the ulna, which surface bends over upon the outer 

and posterior surface of the bone, to fonn the slightly convex semi-oval 

articulation for the os pisiforme. The articular surface of the opposite 
side for the lunare is divided by a rough tract from the ulnar surface, 

but is continuous with the broad and slightly sinuous one, by which the 

L 



cuneiforme articulates with the unciform bone : on the outer or ulnar 
side of this surface, a small articular facet is marked of!:~ by which the os 

cuneifol'fne assists in supporting the huge metacarpal bone of the little 

finger. Thus the proximal row of carpal bones is brought into contact 

with the metacarpal series at both its extremities, and circumscribes, 

with this series, the space including the three distinct bones of the second 

carpal row. 

4l!5. The trapczoides. 
The proximal articular surface connecting the trapezoides with the 

scaphoid proper is semicircular and sl ightly convex; that which joins 
with the os magnum is a small circular, subconcavc, surface. The distal 

articular surface supporting the second or index metacarpal is convex next 

the dorsal part of the carpus, and concave towards the palmar side, in 
the vertical direction, with opposite curvatures in the transverse di­

rection. 

426. T heos magnum. 

This carpal bone is wedged in between the scaphoidcs, lunare, trape­

zoides, uncifonne and middle metacarpal bone, and its rugged dorsal 
surface is bounded by sides corresponding with each of these bones ; of 

these the one connected with the scaphoid is the shortest, that joined to 
the metacarpal bone is the longest: towards the dorsal part of the carpus 

this surface is divided into two parts by a rough depression; on the 

opposite or palmar side a small portion of the articular surface is bent 

outwards at a right angle, so as to support part of the second metacarpal 
bone. The chief part of the proximal surface of the os magnum 1s 

convex, and is received into the concavity of the os lunare. 

427. Theos unciforme. 
The unciform bone has a flat dorsal surface bounded by five sides, and 

sU1pporting an oblong protuberance extending from the radial margin to 
the middle of the dorsal surface. Part of the radial side of the dorsal 

surface bounds a slight vacuity between the os cuncifonnc and os 
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magnum. The two proximal sides are nearly straight; one is fom1 ed by 
the dorsal margin of the al'ticulation between the uncifol'mc and the 

lnnare, the other by the more extensive one between the unciformc and 

cuneiformf.. The three distal surfaces arc articulated with pal't of the 

base of the third, fourth and fifth metacal'pal bones. The palmar side of 

the unciforme presents, as its most striking character, a wedge-shaped 

process, con1,cx on hoth s ides, which is impacted in the in tcrspace be­
tween the lunal' and cuneifol'rn bones : immediately below this process 

the surface is ,·xcavated and then swells out into a rough tuberosity near 

the marg ins of the articular surfaces, by which the unciforme is united 

with the th ird metaca l'pal. This surface is divided from that fol' the os 

magnum by a narrow rough channel. The six articular surfaces covering 
the rest of the cil'cumfcrenee of the bone arc uninterruptedly continuous; 

so that the rough dorsal and palmar surfaces of the bone arc connected 

by a similar non-articular tract along the radial, instead of the ulnar 
margin. 

428. T he metacarpal bone of the pollex or innermost digit . 

This hone prcse11ts " v<' ry singular and anomalous figure in conse­

quence of a thick and short process which is sent off from the ulnar side 
of its base, which gives it the appearance of being bent at a right 1111glt'. 

By this form it acquires two dist inct proximal articulations or points of 

supp<H·t; one at its base, or in the no111inal position, by which it joins 

that process of the scaphoidcs whid1 repr<'seuts the trnpeziun, ; the 

other on the before-mentioned process, with its plane at right angles to 
the basal articulation, and abutting upon the proximal end of the ad­

joining metacarpal. An oblong subangular em inence extends along the 

dorsal surface of the first metacarpal; a convex rough protubernncc 

projects from the palu,ar aspect of its base, and is divided from a ·smaller 

protuberance beyond it by a deep transverse groove. The two articular 
sm·faces at the proxim>1l end of the bone ure quite Bat: the distal arti­

cular surface is a simple ell iptical smooth convexity, occupying little 

more than the ulnar half of the dista[ end of the bone : two small 
smooth angular surfaces at the lower encl of the articulation indicate the 

sesamoid bones at the palmar aspect of this joint of the thumb. 

L 2 
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429. The metacarpal bone of the second or index digit. 

430. The metacarpal bone of the third digit. 

,13 I. The meta~arpal bone of 1h1: fourth digit. 

432. The metacarpal bone of the fifth digit. 

433. The 6rst or proximal phalanx of the pollcx. 

434 . The distal or ungual phalanx of the sarrw. 

435. The proximal phalanx of the second digit. 

436. The middle phalanx of the same di~it. 

437, The distal or ungual phalanx of the same digit. 

438. The pro1'imal phalanl\ of the middle digit. 

439. The middle phalanx of the same digit. 

440. The ungual phalanx of the same digit. 

4 4 I. The proximal balf of the right femur of the !11ylodon robust us : in this 

bone may be noticed the depression in the posterior part of the head for 

the attachment of the liga111entu111 rotundum: the fractured end demon­

strates the ahsence of a medullary cavity. 

The head, supporting the smooth surface presented to the acctabulum, 
is hemispherical: the articular hemisphere is directed obliquely upwards 

and inwards, encroached upon a( the middle of its posterior margin hy 

the oblong and moderately deep depression for the ligament; the rest of 

its circumfer,'nce is slightly siuuous and anteriorly overhangs the shaft. 
The upper part of the neck of the femur expands as it passt>s obliquely 

from behind forwards to the great trochantcr, which scarcely rises above 
the horizontal line of the neck, and is on a lower level than the head. 

This trochanter is flattened at its summit and outer side, tlwse surfaces 

meeting at a right angle: it is produced both forwards and backward~, 
but chiefly in the latter direction, where it descends like a strong round 
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column or buttress along the outside of a large and de1:p cavi ty before it 

suhsidcs into the level of the shaft. View<:d from the outer siclc, the 

b1·oad external rugged surface of the g rellt trochantcr hides the rest of 
the proximal third of the femur from view, so much does it surpass that 

and every other part of the bone in an tcro-postcrior diamcttr. It gra­

dually contracts to form the strong external ridge which dcsc1~nds, in ter­

r upted hy only a slight cmargination to be continued into that which 

surmounts the cxtcmal condyle. 

The anterior production of the g reat troehanter is narrower and more 

rugged than the poste1·ior 01w; it is a lso flattened and sc>parated by a 
ridge from the outer convex surface of the process, with which it is placed 

nearly at right angles : the external bo rder of the shaft of the femur 

seems to be more iinu,ediatt:ly continued from the lower angle of the 

anterior surface of the trochanter, and is slightly bl'nt forward s, bounding 

the conravity which extends along the outer third of the anterior surface 
of the shaft of the frmur. The s111all t'rochantcr is a ,·crtically oval de­

pnissed tub('ros ity, situated directly upon the inner border of the femur 

two indH·s below the hC'ad, from which it is s,~parated hy a smooth and 

shallow concavity. The posterior inte rtrochantcrian space is smooth 

and convex, except where it s inks into the cavity which partly under­

mines the posterior columnar prominence of the great trochantcr. 

Pui·chasetl. 

-Hi. T he right tibia of the J11ylodon robushts : the proximal art iculation for 
the fibula and the surface for the outer condyle of the femur are broken 

off: the articular depress ion for the inner conclyle is elliptical and occu­

pies the whole of the corresponding division of the head of the ti bia: a 

small portion of its anterior part is conve x and rises to a slight eminence 

near the •midcllc excavation, the rest of die surface is slightly concave. 

The shaft of the tibia swells ont anteriorly into irregular rough con­
vexities, forms a smoother bonier about tht: inne 1· articular surface, and 

falls in on m•cry s ide to the lower third of the shaft, at the h1·ginning of 

which the bone presents its smallest circumference. The anterior sur­

face below the proximal rough swelling is flattened, and 111eets the 
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postrrior surface at a concave edge externally; the inner concave bor­

der of the shaft is th ick and rounded. A short rough ridge is <'Ontinued 

fro111 the middle of the anterio r p1·oxi rnal tuberosity ob liquely clow11-

wards and inwards. Fine reticular risings mark the smoother parts of 

the anter ior surface . A broad but shallow groove runs from the lower 

1>art of the outer concave edge downwards upon the anterior surfact> 

o.f the expanded d ista l end of the bone. The outer malleolus pro­

jects as a somewhat square-shaped protuberance. The opposite sicll' of 

the distal encl, o r the inner malleolus, forms a less prominent conv~x 

tuuerosity. The posterior surface of the tihia is smooth at the con­

cavity beneath the overhanging fibular articulation, and along the outer 

half of the posterior sm·face as far as the rugged rising which O\'<'rhangs 

the distal art icular surface. The inner half of the back part of tlu, tibia 

presents a rough elevated tract, which extet!ds arross its upper pa rt a li tt le 

below the convrx boundary of the conclyloid articular surface; a thick 

rough ridge extends downwards to the middle of the internal concave 

border of the shaft: a narrow ridge dcsc,cnds along the middle of the uppl' r 

half of the posterior surface and then divides, the inner branch extending 

obliquely to the angle terminating the concavity of the inner margin of the 

shaft. Below this ridge a wide and deep canal extends obliquely from 

above downwards and inwards, its lower edge being about an inch abov,; 

the distal a1·ticular margin: this deep posterior excavat ion fo rms a well­

marked character of the internal malkolus, and indicates prodigious 

strength in the lfoxors of the toes and adductors of the foot. 

The distal articular surface of the tibia presents the most singular mo­

difications: it is divirled into three compartments, which are well-defined, 

although the syno,•ial surface is unint,c1Tupted. The external compart­

ment is semi-ell iptical, Aat, nearly ho,rizontal, inclining from without 

inwards and downwards ; it forms the lower surface of the outer distal 

protuberance of the bone, and rests upon a corresponding surface at the 

lower part of that excavat ion of the fibula which rccciv<!s the said protu­

beranc,,. The second compartment of the di ,tal artir.nlat ion of the tibia 

is slightly concave, of a crescentic figure, with the bones dir<'ctcd inwards 

and forwa rds: its plane is more nearly horizontal than the fil,ular facet . 
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The third compartment is formed as it were by an excavation of the an­

terior and inner side of the distal articular surface, causing the concavity 

of the preceding crcscentic surface, and the wide and deep semicircular 
notch which characterizes the fore-part of the distal end of the ti l,ia. 

The third and the crescentic compartments of the distal articulation are 

exclusively articulated with the astragalus, the singular form of which 

they sufficiently indicate. The inner nrnrgin of the anterior excavation 

is 1>ierced by a row of deep vertical canals. Pu,·clwsed. 

The following bones, from 443 to 452 inclusive, belong to the same left 
hind-foot of the Jl1ylodon robustus, are from the same ~t ratum and locality as the 

skelt'lon, and were purchased by the College. 

•I ~:3 . The astragalus. 
This characteristic bone, when in its llatural relations with the rest of 

the ta rsus, has its fibular or outer side uppermost, and the articular surface 

of thl.! tibia looks inwards ; when articulated, therefore, to the leg, placed 

vertically above it, the foot rests upon tbe ground by its outer edge, not 

by its sole, and the peculiari ties of thl: metatarsal structure relate to this 

inversion of the foot. The articular surface which the astragalus pre­

sents to the bones of the leg is div ided into thr<·e parts, the general 
planes of which are at right angles co each other; the surface, which in 

the naturally inverted position of the foot i~ horizontal, presents a uni­

form figure: it is slightly convex anteriorly, concave in a le;s degree 

posteriorly : at the antero-latcral part of !ts outer convex border the ar­

ticulation adaptt'.d to the mallcolar process of th e, fibula is continued 

upon the external surface: that which answc1·s to the inner mallcolus 
presents the fonn of a foll convex semi-ell ip tical tuber, which ascends to 

fill the corresponding concavity or excavation on the inner side of the 

distal articulation of the tibia; below t'he extremity of this surface the 

astrngalus swells out into an oblong tubercle, and below this there is a 

wide channel sinking into a deep depression at the fore and at the back 
part of the base of the above proce~s ; the canal and the two depressions 

separating this part of the astragalus from the calcaneo-navicular articu-
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lation. In these depressions open many large vascular canals. A third 
rough and perforated depression separates the fibular articular surface 

from the cuboidal one: a more shallow depression marks the outer s ide 

of the astragalus hehind the fibular surface. The inferior and antcrio1· 

part of the astragalus is occupied by one extensive elongated articular 
snrfacc adapted to the calcaneum, cuboides and naviculare. The navi­

cnlar surface is flat on its upper half, c-onvl'x on its lower half; the 

latter part being continued uninterruptedly into the convex cuhoidal 

surface; the calcancal surface, which is continued backwards from the 

cuboidal one, is elongated, being continued to tile posterior apex of the 
bone; it is rath<'r narrow, and is constricted near its anterior part at its 

posterior extremity. 

444. The os c-alcis. 

This bone, which equals in size the os calcis of the Elephant, is chiefly 

remarkable for the great breadth and length of its rugged posterior por­

tion, for its broad, concavP., triangular bases, perforated by many large 

vascular foramina, and for the large and deep tendinous groove, some­
tirnes converted into a canal at the outer side of the bone: this canal 

or groove is nearly an inch in diameter. Abo,·e it, at the anterior part of 

the outside of the bone, there is a wider and shallower canal with a less 

smooth surface, bounded above by a small tub .. rosity and in front by a 

depression and a second tuberosity; the broad and deep outer surface of 
the calcaneum behind the foregoing canals is of a rhomboidal figure and 

is slightly concave, separated from the inferior surface by a broad, rugged, 

elevated border, and from the superior articular surface by a well-delined 

margrn. The posterior surface of the calcaneum is high but narrow, 
ris ing from the tuberous extremity of the heel obliquely upwards with a 

gentle concave curve to the superior surface, from which it is separated 

by a small rugged tubercle : this tubercle, and a corresponding one on 

the extremity of the astragalus above, indicate the points of attachment 
of a strong posterior ligament. The inner surface of the calc11neum is 

separated from the posterior surface by a broad and rugged oblique 

ridge : it gradually deepens to a wide concavity bounded by three large 
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tuberosities, one above, which supports the inner extremity of tlH, astra­

galar articulation ; another below, forming the internal and anterior 

angle of the inferior subconcave surface ; the third in front, constituting 

thr. anterior prolongation of that surface. There is but one articular 

surface in the os calcis of the l\llylodon, which occupies the whole of 

the narrow superior facet, and bends down over part of the anterior sur­

face: the upper division of the articular surface supports the astragalus ; 

it is slightly concave transversely, convex from behind forwards at its 

middle part : its breadth is not quite e11ual to the surface of tlu: astrn­
galus which plays upon it, and it is evident that a certain freedom of 

lateral motion was allowed between these two bones. The anterior 

deflected division of this long and narrow articular surface is equal to 

one-fourth of its entire extent; it is slightly concave, and adapted to 
the os cuboides. 

445. The os cuboides 
The os cuboides has the form rather of a thitk and short wedge, the 

base of which is fonncd by the rough flat subquadrate surfoct>, which 

appears at the upper and outer part of the tarsus; the outer and ankrior 
ma.rgin of this surface is developed in to a rough e111inence. On the 

outer side of the cuboides, there is a slightly convex surface for the 

calcaneum, the whole of the back part is ex,·avated to receive the 

astragalar tuberosity; a narrow vert ical s trip of articular surface on 

the inner surface joins tht: navicularc, and these three facets are con­

tinuous with each other. At the fore and upper part of the inner 
side of the cuhoicles, there is a small stnface which touches the base of 

the third metacarpus, this is separated fro,:, the navicular strip by a 

rough depression bounding the interspacc between the cuboid and ad­

joining cuneiform bone; the anterior surface of the cuhoidcs supports a 
very large articulation divided by a vertical nan·ow groove into two parts, 

for the two outer metatarsal bones. The under part of the cuhoides is 

excavated by a rough deprPssion, hound .. () anteriorly by a rugged protu­

berance. Although the cuhoidcs articulates wi.th six dist inct bonl"s, it 
has only two distinct smooth articular tracts, that for the 111iddle meta­

tarsal being continuous with the large outer metatarsal surface. 

M 



82 

The os cuboides receives the snpcrincurnhent weight from the astra­

galus and naviculare, and transmits it to the os calcis, and to the th ree 
outer metatarsal bones. 

446. The os navicularc. 
The naviculare 1s an irregular, thick, oval plate of bone, concave 

towards the astragalus, convex next the metatarsus. I ts thickest part is 
towards the upper and outer end, where the articular surface for the 

nstragalus is slightly convex ; the rest of that surfac.e which extl.'nds to 
the tihial and lower border of the navic nlare is concave; the upper and 

posterior border of the bone presents accordingly a sig 111oicl currc. Thi; 

thickest part of the margin of the bone, which is above the convex articu­

lation with the astragalus, is rough and flattened: the angle betwl'cn 
this and the outer mu1·gin is for111ed by a thick tuberosity, only a small 

part of tht· anterior conYex surface is modified for a1·ticular union, and 

this part presl.'nts two distinct surfaces for t,~o cuneiform bones : of 
these articulations the outer is more than douhlc the extent of the inner 
one, and one forms an oval of one inch and a half by one inch in dia­

meter; it is gently convex and situated towards the lower half of the 

fibular part of the ante1·ior surface : the outer surface is about ten lines 

by seven lines in extent, situated, with its long axis transversely, close 
to the inner margin of the line, nearer the lower than the upper mar­

g in, and separated by an uneven, non-articular tract of nearly half an 

inch in extent from the external cnnrifo rm surface. 

447 The external os cuneiforme. 

A vacant intcrspace in the skeleton divides the cuboid from the ex­
ternal cuneiform bone, which has the usual triangular form, with the base 

shorter than the sides : it presents only two articular surfaces, a posterior 

one, slightly concave, for the naviculare, and an anterior one, in a less 
degree convex, for the obliq uc base of the middle mctat:u:sal ; the outer 

angle of the base of the anterior surface is more produced than that of 
the posterior surface. The external cuneiform diminishes in antcro­

postcrior thickness from the base towards the apex, which is rounded off. 

TJ1e three margms of the bone arc flat or slightly convex, rough and 
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perforated by vessels: there is no trace of an articular surface for th.­

cuboides on the outer margin, or for a. middle cuneiform bone on the 
inner one. T he s ingle articular surface for a cuneiform hone to the 

inner side of the preceding is separated by a non-articular surface of two 

lines in breadth, indicating that there was only one cuneiform bone and 

one toe on the mner side of the outer cuneiform bone ancl thi rd toe. 

4-18. The proximal phulanx of the innermost toe, which corresponds to the 

second toe in the pcntadactyle foot of o rdinary 111au11nals. 
The srcond phalanx, though small, is larger in proportion to its breadth 

th,m in the great adjoining toe : it is s lightly compressed, with the 

proximal surface moderately ancl uniformly concave, of a ve rtically o rnl 
fonn, turned slightly inwards, :me! with the larger encl terminating below 

in two tubcrdes : beyond these the phala:ix suddenly diminishes in 

vertical thickn~ss: the sides of the shaft a re convex, the under part 

slightly concave: the clistal articulatiorn is a pulley of three surfaces; 

the middle one concave, the two laternl strongly conl'cx : the ve rtical 
ex tent of this irochlea is less than half that of the proximal arti('ulat ion. 

449. The mi<ldle pha!:lnx of the adjoining toe, which corresponds with the 

third 01· mi<ldlc toe in the pentadactyle foot. 

The proportions of this phalanx d iffer much from those of the 

preceding hone•; its antero-posterior diameter exceeds by one-eighth 

part the ve rtical diameter, and by enc-third part the transverse diameter. 
The depth of the phalanx rapidly contracts from the proximal end; the 

sides arc flattened, and slightly concave in the miclclle: they terminate 

an teriorly in the convex borders of the distal trochlea, which describe 

two-thirds of a circle; the medium depression of the pulley follows the 
same cu1·ve, and terminates boLh abo,,c and below in a wide and clt>ep 

cavity. The proximal articulation consists of two ve rtical concavities 

5eparated by a median ridge, the upper extremity of which is more 

proclucecl than the lower one ; but both combine to rest rict the move­
ments of the rnidclle upon the proximal phalanx in the vertical direction, 

in which alone any motion is permitted by the form of the a1t icuh11· 
pulley. 

M2 
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450. The large ungual phalanx of the same toe. 

The position of the trochlear cavity, which extends ol,liquely from 
above downwards and forwards over th<~ hase of the ungual phalanx, and 

the backward production of the upper end of the median trochlear ridge, 

causes this phalanx, in extreme extension, to h:ive its long axis parallel 

with that of the middle phalanx : in (·xtreme flexion the point of the 

daw is bent down at right angles to the middle phalanx. The lateral 
concaviti,,s n·cPiving the trochlear convexities of the adjoining phalanx. 

and the median ridge fit ting the median canal of the s:1111e, arc so deep 
as to prevent an y- lateral motion, ,md g ivi, g1·eat strength to the joint. 

The upper production of the basal articulation of the ungual phalanx 

is flatten ed vt' rtically, and rough; ser\"ing probably for the implantation 
of the ,:xteusor tenclon. T he osseous sheath of the claw is continuecl 

forwards from the upper margin of this snrfare ; from the sides of the 

art icular cavity, and of the flat rough oval surface at the proximal half of 
the base of the claw. The sheath, which varies from half a line to one 
Ii ne ancl a half in thickness, appears to• have extended forwarcls over at 

least the basal third of the bony proce;;s supporting the claw : but it is 

h1·oken away more or less in both the: feet. The claw process, which 
forms the chief part of the ungual phalanx, is conical, slightly cletlected, 

and inclined inwards; convex above and at the sides, which are divicled 

from the uncler surface by a sharp edge : the under surface, owing to the 
oblique line from which the sides of the ungual sheath arise, is less than 

ha lf the length of the upper surface: it is convex transversely along its 

middle part, concave on each side ; these lateral channels bouncled ex­

ternally by the ridges ahove mentioned, ancl deepening as they approach 
the bast: of the phalanx. The vessels and nervt's which supplied the 

secreting organ of the n iorrnous claw w-ere lodged in the above channels: 
of the two large oval perforations in the lower rough tract, the external 

one leads clircctly to the beginning of the corresponding channel, the in­
ternal one conducts to the cancellous structul"C of the phalanx. For the 

extent of one inch and a half from the apex of the claw, the upper sur­

f<ltC is impressed with a shallow longitudinal channel. 
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45 1. The metatarsal bone of the fourth toe, the third in the Mylodon. 

452. Th,e secoud phalanx, which is the terminal one, of the same toe. 

45il. The metatarsal bone of the outermost, corresponding to the fifth toe. 

The two outer metatarsal bones are the only ones of which the size 

and strength are proportionate to that of the principal bones of the 
ta1·sus, the calcaneum and astragalus. T hat which supports the fourth 

toe, counting as if the normal number bad existed on the inner side of 

the foot, presents a short trihedral body, expanding into the two ex­

tremities. The proximal end is obliquely trnncated on the tibia! side, 

wi th the lower angle produced downwards. A smooth articular surface, 
slightly concave venically, and slightly convex transversely, occupies this 

oblique base, and is divided by a moderate constriction into an an terior 

smaller ovate surface, adapted to the Ot1ter basal process of the middle 

metacarpal, and into a posterior, vertically elongated larger surface, ap­
plied to the tibia! anterior facet of the os cuboides. A very slightly 

concave semi-ellipti!'al articular surface extends obliquely upwards upon 

the outer side of the proximal end of the bone, and is adapted to a cor­

re&ponding convex surface on the adjoining side of the fifth metatarsal. 

A s hallow canal with many vascular perforations surrounds the margin 

of th is surface ; there is a rough tuberosity both above and below the 
surface. T he outer or fibular side of the body of the present metatarsal 

is r ugged and rather flattened: the remaining surfaces are smooth and 

convex. The distal end of the bone expands in the vertical di rection, 

and supports a narrow, vertically elliptic, convex articular surface, sur­

mounted by a large and rough tuberosity, and terminating below in con­

cavitiO?s, placed somewhat obliquely, for t wo large scsarnoid bones, sepa­

rated by a short convex ridge. A narrow ridge traverses ,,ertically the 

inuer side of the distal end of the fourtl1 metatarsal ; and a smooth tu­
berosity ri ses from the middle of the outer side of the same extremity. 

The metatarsal bone of the outer or fifth tot' is of extraordinary size 

and strength ; its length <>quals that of the adjoining toe; in the cir­

cu111ferencc of its base it surpasses the same bone by more than onc­

half. It presents the form uf a rugged and irn·gular three-sided con<', 
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with an oblique base and an obtuse apex. The distal articular surface is 

of a triangular forlll, with the angles rounded off, and is divided into two 

parts ; the hu·ger portion being placed on the tibia) half of the base of 

the bon<', and applied to the outer facc·t of the anterior cuboidal a1ticu­

lation ; the remaining portion encroaching upon the tibia! side of the 

boue, and abntting npon the outer articular surface of the adjoining me­
tatarsal. A sl ight concavity di,•ides the hasal articular surf,,cc from the 

large rough protuberance, by which the bone is prolonged backwards and 

outwards towards the os cakis. The s trong tendon which trnvc1·scs the 
outer groove of the calcaneum, was doubtless inserted and expanded o,·cr 

th is protuberanre, and the rough rnargirn continued from it along the outer 

side of the metatarsal bone. The npper surface of the bone is concave, 
with small elevations and vascular foramina: near the distal end the 

elevations assume the size of, or blend into, a rough protubernnce; the 

short inner side of the bone is convex ; the und!'r side concave, di 1•ided 
by a rough ridge from the inuer side : the signs of the great pressure to 
which the outer rugged surface of this bone has bet:n subjett are too 

o bvions to be mistaken; and the position of the articulation of the foot 

with the leg shows this to have been the surface which mainly trans­
ferred the superinculllbent wt> ight of the massive hinder parts of the 

l\liylodon to the ground. The proximal articulations of the fifth meta­

tarsal arc so placed as to make it the key-stone or centre upon which 

almost the whole weight of the foot is concentrated. Thus the pressure 
s\1staincd by the astragalus is transmitted in part by the naviculare, ex­

tcmal cnnc-ifo rm, and outer production of the base of the middle meta­

tursus upon the side of the fourth rnctalarsus which rests by the opposite 
side, in the usual inverted position of t he foot upon the fifth metatarsal. 

Another part of the weight of the astragalus is transmitted by the cuboides, 
partly through the medium of the fourth npon the fifth metatarsal, partly 

directly to that born•. A third portion of the wl' isht sustained by the astra­
galus is transmitted to the last rnetatar,al through the calcancum and os 

<'U boides. Sufficient 1wed, therPforc, for the surpassing strength and 

size of the fifth mctata1·sal, s ince i1 had to share with the calcaneurn, but in 
a greater degree, in the support of the massive hinder parts of the 
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robust ~1 ylodon. The osteology of tl1is part of the skeleton of the 
Mylodon is replete with interest to the physiologist and s tudent of 

animal mechanics: the ta rsal portion of the foot is a perfect specimen of 

massive organic masonry. T he analog ical correspondence which ,nay 

be traced between the hind and fo re-foot is very close; since it is evident 

that the two curtailed outer toes, whose extrem ities seem, as it were, to 

ha,•e suffered amputation, were sunk in a hoof-like modification of the 

intc~ument of that part of the foot. 

454. The left a~tragalus of the Jl1ylodon robustus. 

455. A portion of the right external cuneiform bone of the Jlfylodon robustus. 

456. A flattened ossich--, without any articular surface, with the margins 

rounded, and the two sides with a striated or fibrous charncter: this may 

cit he r have heen a dermal bone, imbcddecl in the substance of the co­

rinm, or it may have been developed in a tendon like the palmar and 

plantar scsamoicl ossicles in the Armadillos: it does not resemble either 

of those ossicles in shape. This and the three following specimens 
were e)(humed with the bones of the skeleton of the 1l1ylodon robustus, 

to which they most probably belong. 

4/\i. A similar osside, apparently the analogue of the opposite side, and 

forming with the preceding bone a symmetrical pair. 

458. A similar, but s111aller ossicle, and of a different shape from either of the 

preceding. 

459. A similar, but larger ossicle. 

460. The left squamo-temporal bone of a fcetal or newly-born ll1ylodon robustus. 

The air-cells have not begun to be clcvel.opecl in the cl iploe of this bonl·. 

461. Th e left os petrosmn of the same fcctal or irnmatui-e animal. 

462. A portion of the left parietal bone of the same fcetal or immature 

animal. The broad sutural surface, which unites with the squamo-tem­
pornl, exhibits a more complicated junction of the two bones than is 
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usual in quadrupeds. The temporal overlaps the parietal posteriorly, 

but is overlapped for an equal extent by the parietal at the anterior part 

of the squamous suture. 

463, A 11ortion of the supra-occipital plate or bone of the same fretal or im­
mature animal. 

4(i4. The right ex-occipital boue of the same fretal or immature animal. 

465. The left ex-occipital bone of the same foetal or immature animal. 

The foregoing portions of an app,1rently fretal c-ranium were exhnm<>d 

with the bones of the articulated skeleton of the ll1ylodon robustus, and, 
since the form of the pelvis appears to indicate that it belonged to the 

female sex, it is probable, from the analogy of the Sloth which produces 

one large fretus at a birth, that it may have been pregnant at the time of 
its death. Purchased. 

466. A fragment of the scapula of a young JWylodon robustw·, including the 
gl.enoid articulation. 

467- A larger portion of the opposite scapula, including the spinous process. 
From thP- Pampas of Buenos Ayres. Purc!tased. 

468. The proximal extremity of the left ulna ,of a young Jl1ylodon robustus. 

From the Pampas of Buenos Ayres. Pitrclwsed. 

469. Portions of the ex-occipital bones, including the condyles, and the large 
anterior condyloid foramina of a young J),fy/odon robustus. 

From the Pampas of Buenos Ayres. Pm·clwsed. 

470. The left half of the cranium of a iVfegatherioid animal, prohably the 

1l1ylodon D artvinii. 

47 1. T he tympauic bone of the same cranium. 
These specimens wem originally described under the name of the 

Glossotlierium•, but their close correspondence with the entire cranium of 
the Jl1ylodon robustus, subsequently discovered, renders it most probable 

• Zoology of the Voyage of the Beagle, fossil Mammalia, 4t.o, 1839, p. 5i. 
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that they appertain to a species of the same genus. T he portion of the 

cranium includes the parietes of the left side of the cerebral cavity, the 

corresponding nervous and vascular foramina, the left occipital condylc, 

a portion of the left zygomatic process, aucl fortunately also the left 

articular surface for the lower jaw. The condyles of the occiput are wide 

apart, sub-elliptic, very similar in position, form and relative size to those 
in 01'ycterop1tS. T he foramen occipitale is transversely oval; its plane 

slopes from above downwards and forwards at an anghi of 40° with that 

of the occipital region of the skull. The occipital plane is bisected by 

a mt•sial vertical ridge : there is a less developed transverse curved inter­

muscular crest, which runs parallel with and about half an inch below 

the marginal ridge ; the surface of the occipital plane on the interspac,!s 

of these ridges is irregularly fitted with the impressions of the insertion 

of powerful muscles. The upper surface of the cranium is smooth and 

regularly convex. 

The extent of the origin of the temporal muscles is defined by a slightly 

raised broad commencement of a ridge. Tbe zygomatic process of the 

temporal commences posteriorly about an inch and a half from the 

occipital plane : its origin or base is extended forwards in a horizontal 

line fully four inches, where it terminates as usual in a thin concave edge. 
The free portion of the zygoma, continued forwards from the outer part 

of this edge, is a slender sub-compressed process, half an inch in the 

longest or vertical diameter, and Jess than tlue.; lines in the transverse; 

the extremity of this process is broken off: the opposite extremity of 

the molar portion of the zygoma is ent ire and ohtusely rounded. The 

articular surface beneath the zygor11a for the lower jaw is flat and even, 

with the outer and inner margin slightly bent down, but having no de­
finable anterior or posterior limits; its breadth is two inches. 

The loose hony frame of the rnernbrana tympani describes rather more 

:han a semicircle, having the horns directed upwards: it has a groove, 
one line in breadth, along its concave margin for the attachment of the 

membrane, and sends clown a rugged process, half an inch long, from its 
lower margin. The tympanic bone in the existing Sloths long maintains 

a similar detached condition as a bony hoop. In the Das!Jpodes and 

N 
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iWyrmecopliaga: the tympanic bone soon becomes anchylosed with rhe 

other parts of the temporal : it is only in Orycteropus, among the 

existing insectivorous Bruta or Edentata, that it manifests throughout 

life the fcetal condition of a distinct bony hoop, deficient at the upper 

part. The os tympanicum of Orycteropus, however, differs from that of 

tlhe fossil in forming part of the circumference of an ell ipse, whose long 
axis is vertical; and in sending outwards from its anterior part a convex 

eminence, which terminates in a point directed downwards and for­

wards. 

The internal surface of the present cranial fragment affords a very sa­

tisfactory idea of the size and shape of the brain of the extinct species to 
which it belonged. It i,, evident that, as in other Bruta, the cerebellum 

must have been almost entirely exposed behind the cerebrum; and that 

the latter was of small relative size, not exceeding that of the Ass ; ancl 

cl1iefly remarkable, as in the Orycterope, Ant-catm• and A1•madillo, for the 

great development of the olfactory ganglia. The antero-posterior extent 

of the cribriform plate, as exposed in tl1is fragment, is three inches, and 
tl1e complication of the ethmoid olfactory lamellre, which radiate from it 

into the nasal cavity is equal to that which exists in the smaller Edentata. 

The nasal cavity is complicated by the great number and capacious size 

of the air-cells which are in communication with it: these extend over 

all the upper, lateral and b:tck parts of the cranial cavity, as far even as 

the upper boundary of the foramcn magnum; they also occupy the 

anterior two-thirds of the basis cranii. The external configuration of 
the skull would therefore afford a very inadc'luatc 01· rather deceptive 

notion of the capacity of the cerebral cavity, were not the existence and 

magnitude of these sinuses known. The interspace of the outer and inner 

tables of the cranium are separated above the origins of the olfactory 
ganglia for the extent of three incites: above the middle of the cerebrum 

they arc an inch and a half apart; at the sides of the cranium the inter­

p osed air-cells are from one to two inches across ; at the back part of 

the cranium about one inch. The sinuses have generally a rounded form. 
In this remarkable structure the present fossil corresponds with the skull 

of the 1'1ylodon 1·obustus. 
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The foramen rotundum and the foramen ovale are situated close to­

gether, within a common transversely oblong depression. The carotid 

canal opens into the outer side of the commencement of this wide 

channel, which conducts the great lifth pair of nerves to the outlets of its 

two chief divisions. The petrous bone projects into the cranial cavity 

in th e form of an angular process with three facets: the foramen audi­

torium intcrnum and the aqueductus \'Cstibuli, are situated on the 
posterior facet. I mmediately behind the os petrosum is the foramen 

lacerum jugulan·, situated at the point of convergence of the vertical 

groove of the lateral sinus with a groove of similar size cont inued for­

wards from above the anterior condyloid canal. The plane of the in­

terna l opening of this canal is directed obliquely inwards and backwards, 

and t he lateral wall of the foramen magnum behind the foramen condy­
loideum slopes outwards to the edge of the condylc. I mmediately 

internal to the foram en condyloideum is a small vascular foramen con­

ducting a branch of the basilar artery into the condyloid can_al, for the 
nour ishment doubtless of the great lingual nerve. 

There is a remarkable cavity situated immediately behind the tympanic 

bone of nearly a regular hemispherical form , an inch in dia111eter. The 

superficies of this cavity appears not to hiwe been covered with articular 

cartilage, for it is irregularly pitted with many deep depressions, and 

probably afforded a ligamentous attachment to the styloid element of a 

large os hyoides. \Vith this indication of the size of the skeleton of the 

r.ongue, is combined a more certain proof of the extent of its soft and 

csp<'cially its muscular parts, in the magnitude of the foramen , fo r th<: 

passage of the lingual or motor nerve. This fornmen (the anterior con­

dyloid) in the present specin,en is the largest of those which perforate 

the walls of the cranium, with the exception of the foram en magnun, : 

it is fully twice the size of that which gives passage to the second divi­

sion of the lifth nerve; its area is oval, and eight lines in the long 

c\iaructer, so that it readi ly admits the passage of a man's little finger. 

Some idea of the size of the lingual nerve and of the organ it was 
destined to put in motion, may be fonned, when it is stated that the 

forame11 giving passage to the corresponding nerve in the Giraffe-th,. 

N 2 
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largest of the Ruminants, and having the longest and most muscular 

tongue in that order-is scarcely more than one-fourth the size. 
I mmediately internal to the glenoid cavity is the large orifice of the 

canal transmitting the third division of the fifth pair of nerves, the prin­

c·ipal branch of which endows the tongue with sensibility : this foramen 

is rather less than that for the muscular nerve of the tongue•. 

Discovered in a tertiary stratum forming the bed of a river in Banda · 
Oriental, South America, and 

Presented by C!tarles Danvin, Esq., F.R.S. 
472. The lower jaw of the .lJ!Iglodon Dmwinii. 

The symphysis of this jaw, as in that of the Jlfyl. robustus, is completely 

anchylosed, about four inches in length, ancl extended forwards to the 
l"xtremity of the jaw at a very slight angle with the inferior border of the 

ramus; it is of great breadth, smooth and gently concave internally, and 

rqually suggests the idea of its adaptation for the support and gliding 
m_ovements forwards and backwards of the free extremity of a long and 

well-developed tongue. The exterior surface of the symphysis is cha­
racterisc<l by the presence of two oval mammilloid processes, situated 

on each side of the middle line, and about half-way between the anterior 

and posterior margins of the symphysis. Nearly four inches behind the 

anterior extremity of the above process is the large anterior opening of 
the dental canal: it is five Jines in diameter, situated about one-third of 

tl1e depth of the ram us of the jaw from the upper margin. The magni­

tude of this foramen, which gives passage to the nerve and artery of tht: 

lower lip, indicates that this part was of large size; and the two sym­

physial processes, which prohably were subservient to the attachment of 
large retractor mnsclcs, denote the free and extensive motions of such a 

liip as we have presumed to have existed from the size of the fo.-amina 

destined for the transmission of its nerves and nutrient organs. 
The angle of the jaw is produced backwards, and ends in au obtuse 

point slightly bent upwards: a foramen, one-third less than the anterior 

one, leads from near the commencement of the dental canal, to the outer 

• For tE,e relation of so large a tongue to tbe probable habits of the Mylodon, see the Memoir 011 

the 1111/i- r<Jbustus, p. J 5,~. 



surface of the jaw, a little below and behind the last molar tooth: this 

foramen presents the same size and relative position on both sides of the 

jaw. 
The base of the coronoid process begins external and posterior to the 

last grinder: the whole of the ascending rarnus of the jaw beneath the 

coronoid process is excavated on its inner side by a wide and deep con­

cavity, bounded below by a well-marked ridge, which extends obliquely 

backwards from the posterior part of the alveolus of the last grinder t.o 

the inferior margin of the ascending rarnus, which is bent inwards before 

it reaches the angle of the jaw. 

The large foramen or entry to the dental canal is situatrd in the in­

ternal concavity of the ascending ramus of the jaw, two inches behin<l the 

last molar, three inches from the lower margin of the rarnus, and nearly 

fin! ind1es from the elevated angle of the jaw: it measures nine lines in 

the \'('rtical diameter, and its magnitude indicates the large size of the 
vessels which were destined to supply the materials for the constant re­

newal of the dental substances, which from their texture must be sup­

posed to have been rapidly abraded. About :111 inch behind the dental 

fora1men a deep muscular groo,•e, about two lines in breadth, is continued 

downwards to the ridge which circumscribes the internal concavity nf 

this part of the jaw, and perforates tbe ridge, which thus arches over the 
can.,!: this structure is present in both rami of the jaw. 

Tbe mylo-hyoid ridge is distinctly marked about an inch and a half 

below the alveolar margin. Other muscular ridges and irregular emi­

nences are present on the outer side of the base of the ascending ramus 

and near the angle of the jaw. 

In the Myludon Darwinii the rami of the lower jaw are relat ively 

longer than in the iWylodon robustus, especially anterior to the molar 

series, where they become more contracted vertically, and converge to a 

narrower and longer symphysis. The posterior angular process is rela­
tively shorter and more bent upwards. The molar teeth project further 

from their sockets in the specimen compared than they do in the }llfy­

lodon robustus. The anterior outlet of the dental canal is single, and it 

is more in advance of the first alveolus. The syrnphysis is not only 
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longer, but is inclined forwards at a more open angle with the horizontal 
ram us : the two tuberosities on the outside of the symph ysis for the 
attachment of the retractors of the lower lip, are much more strongly 
developed in the Mylodon Darwinii than in the ll!fylodon robustus. 

From the cliffs at Bahia Blanca, near Patagonia. 
Presented by Cliades Darwin, Esq., F.R.S. 

4 73. A section of a portion of the left ram us of the lower jaw of the Jlt/ylodon 

Darwinii, showing the forms of the transverse sections of th1~ teeth and 
the depth of their implantation in the alveoli. The outer part of the 
hard dentine is black, as if carbonized or charred; the rest of the tooth 
retains its light colour. The first molar in the present jaw is the 
smallest and simplest of the series : its transverse section is ellipsoid or 
subovate, narrowest in front, and somewhat more convex on the outer 
than on the inner side. The second tooth presents in transverse section 

a more irregular and wider oval figure than the first; the line of the 
outer side is convex, but that of the inner side is slightly concave in con­
sequence of the tooth being traversed longitudinally by a broad and 
shallow channel or impression. 

From the cliffs at Bahia Blanca, near Patagonia. 
Presented b-y Cliarles D ai·win, Esq., F.R.S. 

474. A transverse section of the third molar tooth, left side, lower jaw. 
The transverse section of this tooth has a trapezoidal or rhomboidal 

form : the angles are rounded off: the posterior one is most produced : 
the anterior and posterior surfaces are flattened, tht: latter slightly con­
cave in the middle: the external and internal sides are concave in the 
middle, especially the inner side, where the concavity approaches to the 
form of an entering notch. 

From thC' cliffs at Bahia Blanca, near Patagonia. 
Presented by Chai-les Darwin, Esq., F.R.S. 

-li5. A transverse section of the fourth and last molar tooth, left side, lower jaw. 
The last molar, which is generally the most characteristic in the 

fossil Bruta, presents in an exaggerated degree the peculiarities of 
the preceding tooth: the lougitudinal channels on both the outer and 



95 

inner surfaces encroach so far upon the substance of the tooth, that the 
central coarse or vascular dentine is, as it were, squeezed out of the in­
terspace, and the elevated ridge of the dense ivory describes an hour-glass 
figure upon the triturating surface, the connecting isthmus being hut 
half the breadth of the rest of the tract: the external cement preserves 
nearly an equal thickness throughout. Of the two lobes into which 
this tooth is divided by the transverse constriction the anterior is the 
largest; their proportions and oblique position are pretty accurately 
gi,•en in the figure. 

iFrom the cliffs at Bahia Blanca, near P atagonia. 
Presented by Chm·les Darwin, Esq., F.R.S. 

4iG. The third molar tooth, left side, lower jaw, of the J11ylod<m Harlani. 
Purclwsed. 

477. A portion of the atlas of a 111ylodon, probably il1yl. Darwinii: the 

transverse processes are wanting; the caual for the second pair of spinal 
nerves is converted into a foramen by a bridge of bone connecting the 
posterior margin of the neural arch with the posterior obliciue process. 

From the tertiary deposits of the Pampas of Buenos Ayres. 
Purchased. 

478. The body and one of the cornua majorn of the os hyoides of a i\ilcga­
therioid animal equal to the Mylodou in siu: ; probably the Jll/ylodo1, 

Darwinii. 
From the tertiary deposits of the Pampas of Buenos Ayres. 

P itrclwscd. 

4 79. The cerato-hyal bone of, probably, the 111/ylodon Dmwinii. 
From the tertiary deposits of the Pampas of Buenos Ayres. 

Purchased. 

480. The smaller or hyoid moiety of the stylo-hyal bone of, probably, the 
same animal. 

From the tertiary deposits of the Pampas of Buenos Ayres. 
P111·cftased. 

481. The manubrium sterni of a 1\11 ylodon, probably Jl1yt. Darwinii. 
The two anterior lateral margms are thinner and slightly concave; 
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the clavicular ligaments were doubtless attached to these and to the 

contiguous concavities. The two posterior lateral margins present a nar­

row elongated slightly sinuous articular surface for the first sternal rib, 

and, below this, a concavity forming the contracted posterior part of the 

manubrium. The posterior boundary of the manubrium supports five 

articular surfaces ; two on each side for the bifid, thickened, articular 
ends of the second sternal ribs; and the intermediate part by which it is 
joined to the second bone, or the first of the series constituting the body 

of the sternum. 
From the tertiary deposits of the Pampas of Buenos Ayres. 

Purchased. 

482. The sternal ends of the first pair of ribs, which were connected with tht: 

preceding manubriurn sterni. 

The first rib increases in breadth as it approaches the sternum; rough 

prominences on its outer surface indicate where the os8i6ed cartilage 

originally began; this, which in its present ossified and anchylosed state 

forms the sternal end of the rib, was of a quadrate figure, broader than 

long. It was articulated by a synovial surface of a narrow oval form to 

the manubrium sterni. Purcliased. 

483. The shaft and distal extremity of the humerus of a Mylodon, partly im­

bedded in a mass of coarse limestone: the form of the distal articular 

s111rfacc corresponds with that in the 111ylodon robustus. The specimen 

is from the same stratum and locality as the lower jaw of the 111ylodon 
Darwinii, viz. Bahia Blanca, near Patagonia. 

P1·esented by Chm·les DaNUin, Esq., F.R.S. 

484. The head of the left femur, in the state of an epiphysis of the Myludon 
Darwi11ii. 

From the cliffs at Bahia Blanca. 

Presented by C!im·les Darwin, Esq., 1''.R.S. 

485. The internal condyle of apparently the same femur of the llt/ylodon 
Darwinii. 

From the cliffs at Bahia Blanca. 

Presented by Cltarles Darwin, Esq., F.R.S. 
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Genus Scelidotlierimn. 

The following specimens belong to the same skeleton of the Scelidotl,erium 

leptocephalmn. They were discoverecl in the cli/ls at Bahia Blanca, and were 

Presented by Charles Dmwin, £sq., F.R.S. 

486. The skull and right stylo-hyal bone. 
The brain being regulated in its de, •elopment by laws analogous to 

tho~e which govern the early perfection of the organ of hearing, appears , 

from the obvious imu,atu ri ty of the prt·scnt specimen, to have been rela­

tively larger in the Scelidothere than in the Mylodon: it was certainly 

relatively longer: the fractured cranium gi"'::s s ix inches of the an. 
tero-posterior diametl"r of the brain, but the analogy of the fvlylodon 

would lead to the inference that it extended further into the part which 

is broken away. The greatest transverse diameter of the cranial cavity 

is four inches eight lines: these dimensions, however, are sufficirut to 

show that the brain was of very small relative size in the Scclidothcre; 

and, hoth in this respl'Ct and in the rclati ve position of its principal masses, 

the bra in of the extinct l\1egathcrio id closely accords with the gener11l 

character of this organ in the existing species llf the same Order. 

'vVe perceive by the obtuse ridge continued obl iquely upwards from 
a'hove the upper edge of the petrous bone, that the cerebellum has been 

si tua!Pd wholly behind the cerebrum: we learn a lso from the same struc­

ture of the rndur·ing parts that these perishable masses were not divided, 

as in the l\lfanis, by a bony sept Lim, hut by a membranous tentorium, as in 

tlir Mylodon and S loths: in the Orycterope there is a s trong sharp bony 

ridge extending into each side of the tcntorium. The vertical dia1neter 

of the C<"rebcllum and rncdnlla oblongata equals that of the cerebrum, 

and is two inches three lines; its ant~ ro-pos terior ex tent about one inch 

and a half. The sculpturing of the inte rnal surface of the cranial cavity 

bespeaks the high ,•ascularity of the soft parts which it contained, and 

there arc evident indications that the upper and lateral surfaces of the 

0 
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brain had been disposed in a few simple parallel longitudinal con­
volutions. 

The lower jaw resembles, in the general forrn of the posterior moiety 
which is here preserved, that of the Sloth and Mylodon more than that 

of any other edentate species. Its deep posterior angle is produced 

backwards, and a broad coronoid process rises and nearly fills the 

zygomatic space; the condyle is flat, as the glenoid surface has already 
indicated ; its transverse diameter is an inch and eight lines : its antero­

posterior diameter seven lines: it is principally extended inwards beyond 

the vertical line of the ascending ramus. T he lower contour of the jaw 

describes an undulating line, which, commencing from the posterior 

angle, is at first gently convex, then slightly concave, then again convex 
I1elow the alveoli of the teeth, where it is rounded and expanded as in 

the Orycterope. 

The fractured condition of the right ramus of this part fortunately ex­
posed the roots of the four grinding teeth, which constitute the dental 
series on each side of the lower jaw. The length of the jaw occupied by 

these four alveoli is three inches ten lines, which exceeds a little that of 

the opposed five grinders above; the ramus of the jaw gradually di,ni­
nishcs in all its dimensions anterior to the molar teeth ; the dental canal 

passes in a gentle curve below anc\ on the inner side of the alveoli, 
whence it gradually inclines to the outer wall of the jaw. 

The whole ascending ram us of the jaw consists of a very thin plate of 

bone: it is sl ightly concave on the inner side, and the inferior margin of 
the produced angle inclines inwards as in the M ylodon and Sloth : it is 

impressP.d on the outer side with two shallow depressions, and two 

parallel ridges, both following the gentle curvature of the part. There 
is a foramen on the outer s ide of the ramus at the anterior part of the 

base of the coronoid process corresponding with that in the lower jaw of 
the 1'1ylodon, but the longitudinal channel which runs along the outer 

side of the alveolar process is wanting, and the expansion at the base of 

those processes is more sudden and relatively greater : the general cor-

1·espondence, however, between these [ower jaws is such as would lead 
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to the idea that they belonged to animals of the same genus, were it 

not that the teeth present modifications of form in the Scelidothcre, 

as distinct from those of the Mylodon as are any of the minor dental 

differences on which genera or subgenera of existing Mammalia are 

founded in the present state of zoological classification. 

48i . An upper molar tooth of the Scelidotl1eriwn leptocepl1alu111. 

488. A section removed from the right ramus of the lower jaw of the Scelido­
tlierium leptoceplwlum, showing the forms of the four molar teeth in 

transverse section. 

The 6 rst molar is not divicled by a disproportionate interspacc from 

the rest, its transverse section gives a narrow inequilateral triangle, 

with rounded angles, and the base turned inwards and obliquely for­
ward~. The second molar also, instead of an elliptical transverse sec­

tion, presents a triangular one with the angles rounded off, and two of 

the ~ides slightly indented; it resembles the antepenultimate molar in 

the JJ!lylodon robustus. The third and fourth molars of the Scelidothere 

are more compressed than in the lVIyl.odon; the bony axis of their 

transverse section is from before backwards, instead of transversely. 

The fifth molar has a trihedral form, with the broadest s ide turned 

outwards and slightly indented. 
I n the lower jaw of the Sccliclothere the differences in the form of the 

teeth from those in the 111:egathe,·ium, Jlfcgalon!J:r: and Jll/ylodon, are 

equally manifest, especially in the prismatic form of the first molar: the 

last molar resembles that of the .iJl!ylod<in Danvinii; the grinding sur­

face of this tooth being divided into two lobes by two oblique channels 

which traverse longitudinally, one the outer, the other the inner side of 
the tooth : but these are shallower than in the Jlfylodon Darwinii, and 

the lobes arc more equal and more flattened. The two middle teeth differ 

more markedly from the corresponding· ones in any of the speci,!~ of 

~f ylocion , the transverse section of both these teeth presents, in the 

Scelidothere, a romprcssed oval form, with the large end turned oblirp1cly 

forwards towards the outer side of the jaw, and slightly indented, whilst 

o 2 
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the inner and narrower ~nd of the section 1s convex. T he first lower 
molar in the Scelidothere corresponds in form with the first upper molar, 

and is consequently easily distinguishable from the corresponding tooth 

in the genus Jlt/ylodon. 

489. TE1e cen,ical vertebr~. 

The cervical vcrtebrre present the ordinary mammalian number, se,·en, 

and are free or so articulated as to permit of recipi-ocal movement upon 

each other. Their transverse processes are perforated as usual for the 
vertebral arteries. These processes in the atlas are remark:ible for 

their great breadth, length and thickness; and indicate that the mus­

c1Ular force which must have worked the head upon the spine was 
very powerful. The axis is provided with a robust "processus dcntatus," 

having a base equal in breadth to the body of the axis itself, and a 

si:nooth articular convexity on the side of the apex 011 which the ring of 

the atlas rotated. The lim• of union between the axis and its characteristic 

process, which here resembles the body of an abortiv(• vertebra, is very 

distinct. The transverse processes of t'he vertebra dentata arc compara­
tively feeble, but this co11dition is amply eompensated for by the great 

development of the spinous process. This process is bent backwards 

at nearly a right angle, overlaps with its reflected extrclllity the spine 

of the third cervical vertebra, and re~ts by its base, on the under part 
of which are the posterior articular surfaces, upon the broad and strong 

anterior oblique processes of the third vertebra. The third, fourth, 

fifth and sixth cervical vertebrre have moderately developed and pointed 

spinous prorc•sscs ; their transverse processes are broad, and extend 

obliquely backwards and slightly overfop each other. On the under 

part of the transverse process of the sixth cervical verkbra th<'re is the 
fractured base of what I conjecture to Jiave been an expanded aliform 

plate, analogous to that observable in the corrPsponding vertebra of the 

Orycterope. The seventh cervical vertebra has part of the articular de­

pression for the head of the first rib upon each side of its body : the 

transverse process is feebly developed, but the spine is douhle the height 
aud size of those of the preceding vertebrre. 
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4 90. Seven of the dorsal vertebrre. 
The spinous process of the first dorsal vertebra rises to twice the 

height of the preceding spine of the seventh cervical, and preserves an 

equal antero-posterior diameter from its base to its summit, which is 

thick and slightly bent backwards: four or five succeeding dorsal vcr­

tebrre give evidence of having been s,urmounted by spines of equal 

hei!!'ht and strength. 

The fragments of the dorsal vcrtcbrre and ribs of the Scelidotherim11 

closely conform, excepting in the greater relative height of the anterior 

dorsal spines, with the l\1egatherioid type. 

491. ThP- three lumbar vertebrre, which are not anchylosed to each other, or 

to the sacrum, as in the Jl1ylodon rob1tstus. 

492. The sacrum. This complete bone manift.:s ts in its great expansion poste­

riorly, where it joins the ischium, in the capacious medullary cavity and 

wide nervous foramina, a like conformity with the l\1cgatherium which 

is presented by the pelvis of the Mylodon, and a corresponding harmony 
with the disproportionate bulk of the hind-kgs. 

493. Portions of several of tht: vertebral ribs. 

494. The right sc,1pula. 

49-'>. The humeral half of the left scapula. 

The scapula of the Sc:eli<lothere in its double spine, m the osseous 

arch formed by the confluence of the ucromion with the coraroid process, 
ancl in the substitution of a distinct foram cn for the suprasc:apular notch, 

agrees with that. of the l\1Iegathcrium: but the span of the acromial arch 

is relati,•ely wid<'r, and the surface for the articulation of the chwiclc is 

better rnark,..d. The limits of the acromial and coronoid portions of the 
arch arc still definable in the prcs<·nt skeleton, indicating, with the unan­

cbyloscd condition of most of the epiphyses, the nonage of the individual. 

496. The proximal portion of the left humerus <'Cmented to the foregoing 
5capula by the calcareous matrix. 
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497. The left humerus. This bone presents a large convex oval head, on each 
side of which is a tuberosity for the implantation of the supra- and sub­

scapular muscles: these tubcrositics do not rise above the articular con­

vexity so as to restrict the movements of the shoulder-joint, as in the 

Solipedia and Ruminantia, but exhibit a structure and disposition con­
formable to tbose which characterize the proximal extremity of the 

!humerus in the Mylodon, and those Mammalia which enjoy rotato ry and 

lateral movements of the fore-limb. The tube1·osities are, however, re­
latively more developed and give greater breadth to the proximal end of 

the humerus in the Scelidothere than in the l\ilegathere. 

The distal end of the humerus although mutilated clearly indicates that 
it had the same characteristic breadth of the cxte1·m1l and internal 

condyles as in the Megatherium. The left condyle was perforated for the 

direct passage of the artery or median nerve, or of both, to the fore-arm. 

The groove for the rnusculo-spira\ 11erve on the outer side of the 

!humerus is overarched at its upper part by a strong obtuse process ; 
which is comparatively less developed in the Megatherium. The trochlea 

or inferior articular sm·face of the humerus supports, as in the Megathe­

rium, two well-marked convexities with an intervening concavity; this 

indication of the rotatory power of the fore-leg is confirmed by the form 
of the he,td of the radius. 

4 !)8. 'fhe left ulna. 

4 !)9. The left radius. These bones of the Scelidotlu:rium leptoceplialum are 

cemented together by the calcareous matrix of the stratum in which 

almost the entire skeleton of the same individual was found. 

The relative length of the fore and hind extremities cannot be precisely 

determined from the present imperfect skeleton of the Scelidothere; but 

there is good evidence for believing that the fore extremity was the 
shortest. 

The humerus is shorter than the femur by one-ninth part of the latter 
bone; am! the radius, which wants only the distal epiphysis, must have 

been shorter than the humerus. In the Scelidotherium the general pro­

portions of the radius much mo1·e nearly approach those of the Mylodou, 
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but the proximal articular cavity is suhcircular, as 111 the lVIegatherium 

an<l Mcgalonyx. 
The distal half of the outer margin of the rad ius is convex; the bici­

pital tuberosity is nearer the proximal eud and nearer the inner margin 

of the bone ; the posterior surface of the 1·,,dius more resembles that in 

the lVIegalonyx. Like the perfornted humerus, the present bone in thP 

Scelidothere also exhibits modifications which connect the M ylodon with 

the l\llc·galon yx. 

500. The right femur, wanting the distal extrP.mity; its fractu red end demon­
strates the absence of the meclullary cavi ty. 

50 I. The left femur. This is a very remarkable bone, both on account of its 

gr,cat proportional size as con,pan .:d with the body, and its extreme 

breadth as compared with its length or thickness; but in all these circum­

stnnces the affinity of the Scclidothcre with the MegatherP. is prominently 
bro ught into view. The breadth of the femur, though considerable, is 
less mai·kcd in the iVI ylodon ; and there are no other known quadrupeds 

wi th which the Sceliclothere can be compared in this respect. In pro­

ce..,ding, however, to compare together the thigh-bones of the Scelido­

thcrc and lVIcgathere, several differences present themselves which are 

wo rthy of notice : of these the first is the presence in the Scclidothere of 

a flepress ion for a ligamentum teres on t he back part of the head of the 

femur, near its junction wi th the neck of the bone. 

The head itself forms a pretty regular hemisphere : the great tro­

chanter does not rise so high as in the Megathere, but rdati v<'ly it cc1uals 

it in its breadth. The small trocl,an ter is proportionally more deve­

loped ; the external contour of the shaft of the fe mur is s traighter in the 

Scelidothere than in t he Megathcre, and the shaft itself is less bowed 
forwards a t that part . The articular condyles occupy a relatively smaller 

space upon the distal extremity of the femur in the Scelidothere, and 

th ey differ mC1re strikingly from those of the M:egathere in being con­

tinued one into the other : the rotator surface, for example, is formed 

hy both condyl<'s, while in the l\tlegathcrium it is a continuation exclu­
sively of the external articular surface on the outer coudyle. 
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502. The proximal extremity of the left tibia and the left patella, cemented 

together by the calcareous matrix. 
Of the long bones of the leg only this end of the tibia is preserved; 

but it is valuable as showing another well-marked difference between the 

Scelidothere and Megathere; for whereas in the latter the fibula is an­

cl1ylosed with the tibia, this bone in the Scelidothere presents a smooth, 
·flat, oval, articular surface below the outer part of the head; from the 

size and appearance of which I inter that the fibula would not have be­

come confluent with the tibia even in the mature and full-grown animal, 

but would have remained separate as in the Mylodon. 
The patella is a thick, strong, oval bone, with the smaller end down­

wards, rough and convex externally, smooth on the internal surface, 

which is concave in the vertical and convex in the transverse directions. 

503. The right astragalus, cemented by the calcareous matrix to the head of 

the femur. 

504. The left astragalus. 

The upper articular surface of this characteristic bone presents two 

convex pulleys with an intermediate concavity: the outer or fihular tro­
chlea, though higher thau the inner one, is much less ele,·ated than in 

the l\llegathere, and contracts to a ridge auteriorly. The anterior part of 

the astragalus of the M ylodon which forms the articular surface for the 

os uavicularc, presents one convex and two concave facets, the outer one 

receiving part of the os cuboides. Jn the Mcgathere the corresponding 

part of th~ astragalus presents one convex: and one concave surface, the 
hitter corresponding with the upper and inner coucave surface in the 
Scelidothcrc. In the i\!Iylodon the part corresponding to the latter con­

cavity is flat. 011 the under surface of the astragalus the articulation 

for the os calcis is divided from that for the naviculare by a deep rough 

groove, as in the Megatherium, but the two surfaces are coutinuous in 

the 1Wylodon robustus. 

505. The ungual phalaux of the longest or middle digit of the h ind-foot. 

The artict1lar pulley of this bone slopes towards the under surface and 
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is overtopped by an obtuse protuberance, impeding any upward retraction 

of the claw, and well.illustrating the argument by which Cuvier esta­

blished the true affinities of the allied genus 111egalony:i:. The present 

phalanx is, however, less compressed and less incurvi,d than in that 

genus. The ossi,ous sheath for the claw is developed only at the under 

part of the bone, where it presents the form of a thick flat plate, with 

the margin obliquely bevelled off, and with a vertical ridge of bone 

at tached lengthwise to the middle of its under surface. This process 
doubtless served for the insertion of a "ery powerful flexor tendon. 

ft1egatherioid Fossils. 

506. The body of a vertebra, probably the last cervical, of a l\!legatherioid 

animal; it exhibits the great width of the spinal canal which characterizes 

this extinct family of Edentate quadrupeds, and presents two tuberosities, 
ome on each side of the posterior (lart of the lower surface. 

•o~ ., I. 

From South America. Presented b!J Clwrlcs Darwin, Esq., F.R.S. 

A dorsal vertebra of a large l\llegatherioid quadn1ped, which well displays 

the characteristic capacity of the spinal canal, and the third posterior 

articular process situated in the interspace of the two normal processes. 

From the tertiary deposits of Buenos Ayres. Purc!wsed. 

508. Th" body of a dorsal vertebra of the same species of Megatherioid 

anirnal. 

From the same stratum and locality. 

509. The inferior bony arch of a caudal vertebra of a !Yly!odQn or Mega/Qny:11; 
it is formed by the distal confluence of tbe two hrernapophysial elements, 

cttch of which upon its proximal encl or base supports two distinct arti­
cular surfaces. 

From the tertiary deposits at Buenos Ayres. Purchased. 

,, 10. The body and anchylosed posterior Cl'Urit of the hyoicl bone of probably a 

Megathcrioid an imal, as large as the l\tlylodon; it differs fro1n the corre­

sponding parts of the hyo idean apparatus in the My/QdQn 1'Qbustus, in 
p 
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having the coruua shorter, straighter, more prismatic, and the sides 
flatter and meeting at sharper edges, especially at the upper part : the 

articular surfaces for the thyroid cornua are at the posterior instead of the 

under surface of the expanded end of the cornua. The articular surfaces 

for the anterior cornua are upon the anterior part of the angles of the 

body, not raised upon tuberosities: the ceratohyals were perhaps articu­
lated by the intervention of a short bony piece, which, anchylosed to the 

body in the Mylodon, may give rise to the characteristic tubercles of the 

bone in that genus. The body of the hyoid, in the present specimen, 
presents two convex ridges below the a1·ticular surfaces, and is flattcnt'd 

and slightly expanded at the under part. 

From the tertiary deposits at Buenos Ayres. P w·cliased. 

511. The left stylo-hyal bone of a large Megatherioid <1uadruped. 
From the tertiary deposits of Buenos Ayres. Pui-clwsed. 

r,12. The sternal extremities of the two clavicles of a Mylodon or of a l\llega­

lonyx. 
From the tertiary deposits of Buenos Ayres. Purchased. 

513. The distal half of the right femur of a Megatherioid animal of the size of 

the lVIylodon or ~Jegalonyx; it resembles the same bone of the i\llylodon 
ia its great breadth and autero-posterior compression, but differs in 

being excavated by a medullary ('avity, and in having the rotular articular 

surface distinct from those of the two condyles: in the latter structure 

it resembles the Megalonyx, but differs from the 111/egalony:i: Je.(/ersoni 

in the general form of the articular surface. 

F1·om the tertiary deposits of Buenos Ayres. 

f, 14. The right astragalus of a l\1egatherioid quadruped, somewhat larger than 
the Jl!fylodon robustus: it rese111bles tbe astragalus of the Mylodon in 

tbe flattening of the upper half of the navicular surface, bnt differs in 

having the ealcaneal surface divided into two parts by a deep rough 
groove, in which character it resembles the Megatherium. 

From the tertiary deposits of Buenos. Ayres. Purchased. 
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515. T he tibia, in longitudinal section, of the JJ!lylodon Dmwinii : it is longer 

in proportion to its breadth than in the 11,fylodon Hadani, the articular 

cavity for the inner condyle of the femur has a wider oval figure; the 

outer nrnrgin of the shaft of the bone is thicker and more rounded than 

in either the Jvlyt. Harlani or ivlyl. robustus. The section shows the 

absence of a medullary cavity, as in the tibia of the recent Slotbs: a 
close but rather coarse cancellous text111re extends uninterruptedly from 

t he line of the proximal to that of the distal epiphysis: the compact 

outer wall is two-th irds of an inch thick at the anterior part of the middle 

of the shaft, and ahout half that thickness at the posterior part ; it 

nipidly decreases in th ickness from the middle towards the extremities of 

the bone. 

Tribe Loricata. 

Genus Glypto<lon. 

Those specimens of the present genus, which were presented to the College 
by Sir ,v oodbine Parish, arc from a low marshy place, about five feet below 

the surface, in the bank of a rivulet, near the Rio iVIatanza, in the Partido of 

Canuelas, about twenty miles to the south of the city of Buenos Ayres. 

516. A molar tooth, with the ba~al portion b1·oken away, of the gigantic club­

footed Aru1adillo ( Glyptodon clavipes, OwF.N). 

T he whole length of the portion of tooth, which gives the generic 

character of this extinct member of the loricate or Armadillo tribe, is 

two inches and a quarter, and there is no indication of a diminution in 

any of its diameters, from the grinding surface to the opposite fractured 

end: i11 this respect the present tooth agrees with the form of the 

sockets in the fragm ent of the jaw next to be described, which sockets 

terminate alwuptly without any contraction, and indicate by thei r depth 
that the length of the present tooth, when entire, was about four 

inches ; the antero-posterior diameter of the tooth is one inch ; the 

transverse diameter varies from six to seven lines. The three sockets 

in the fragment of the jaw give the same general proportions, though 
p 2 
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they vary a little as to size, showing that the teeth of the Glyptodon are 

much more compressed than those of the lVfrgathcrium ; but the teeth 
differ more materially in their intimate structure, which corr,.sponds with 

that of the teeth of the existing Armadillos. The main constituent of the 

tooth, or the dentine, consists of fine calcigt-rous tuhuli, radiating with a 

pretty straight course from the 111edullary cavity; the dentine is sunoundtd 
by a very thin layer of Ct':11en1n111; and tht> pulp-cavity, at the uppn part 

of the tooth, is consolidated by the oss ified remains of the pulp, which is 

lrnrcler than the surrounding dentine, and forms a projecting ridge 

on the grinding surface. The teeth of the Glyptodon, however, differ 
in a marked degree from those of all the known species of Armadillo, 

in being traversed, through the whole length of hoth their outer and 

inner sides, by two broad and deep angular grooves, each extending 

from the opposite sides about one-thi1·d across the transverse diameter 

of the tooth, so as to divide the grinding surface into three portions, 
jioined togt>ther by the contracted isthmus interposed between the oppo­

site grooves. Of these portions the posterior one is broader than tlw 

other two. The sockns present longitudinal angular ridges, corn'!• 

sponding to these channels or flutings", and prove that they were ton­
tinned through the whole lt·ngth of the tooth ; this is slightly curv,•cl, 

and the concavity is turned inwards in the teeth of the lower jaw, as in 

the Toxodon. Preseuted by Sii- H7oodbine Parisi,, /(.H. 

5 17. A fragment of the anterior part of the left ram us of the lower jaw, in­

cluding portions of the sockets of the four anterior teeth; the first is 

small and simple, and is sitnated close to the anterior termination of the 

* The gcnc1'ic name of the present extinct South American ciuadruped relates to the Ruted sculp .. 

turing of tlu! tooth, yAllfw, sculpo, O&tls, dens. 
Since this name was proposed in Sir VVoodbine Parish's .accoorlt of Buenos Ayres, and in the Pro• 

cc,,dings of the Geological Society for Ma,.ch 1839, the discovery of bones and armour of the Clyp­
to<lon-> under the name of lloplopl,orus, by l\1(. Lund, in the cav~rns of the valley of the Rio df'i­

Velhas, Brazil. has been announced in a lette1· from tliat gent.lemirn to M. Audonin, published in the 
Comptcs Rcndus, Avril 15th, 18:S9. Prof. D'Alton of Halle subscc1uently brought the subje<:t of the 
r.typtodon. befoL·e the Meeting of the German Physicians and Naturalists at Erlangen, September 

I 839, and iias proposed for it tbe nauie of PMltypus. 
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the second socket shows, by the two prominent vertica l 

anterior and posterior walls, that the tooth which it con-

tained had the fluted form characteristic of the genus : the third socket, 

which is the most complete, differs from the preceding in a slight in­

crease of s izc,and it shows that the tooth was implanted by an nndividt'd 

base of considerable length, and of the same size and form as the ex­
posed part or crown. Presented by Sir lf/oodbine Pa·risli, l(.H. 

5 1 $. Tbe distal portion of the left humerus of the Glyptodon clavipes, in which 

both the outer and inner supra-condyloid plates are hroken off; but 

they seem to have been relatively less developed than in the !11yfodo11 

,·ohustus. The ant<' rior and posterior dcpressious above the distal arti­

cular surface arc deeper; there is uo trace of a perforatiou abol'e the 

internal condyle : the radial dil'ision of the trochlea is less convex than 

in the recent Armadillo. Tiu: twist of the humerus is strongly marked ; 
the base of the strong deltoid trochanter is discernible at the fractured 
extremity of the hone; but on the opposite side there is a rugged 

raise<l surface for a muscular insertion, of which the analogue is not 

visible in the Arn,adillos. Thl're is a medullary cavity in the shaft. 

Presented by Sil- ff/oodbine Pai-isli, J(.H . 

. ~ 19. The left radius of the Glyptodon clavipe.s: the proximal articular surface 

has the form of a transverse oval, which is concave from before back­

wards and convex from side to side : in this respect it agrees with the 

Arn1adillos and differs from the corresponding bone in the Ml'gatherioid 

animals. The muscular ridges and dep1·essions are wcll-n1arkccl, but less 
strongly than in the l\1 ylodvn. The bone assumes sonwwhat of a 

trihedral figure towards its dis tal end; the anterior ridge is procl11ccrl 

helow the distal articulation in the fonn of an obtuse, sub-compressed 

process ; the posterior ridge terminates in a broad rugged process ; the 

radial, which in the prone position of the bone becomes the inner side 
of the distal extremity, is much produced; the distal articular conca,· ity 

is. formed by an oblique excavation leading downwards from the posterior 

towards the anterior margin of the distal encl; the articular surface 
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is divided by an oblique groove into two par:·s, and in some species of 

Armadillo this groove is represented by an ente1·ing notch. 

Presented by Sir TFoodbine Parisi;, K. H. 

i\20. The metacarpal bone of the second digit of the left fore-foot of the G!yp· 
todon ciavipes. Presented by Si1· lf7uodbine Parish, K. H. 

521. The distal phalanx of the second digit of the left fo re-foot of the same 

animal. Presented by Si?· lf/oodbine Pm-i,rh, K.H. 

522. T he distal phalanx of the thi rd digit of the left fore-foot of the same 

animal. 

In both these phalanges the proximal extremity offers a double shallow 
articular pulley; it is placed obliquely, so that the end of the bone 

must have been inclined somewhat downwards. The upper and outer 

margin is produced; the bone is thickl'r on the inner than the outer 

side, towards which it is slightly bent; the upper surface is evenly con­

vex, but pitted with numerous vascular impressions, which are strongest 

at the marg_in ; the under surface of the phalanx presents at its posterior 
half a rough convex protuberance. 

Presented by Si,· ff/oodbine Pm·ish, l (.H . 

52:i. The shaft and distal epiphysis of the femur of the Glyptodon clavipes. 
I t is flatt<'ned from before backwards, but in a less degree than in the 

Mylodon, being more constricted laterally in the middle of the bone; 

above this part on the outer side there is a large projection which 

appears to have formed the third trochanter as in the Armarlillos. The 

rotular articular surface is distinct from the internal condyle, the outer 

condyle is broken away. Presented by Sir f/7oodbine Pm·ish, K.H. 

524. Tl1e anchylosed distal extremities of the tibia and fibuh, of the left hind. 

foot of the Gtyptodon clavipes. 
The Mylodou, Megalonyx and Scelidotherium differ from the Glyp­

todon and the existing Armadillos in having the two bones of the lt•g 

distinct from each other ; but the Megathcrium resembles the Glyptodon 

in their anchylosis. Sufficient of the tibia remains to show that it had 



l I I 

the compressed form and excavated inner surface characteristic of that of 

the Armadillos; that a similar wide space separated it from the ,niddlt, 

part of the fibula; and that the anterior margin of the bone wa~ con­

tinued obliquely as a strong ridge to the inner angle of the distal surface. 

'Fhe distal articular surface presents two con ea vities separated hy a con­

vexity, the outer hollow being the largest and deepest; the external 

.malleolus forms a strong process, as in the Armadillos; at the back part 

of the tibia we find also two well-marked tendinous grooves separated by 
a projecting ridge. The corresponding part of the skeleton of the ~1Ic­
gatherium deviates widely in the proportions of the tibia and fibula, and 

in the conformation of the distal articular surface from that of the 

Glyptodon. Pre,;ented by Sir l f?oodbinc Parisli, l(.H. 

The follcw ing fossil bones of the Glyptndon clavipes belong to the left hind­

foot, which was articulated with the preceding specirnen, and formed part of tht: 

skeleton of the same individual. 

525. The astragalus. This bone agrees with the astragalus of the Armadillos 

in the form of tlw upper articular surfdce, not having the internal protu­

berance, which, in the Megatherioids, 1>rojects into the characteristic P.X­

cnvation at the corresponding part of die tibia! articulation. 
Presented by Si,· lroodbine Pm·is!i, I(. II. 

526. Tl,e calcaneum. This, though a strong bone, has the posterior prolonga­
tion less remarkable for its length and s trength than in the 1\ilrgatherioi<l 

quadrupeds: the articulation between it ancl the astragalus is divided into 

two parts by a narrow rough groove: the cuboidal facet is distinct frorn 

the astragalar ones. I n these respects the Glyptodon agrees with the 

existing Armadillos. Pre,ented by Sir f,f/oodbiue Pai-isft, K.I-1. 

52i. Tbe os naviculare. The posterior surface of th:s bone presents an uni­

form concavity, by which it differs from that of the ~11cgatherioicls, and 

resembles that of the recent Armadillos: the an te rior surface presents 

three distinct articulations for three cu11 eiform bones, whilst in the ~1e­

gatherioids there are but two such articulat ions. 

Presented by Sir l//oodhine Pa1·isl1, I(, 1-1. 
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5:.!8. T he os cuboides. There are two surfaces for two metatarsal bones on the 

anterior part of this bone, which, therefore, with the os naviculare, shows 

that the hind-foot of the Glyptodon had 6ve toes. The os cuboides of 

Glyptodon deviates still more than the scaphoid bone from its analogue 

in the Armadillos in its remarkable antero-postcrior compression : it 

presents an irregular oblong figure, thi.ckt!r at its inner than its outer 

margin ; the post;,rior surface presents a small co1wex articular surface 

for that of the os calcis, like which, the curve of the lower part is slightly 

angular ; this surface is situated near the upper and outer margin of the 
bone; on the inner 111argin there is a long, narrow, sub-elliptic facet for 

the scaphoid. The inferior surfa('e of the cuboid is divided by a det'p 

and wide groove for the tendon of the peroneus muscle; ahove which is 

the triangular surface for the metatarsals of the two outer toes, which is 

bounded above by a rather sharp edge. The posterior part of the lower 

surface of the cuboid, like the adjoining part of the calcancum, has been 

smoothed down by the play of the strong flexor tendons of the toes. 

Presented by Sir Fl"oodbine Pai·ish, /(.1-1. 

5:.!9. The external cuneiform bone. T his differs from the external cuneiform 

of the existing Armadillos in its remarkably co111pressed form ; it is, in 
fact, a simple triangular plate of bone, with the posterior surface smooth 

and very slightly concal'e for the articulation with the scaphoid; and the 

atJterior surface very slightly convex for the articulation with the meta­

tarsal of the third toe: the outer contour of the bone is convex, the 
inner one concave: the anterior articular surface encroaches a little on 

this s ide to join a portion of the metatarsal of the second toe : on the 

under and outer side of the bone there is a very small facet, which touches 

tbe os cuboides. The external cuneiform bone of the Megatherium differs 
from that of the Glyptodon in heing thicker as well as broader at its 

upper part; but, upon the whole, the external cuneiform bone of the 

Glyptodon resembles that of the IVIegatl1erium more than it docs that of 
the Armadillos. Presented by Sir lf/oodbine Pai·isli, /(.J-1. 

5:10. The metatarsal bone of the second toe. This is wedge-shaped, broadest 

at its lower and inner sides, and narrowest at its upper and outer sides ; 
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posteriorly it presents a Aat surface for ar ticulating with the middle cu­

ne iform, whid1 a r ticulation is two inches in vertical extent and an inch 

and a <f'tartc1· across the upper part, and proves the middle cuneiform 

hone to have been much smaller than the cxtemal one aho"e de­

scribed; this articular surface of the second metatarsal is continuous al 

its upper and outer angle with a small t riangular facet, which ar ticulates 

wath the external cunriform bone ; a third oblong articular surface is 

continued from the p r<'C'Cding upon the g reater part of a depress ion 

on the outer surface of the bone, and. this ar ticular surface is applied 

against a corresponding one on the upper and back part of the middle 

111ctati11·sa l. The articu la r su rface on the anterior part of the bone for 

the first phabnx of tlw second toe is slightly convex, longer in the ,•e1·­

tical than the transvnsc di1·ectio11s. At the under part of the bone a rc 

two trochlear surfaces for two sesamoid bones. 

Pres,,nted 6.lf .Sir f/7ood6ine Parish, /(.ff. 
r,:3 J. The metatarsal bone of the third toe. The middle mc1atarsal hone is the 

larges t of tlw three which are here preserved; i1 diminishes in breadth , 

b111t g reatly increases in antero-pos terior thickness fro m the npper to the 

lower surface : the post<'rior articular surface is ,·cry slightly concave, 

at1d is nearly exclus ively applied to the <'Xt<'l'nal cuneiform hone above 

dcscrihed : a small portion is dcAcctcd forwards from its upper ancl inner 

side to he a pplied to the oblique facet in the depress ion on the out.er side 

of the second ,nctatarsal: there is a si111 ilar depression and articular 

facet on th,~ upper and outer s ide of the present metatarsal, in which a 

corresponding prnceS$ of the fourth metatarsal is wedged. By this 

st rucmre the tlnec metatarsals are interlocked together, and any force or 

con~ussion fro m the toes would thus be trnnsfe1Ted, nor only directly 

backwards to the tarsal hon<'s, but o b liqucly from one metatarsal to 

another whercbv J)cculiar strcn,.th and sccurit)' is ,, ivcn to the bony 
' .1 0 b 

co111pagcs of the foo t. The anterio1· surfocc of the 111iddlt· metatarsal is 

,lightly convex, two inchE's long by one and three tJLtarte rs wide, which 

indicates the g reat bulk of the first phalanx of the middle toe : the under 

part of the present me tatarsal bone presenls two broad concavt> g roO\'CS 

for large scsarnoid bones. Presented by Sir lr"oodbi11e Parish, I{./f. 
Q 
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5:32. T he metatarsal bone of the fourth toe. T his metatarsal is small<'r than 

the second ; its outer rongh surface is convex, it~ inner one nearly 

straight, but with a small concave facet bounded by a raised ridge, and 
adapted to the convex articuhn surface in the depn·ssion on the opposed 

surface of the third metatarsal: the oblong posterior articular surfalT 

adaptltd to the os cuboides is slightly concave, with the trnnsvers<' 

d iameter et1nal to half the vertical one: the ante rior surface fo r the 
fourth toe is triang ular and nearly flat; there arc two sesa111oid grooves 

011 the under part of this metatarsal bone. There are no rnrnains of th.: 

small external or fifth toe, hut its existence is indil'atcd by a very small 

flat articular facet on the outer side of the fourth metalarsal bone, and 

by the ext"'nt of surface on the cuboid, which th is metatarsal leaves un­
covered. Presented by Si,· /f/,,odbine Parish, K.ll . 

s:3:1. T he proximal phalanx of the second toe: it is a V<'ttically ohlong, com­

pressed plate of bone, th icket· above than below in the antero-posterior 
direction ; a protuberance ri ses from the middle and posterior part of 

the upper surface; the lower margin p1·cscn1s a deep and narrow notch. 

Tbe posterior surface is slightly conciwe, the anterior one flat, with a 

rough spot in the centre. Presented by Sil- !Poodbinc Parish, K.ll . 

.'i:H. The middle phalanx of the second toe. This is still more compressed 

than the first; its greatest length or antero-posterior extent, which is at 
the upper part, measures only s ix lines, whilst its vertical diameter is 

twenty lines, and its trans,·ersc diameter seventi:cn lines ; its lower 

margin is notched like the preceding phalanx, and at the 111 iddle of till' 

posterior at·ticular surface there is a ceu tral dl'1)1'ession. From the very 
slight extent of 111otion allowed by the flattened art iculations of the toes, 

one cannot be surprised that the synovial bag should have become in part 

o blitcrntcd, as these rough places in the c,•ntre of the articulating surfaces 

indicate to have happened. 
Prrsented by Si:-· lf/oudbiue Parislt, /(.!/. 

5:15. The distal or ungual phalanx of the second toe: this presents a very re­
markable form ; it is suddenly expandrd in breadth and dPplh imme­

diately beyond the articular facet adapted to the preceding phalanx, and 
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tbis facet appears thus to occupy only the m iddle of the posterior sur-facc , 

aod to be surrounded by a broad rough margin. This surface is not 

placed at right angles to the long axis of the phalanx, but s lopes from 

above downwards and forwards at a vi,ry acutE> angle with the upper sur­

face, so that the apex of the phalanx points almost directly downwards; 

the inferio1· houndary of the pos terior surface forms a rough ridge, sepa­

ra ted by a smooth narrow c(rncavity from the ante rior hordcr of the 

plialanx : the superior sloping surfac., is slightly convex, and deeply 

pi tted and sculptured with vascular grooves 11nd impressions. 

Presented by Sir ff/oodbine Pm·is/1, I(.1-1. 

5:~(). The mi1ldle phalanx of the thil'Cl t.oe. This phalanx is more square­

shaped and broad~r than that of the second; it has the same general 

compressed form, wi th nl.'arly fl at articnla r surfaces, but being narrower 

abo1•e, it resembles an inverted wedge : it is also notched, but less deeply, 

below, and has an articular face t for a sesamoid bone on each side of the 

notch. • Preseuted by Sir l f/oodbiue J>arisl,, K.H. 

:,07. The ungual phalanx of the thi rd toe. This is broack:1· but shorter than 

the preceding, and is of a more symmet'l'ical figure : the lower marg in of 

its posterior surface forms a broader ri,1ge, and the a rticular 8t11face is a 

little more convex; but the 1·cse111blancc is otherwise very close. 

Presented by Sir ff/oodbiuc Paris/1, K.fl. 

5:lH. The middle phalanx of the fourth toe. 

Presented by Sir ff/oodbine Parislt, J{.J-f. 

5J9. The ungual phalanx of the fourth toe. This bon"' has the ~amc general 

fo rm as the preceding, but is smaller ; like the last phalanx of the second 

toe, it is unsymml'trical , but from a differrnt modi fication : in the second 

toe the inner marg in is rounded off to\\·anls the outtr one, in the fourth 

toe the outer 1nargin is rounded off towards the inner l>ne. 

Presented by Sir lf/oodbine Parislt, J{. ff. 

540. The ungual phalanx of the fifth toe. 

Presented by Sir 1/1/oodbine Parisi,, J(.J-1. 

In the Glyptodon the hind foot appears to ha1•e been expressly modi­

Q 2 
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lied to form the lmse of a column destined to support an enonnons 

superincumbent weight, such as must have resulted from the thick ossi­

fi ed int(·gument of this bulky loricate quadruped ; whilst in regard to 

the Megatherium one would infer that the bulky body had not been 

covered by an expanded bony coat of mail, from the very ci rcu111 stancc 

that the toes were developed to susta in and wield long and compressed 

claws, such as form the con,p,msating weapons of defence of the hair-clad 

Sloths and Anteaters. The ungual phalanges of the mailed Annadillos, 

in their shorter, broader, and flatter form, make a much nearer approach 

to those of the Glyptodon. But when the bones of the hinder extre­

mity above described are arranged in their natnral relative positions, they 

present to our observation the framework of a foot of such a construction 

and form as is without a parallel in the animal kingdom: the nearest ap­

proach to its broad, thick, short and m1,5sive proportions is made by the 

skeleton of the fossorial ex tremity of the i\1ole; but it is the fore-foot 
only of this animal that can be compared, in the compressed bulky figure 

of the metacarpals and proximal and middle phalanges, wi1h the s ingular 

hinder extremity of the Glyp1odo11 clavi71es. T he hind-foot of the .Mole 

resembles, in the lengthened metatarsal and phalangcal hones, that of the 

existing Armadillos, aud the generality of unguiculate quadruped$. 

The almost entire carapace of the Glyptodon clai•ipcs. 
It is composed of thick, pentagonal ossiclcs united IO"cther at thei r . 0 

nnargin& by sutures : s rnooth on the inner suda('C where the sutures arc 

11.1ost conspicuous, rough and sculptured on the exlernal surface accordin~ 

to a definite pattern characteristic of the species, the whole forming ;1 

symmetrical, oval, convex, bony cas,: or shell which covered and defended 

the upper and late ral parts of the enti re trunk of the animal. 

The following are the dimensions of this carapac,· :­

Length, following the curve of the back 
Ditto in a straight line, or the chord of the arc . 
Breadth, following the curv, of the middle of the back 
D,tto in a straight line, or the chord of the arc 

Ditto of the anterior outlet or arched margin, at the base of the arch 
Ditto of the posterior outlet, at do. . . . . . 

feel. 
5 

4 

7 
3 

i11Cht1;. 

7 
8 
,1 

2-} 

5 

8 
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The component ossicles support on their outer surface a central, large, 

subpentagonal or subcircnlar flattened eminence, surrounded generally 

by five or six smaller discs ; both being rough, but especially the peri­

pheral ones. In the ossicles near the marg ius of the carapace the 

middle eminence increases, whi ls t the peripheral tubercles diminish or dis­
appear. At the anterior margin the middle eminence extends outwards 

and forwards as a transversely oblong obtuse proj<'ction ; at the lower 

margins near th,: posterior part of the carapace it extends outwards in 

the form of an angular process : the ossicles at the posterior margin are 

the large:;t, and have a pentagonal shield-shaped figure ; the two smaller 

s ides being wedged into the intcrspace of the two ossiclcs of the penulti-

1natc row. 

None of the ossicles are modilied, as in the smaller Ar111adillos, to 
form transverse bands connected together by moveable joints, and 

allowing the carapace to be closed over the retracted head and legs : 
such a defensive modification of the bony armour was not required for 

the gigantic (-ilyptodon. 

T here are forty-four transverse series of ossicles in the present cara-• 

pace which 1' xtend from above, downwards and obli<JUcly backwards : 

the longes t series at the lll iddlc and broadest part of the car,tpacc con­
tain each seventy ossicles ; the number gradually decreasing, as tlw 

carapace contracts in width towards the two extremities, the an terior 

margin being composed of sixteen ossidcs, the posterior one of twenty· 

five ossicles : the total nu111bcr of these dermal bones may be estimated 

at above two thousand in the carapace of the trunk of the Glyptodou 

cltwipes. To thes(' , in the consideration of the clcnno-skcleton of the 

ext inct species, must be added the casque defending the head and the 

verticillate armour of the short and th ick tail, both of which arc defiti ent 
in the present spccilllen. 

From the tertiary <leposils of the Pa,upas of Buenos Ayres. 

Pui·clwsed. 

54:.1. Arn anterior marginal ossicle of the carapace of the Giyptodon clavipes. 

Fron, the tertiary deposits of the Pampas of Buenos Ayres. 

Purchased. 
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lied to form the base of a column dest ined to support an enormo us 

superinctunbcnt weight, such as must have resuhed from the thick ossi­

fied inll'gument of this bulky loricatP. quadrnped; whilst iu regard to 

the Megatheriun, one would infer that the bulky body had not been 

covered by an expanded bony coat of mai l, from the very circumstance 

that the toes were developed to sustain and wield long and con1prcsscd 

claws, such as form the con,pP.nsating weapons o f defence o f the hair-dad 

S[oths and Anteaters. The ungual phalanges o f the mailed Anna<lillos, 

in their shorter, broader, and flatter foru1 , make a much nearer approach 

to those o f the G lyptodon. But when the bones of the hinder cxtn,­

mity above dcscrib<>d a rc arranged in their natural relative positions, they 

present to our observation the fram ework of a foot of such a construction 

and form as is without a parallel in the animal kingdom: the nearest ap­

proach to its broad, thick, short and massive proportions is made by the 

skeleton of the fossorial extremity of the Mole; hut it is the.: fore-foot 
only of this animal that can be compal'cd, in the compressed bulky figure 

of the metacarpals and proximal and middle phalanges, wi1h the singular 

hinder ext remity of the Glyptodo11 clavi71es. The hind-foot of the iVIole 

resembles, in the lengthened metatarsal and phalangeal hones, that of the 

existing Armadillos, and the generality of unguiculate c11 rndrupcds. 

54 I. The almost entil'c carapace of the Glyptodon d<wipes. 

It is composed of thick, pentagonal ossicles united !Ogethcr at their 

111argin~ by sutures: smooth on the inner surface where the sutul'es arc! 

n ,ost conspicuous, rough and sculptured on the external surface according 

to a ddinite pattern cha r,ictcristic of the species, the whole fonning a 
symmetrical, oval, convex, bony cas,: or shell which coverE'd and defen,led 

the upper and lateral pans of the entire trunk of the animal. 

The following are the dimt'nsions of this carapacr :­

Length, foUowing the curve of the back 
Ditto in a straight line, or the chord of the arc . 

Breadth, following the curve of the middle of the back 

Ditto in a straight line, or the chord of the arc 
D itto of the anterior outlet or :irched margin, at the base of the arch 
Ditto of the posterior ontlet, at do. . 

feet. 
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T he component ossicles suppOl'I on thei r outer surface a central, large, 

subpentagonal or subcircnlar flattened eminence, surrounded generally 

by live or six smaller discs ; hoth being rough, but especially the peri­

pl1eral ones. In the ossicles near the margins of the carapace the 

middle eminence increases, whilst the pc, ripheral tubercles dimin ish or dis­

appear. At the anterior margin the middle eminence extends outwards 
and forwards as a transversely oblong obtuse proj('ction ; at the lower 

margins near the posterior part of the carapace it extends outwards in 

the form of an angular process : the ossicles at the posterior margin are 

the largest, and have a pentagonal shield-shaped figure; the two smalle r 

sides being wedged into the intcrspace of the two ossiclcs of the penulti­

mate row. 

!\'one of the oss icles are modified, as iu the smaller Ar111adillos, to 
form trnnsvcrse bands connected together by moveable joints, and 

allowing the carapace to be closed over the retracted head and legs : 
such a defensive modification of the bony armour was not required for 

the gigantic Glyptodon. 

There are forty-fou r transverse series of ossicles in the present earn .. 

pace which t'xtend from above, downwards and oblic1ucly backwards: 

the longest series at the ,niddlc and broadest part of the cardpace con­
tain each se,·enty oss icles ; the number gradually decreasing, as dt(' 

carapace contracts in width towards the two extremities, the anterior 

margin being composed of sixteen ossiclcs, the posterior one of twenty­

five ossiclcs : the to tal number of these dermal bones may be estimated 

at .ibovc two thousand in the carapace of the trunk of the Glyptodou 
clm•ipcs. To thes<' , in the consideration of the dcmio-skcleton of the 
ext inl't species, 11111st be added the cas que defending the head and the 

vertieillate armour of the short and thick ta il, both of which are de fi cient 
in the prt1sc11t spccirnen. 

From the tertiary rleposits of the Pampas of Buenos Ayres. 

Pnrchased. 
54:2. An anterior marginal ossicle of the carapace of the Glyptodon clavipc.1·. 

Fron, the tertiary deposits of the Pampas of Buenos Ayres. 

Purclwsed. 
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543. An inferior marginal ossicle of the carapace of the Glyptodon clavipes. 
From the tertiary depos its of the Pampas of Buenos Ayres. 

P 1trclwsed. 

f,44. An inferior marginal ossicle of the carapace of the Glyptodon clavipes. 
From the tertiary deposits of the Pampas of Buenos Ayres. 

P urcliased. 

545. An inferior marginal ossicle of the carapace of the Glyptodon clavipes. 
From the tertia ry deposits of the Pampas of Buenos Ayres. 

P arc/.iased. 

546. An anterior marginal ossiclc, with two ossiclcs of the second, and two of 
the third transverse rows in natural union; the latter well show the cha­

n,cteristic expansion of the middle surface. 

From the tertiary deposits of the Pampas of Buenos Ayres. 

Pm·chased. 

:;47, A marginal and four contiguous ossicles of the carapace of the Glyptodon 
clavipes. 

From the tertiary deposits of the Pampas of Buenos Ayres. 

Pm·clias·ed. 

548. A small portion of the carapace of the Gtyptodon clavipes, including 
seven of the component ossicles ; the sutures arc very well <lispla yed on 

tbc internal surface, and two or three smaller ossicula may be here seen, 

wedged like ' ossi\ wormiaoa' into the inlerspaccs of the sutures. 

From the tertiary deposits of the Pampas of Buenos Ayres. 
Pm·c!tased. 

!'>49. Various detached ossicles of the carapace of the Glyptodon clavipes. 
From the tertiary deposits of the Pampas of Buenos Ayres. 

Purcltased. 

550. Variou~ detached ossicles of th~ carapace of the Glyptodon clavipes. 
Frnm the terfo,ry depos its of the Pampas of Buenos Ayres. 

Pw·cliased. 

55 I. A portion of the carapace of the Glyptodo1t clavipes : it is from near the 

anterior part and includes five of the modified marginal ossicles. The 
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individual to which it belonged appears to have been aged, as the sutures 

of the ossicles are nearly obliterated by auchylosis. 

From the tertiary deposits near the Rio lVIatanza, about twenty mile~ 

to, the south of the city of Bu(!nos Ayres. 

P1·ese11ted by Sir f f/oodbine Parisli, /(. II. 

iiii2. Sc--;eral p1ec<'s of the carapace of apparently the sarne iudividual of the 

Glyptodon clavipes, and from the same locality. 

Presented by Sir 111/oodbine Parislt, 1(.1-1. 

r,5:l. A mnodrl in plaster of the fo regoing pieces of the carapace of the Glypt<,­

d<>n clavij1es, in natu ral jux taposition. They form together a portion 

111casuring three feet six inches across, but with only one of the marg ins 

entire ; th is includes scvcu of the modifi ed oss iclcs which show the trans­

ition from tlw obtuse to the pointed form of the projecting portions. 

5:14 . A vortion of a carapace including four oir five dc r111 a l ossicles of a s ma lle r 

species of Glyptodon l G<1Jpl. oniatus, Ow~;N). 

The outer surface of the ossiclcs is 1·clativcly smoo t.hcr and the central 

disc smaller as compared with the pcripl1crnl discs, which art! seven in 

number in •~ach ossicl<', and g ive its cxtcriio r surface the figure of a rosette. 

From the te rtiary deposits near the Rio lVIatanza, about twruty miles 

to the south of the city of Buenos Ayres. 

Presented by Sir lf'oodbine Parish , J(.J-1. 

555. Another portion of th(: carapace of apparently the same smalle r spt·cies 

of Glypt0clon, showing the projcc-ting angular ossiclcs of the margin. 

F1·orn tlw tc r:iary deposits near the R io lVIatanza, about twenty miles 

to tlw south of the ci ty of B11e11os Ayres. 

Prcse111ed by Sir TFoodbi11e Parisi,, I(. H . 

556. A portion of the carapace of a g igantic Arma.-li llo, as large a2 the Giyp­

todan clavipes, but differing in the sculpturing of the external surfacP. o f 

the component oss ic:lcs, in which thc pc1·iphcral ra ised portions are of 

equal size with the C('ntral one, 111aking the whole ('Xtcrior appear to be 

i,npressecl by channels, in form of a net-work: the species indicaH'd hy 

th is fragment may be termed Glyptodon reticulatus. 
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From the tertiary deposits near the Rio Matanza, about twenty miles 

to the south of the city of Buenos Ayres. 
Presented by Sir ff7oudbine Pm·is!t, K.H. 

5;,7. A larger portion of the curapace of the Glyptodon reticulatus, in which 

the sutures of the compon.ent ossicles a1·e obliterated. 

From the tc1·tiary deposits near the Rio l\1"atanza, about twenty miles 
to the south of the city of Buenos Ayres. 

Presented b!J Sir IYoodbine Pm·is/1, /{. H. 

:;58. A fragment of the carapace of a gigantic extinct ,\rmadillo, nearly 
c,1uall ing in thickness the pr<·ccding specimen, but having the outer 

surface of the ossicles divided into much more nu111erous elevations, 

separated by narrower channels which unite to form a clos<'r net-work : 

each eminence or tubercle, of which t here are between forty and fifty 

on each ossicle, has a punctate surface; the species indicated by the cara­
pace of the present pattern may be named Glyptodon tuberculatus. 

From the tertiary deposits in the Pampas of Buenos Ayres. 

Pui·cliased. 

5:,9. A fragment of the carapace of the Glyptodon tuberc-ulatu.s, in which the 

component ossicles are square-shaped, and, although the sutures are 

close on the smooth internal surface, yet the tuberculatcd external sur­

faci::s of the ossicles are divided hy deep channels. The size and shape 
of the tubercles are so similar to those in the foregoing specimen as to 

lead to the suspicion that the different form of the ossiclcs may have de­

pended on a modification of a particular part or the carapace. The 

analogy, however, of the Gtyptodon cta·vipes, in which species the speci­
men No. 541 affords the opportunity of studying the extent of modifi. 

cation to which the constituent ossicles are subject in the entire carapace, 

militates strongly against the supposition that thr various sculpturing 

e-xhibited in Nos. 554, 556 and 558, could have characterised particular 
parts of the carapace of the same species. 

From the tertiary deposits in the Pampas of Buenos Ayres. 
P1trclwsed. 
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Order PACHYDERMA. 

Family Toxodoniidm. 

Genus Toxoclon. 

560. The skull, without the lower jaw, of the Toxodon platensis, Owen. 
This fine aud unique specimen was discovered in a whitish argillaceous 

earth, on the banks of the Sarandis, about 120 miles to the north-west 

of Monte Video, South America. 
Though mutilated and lite rally broken in pieces when transmitted to 

the lVIuseum, the cranium was susceptible of the degree of restoration in 

which it is now exhibited, and demonstrates all those characters fron, 

which a general physiological idea 1nay be formed of the nature and 

habits of the animal, and consequently of its zoological affinities. The 
relllarkahlc nature of these affinities and the rari ty of the specimen ap­

pear to call for the followin g det:iiled description of it. 

The dimensions of the cranium of the T oxodon p!atensis amply attest 
that the animal to which it belonged was of a magnitude attained by few 

terrestrial quadrupeds, and only 10 be compared, in this respect, with thr. 

huger ordinary Pachydr rrns, or the extinct 1\/Iegatherium. The length 

of the skull is two fret four inches; the extreme breadth one foot four 

inches. 

The gcn~ral form of the skull, without the lower jaw, is semi-ovate, 

depressed, elongate, of considerable breadth including the span of the 
zygomatic arches ; but becoming rather suddenly contracted anterior to 

them, the faci al part being considerably prodnced, and gradually con­
tracting to near the muzzle, which again slightly expands. 

Among the fi1·st peculiarities which s trike the observer, is the aspect 

of the plane of the occipital foramen, and of the occipital or pos terior 

region of the cranium, both of which incline from below upwa1·ds and 

forwards at an angie of 75° with the basal line of the skull. This slope 
of the back part of the skull is one of tl1e s triking characteristics of the 

It 
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Deinotherium, it is common to all the Cetacea, and is met with in a 

slighter degree in the great Ant-eater and some others of the Edentate 
order. The corresponding position of the foramen magnum presents 

11early the opposite extreme to man in the occipital seal.:, proposed by 

lOaubenton as a test of the intelligence of animals; and the indication of 

t he limited capacity of the Toxodon tlrns afforded, is confirmed by the 
very small proportion which the cerebral cavity bears to the zygo­

rnatic and maxillary arches and to the size of the spinal chord which 

is indicated by the foramen magnum. A great proportion of the outer 

table of the skull is broken away, exposing a coarse and thick diploe ; 
but the form of the remaining parts, which are modified in relation to 

the attachment of the muscles of the jaws, indicates that these were 

powerfully developed. The general form of the skull, whi le it presents 

certain points of resemblance with that of the a<1uatic Pachydermata, and 

even of the Canzivora, has much that is peculiar to itself; but, upon 
the whole, approaches the nearest to that of the Rudentia; and the 

dentition of the To:i·orum, as exhibited in the upper jaw, corresponds 

with that which characterizes the Rodent order, but with certain devia­

tions, indicative of a transition to tlie Pacliydermata ; a transition of 
the most interesting character, inasmuch as there is an evident approach 

to the Pachydem1atous order, in the hoof-like claws, thinly covered 

l1ide, and heavy proportions of the Capybara; and some less obvious 

affinities were long ago detected by Cuvier between the minutest genera 
of Rodents and the gigantic Proboscidian Pachyderms. 

The teeth of the To.codon consist of molars and incisors, separated by 

a long diastema, or toothless space. In the upper jaw the molars are 

jmtrtee1t in number, there being seven on each side; the incisors four, 
one very large, and one small, in each intermaxillary bone. 

The general form and nature of the teeth are indicated by the sockets, 

and the structure of the grinders is exhibited in a broken molar, the last 
in the series on the left side of th,~ present skull ; ancl by another perfect 

molar, the last but one on the right side of the upper jaw, which, though 

not belonging to the same individual as the skull here described, un­

doubtedly appertains to the same species. 
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This tooth was found by itself, imbedded in the banks of the Rio 
Tercero, or Carcacana, near the Parana, at the distance of a hundred and 

eighty miles from the locali ty where the head was disc:overed. Frag­

ments of a molar tooth of a 1'o,i·odon, apparently the seventh of the left 

side, upper jaw, were also found at Bajada de St. Fe, in the p1·ovince of 

Entre Rios, distant forty miles front the mouth of the Rio Tercero. 
All the molar teeth are long and curved, and without fangs, as in the 

herbivorous speci('s of the Rodent order: in those, however, with curved 

grinders, as t he A p erea, or Guinea-pig, the concavity of the upper 

grinders is directed outward, the fangs of the teeth of the opposite sides 

diverging as they ascend in the sockets ; but in the T oxodon the con­

vexity of the grinders is outward, and the fangs converge and almost 
meet at the middle line of the palate, forming a series of arches, capable 

of resisting great pressure. I t is this structure which suggested to me 

the generic term proposed fo r this ext inct i\il arumal•. 

Of the incisors, the two small or,cs arc situated in the middle of the 

frorit of the intcrmaxi llarics, and the two large ones in close contiguity 

with the small incisors, which they greatly exceed in size. The sockets 

of the two large incisors extend backwards,, in an arched form, preserving 
a uniform diameter. as far as the commencement of the alveoli of the 

molar teeth ; the curve which they describe is the segment of a circle; 

the position, form, and extent of the sockets are such as are only found 

in those of the corrrsponding teeth of the Rodentia among existing 
l\liammalia. 

The matrix, or formative pulp of the large incisors, was lodged, as in 

the Rodcntia, in close contiguity wi th the s ockets of the anterior molars ; 

and we are enabled to infe r, from the form of the socket, notwi thstand­

ing the absence nf the teeth themselves, that the pulp was persistent, and 
that the growth of these incisors, like tho,se of the Rodentia, continued 
throughout life. 

T his condition, joined with the curvature of the socket, necessarily 

implies a constant wearing away of the crown of the tooth, by attrition 

againstopposing incisors of a corresponding structure in the lower jaw: ancl 

• 1'6!ov, arcus ; OloUs, dens. 

R2 
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as a corollary, we infer tl1at the teeth in question had a partial coating of 

enamel, to produce a cutting edge, and were, in fact, true dentes scalprarii. 

The number of incisors in the upper jaw of To:codon,- four, instead of 

two- is not without its parallel in the Rodent order, the genus Lepus 

being characterized by a simi lar number of incisors, and of a similar 

relative size, but with a different relative position, the small incisors 

in the Hare and Rabbit being so placed immediately behind the large 
pair, as to receive the appulsc of the single pair of incisors in the lower 

pw. 
As the sockets of the small nwsial incisors of Toxodon gradually di­

minish in size as they penetrate the in tennaxillary bones, we may infrr 
that the pulp was gradually absorbed iii the progress of their develop­

ment; and that, like ordinary incisors, their growth was of limited dura­

tion, and their lodgement in the jaw effected by a single conical fang. 

The orbit of the Toxodou fo rms the anterior boundary of the zyg:o­
matic area; it is about as distinctly denned as in the Tupir or Dugong, 

having its osseous rim less complete than in the Hippopotamus, yet more 

clevdoped than in the Capybara, Coypus, and many other Rodents, in 

which the orbit is scarcely distinguishable in the cranium from the small 

s.pace occupied hy the origin of the temporal muscle. The lower boun­

dary of the orbit in the Toxodon is formed hy an excavat ion in the 

upper and anterior part of the zygoma; the upper boundary by a strong 
and rugged overarching process of the frontal bone, the posterior angle 

of which descends a little way, but !raves a space of three inches and a 

half between it and the opposite angle of the malar bone below, the· ci r­

cmnference of the 01·bit being completed probably by ligament in the 
recent subject. The cavity thus circumscribed is remarkable for the 

a>rcponderance of the vertical over the transverse or longitudinal diameter, 

and indicates great extent of motion of the cyebtill in the vertical direc­

tion, such as may be supposed to be well adapted to the exigencies of an 

amphibious quadruped. The orbit of the Capybara, or \Yater Hog, 
makes a near approach lo the form just described. In the elevation of 

the supra-orbital boundary, and its outward projection, in the Toxodon, 

we perceive an approximation to the form of the orbit in the Hippopo-
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tamus, but the size of the orbit is relatively large•· in the Toxodon, which 

in this respect manifests its affinity to the Rodentia. 

In that part of the bony st ructure of the auditory apparatus which i~ 

visiole on the exterior of the cranium, the skull of the Toxodon presents 

a character in which it recedes from the Rodeutia. In these quadrupeds 

the itympanic portion of the tc111poral bone is remarkably ckveloped, 

forming a large bulla ossea between the g lcnoid cavity and the occiput; 

and it always remains disunited from the other elements of the temporal 

bone . Jn the Toxodon the tympanie bone consists of a rough, co111-

prcssed, vertical, osseous plate, wedged in transversely between the occi­
put and the posterior part of the g lenoid c,,vity. The internal extremity 

of this plate points inwards and forwards, representing the styloid pro­

cess; behind this is seen the pctrons bom·, which forms a small angular 

protuberance at the basis cranii , and is less developed than in the Hippo­

potamus. Ant~rior to the pctrous hone arc the orifices of the Busta• 
chian tnhc and carotid canal, external to it is the grN1t fol'a1nen lacerum 

for the jugular vein and ncrvus vagus, and behind it is the anterior con­

dyloid forn111en: The foram en auditorium externum is only half an inch 

in diameter, and gives passage to a long and s0 111ewhat tortuous meatus, 
which passes inwards and sligh tly forwards and downwards; its direction 

heing precis<>ly the same as in the Hippopotamus; it was accompanied 
probably by as small an external aurid~. 

But the indication of the aquatic hahits of the Toxodon, which a rc 

presented by the osseous parts relating to the senses of sight and hearing, 

is of minor import compared with those afforded by the bony bouudary 

of the nostrils . This houndary circumscribes a la rge ovate apC'rture, the 
aspect of whose plane is upwards, and a little forward s, as in the H erbi­

vorous Cetaceans and especially the lVIanatee ( Tricliecus 111/auatus, Cuv.). 

In one part of the bony stmcture of the m1sal cavity the Toxodon devi. 

ates, however, in a marked degree from the cetaceous organisation, viz. 

in the presence of frontal air-sinuses, which are <•xposed by the fracture 

of the upper part of the skull. The posterior o rifice of the nasal cavity 
is ridati,·cly larger and wider tlrnn in the Herbivorous Cetaceans, aud 

differs both in form and aspect, in consequence of the greater ex tent of 
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tM1e bony palate. The Toxodon ful'thcr differs from the Manatee and 

Dugong in the firm nature of the connexion of the bones of the head; 

and it differs from the I-Iippopotamus in the strong attachment of the 
intennaxillal'y bones to the maxillaries. 

The antel'iOI' pal't of the zygoma is formed externally by the malar 

bone, which in its position is intel'mediate to the Rodent and Paehyder­

matous structures. It is not suspended in the middle of the zygomatic 
arch, as in the former order, neither does it extend into the region of 

t"he face so far anterior to the orbit as in the Tapir or H ippopotamus. 

The extcriOI' line of the malo-rnaxillary suture defines the orbit anteriorly; 
but from this line the maxillary bone extends backwards, along the inner 

s ide of the malar portiou of the zygoma, until it almost reaches the tem­

poro-malar suture; thus abutting by an obli,iue surface against nearly 

the whole internal facet of the malar 'bone, and matel'ially contributing 

to the general strength of the zygomatic arch. The malar bone is of 
considerable vertical extent, and presents a rugged and thickened inferior 

margin fol' the attachment of the masseter. The upper rnal'gin of the 
malar bone is smoothly rounded, and pl'esents a regular semicircular 

excavation, forming the lower boundary of the orbit. The relative mag­

uitnde of the zygomata to the entire cranium far exceeds in the Toxodon 

uhat which exists in the Hippopotamus or any other known Pachyderm. 

This arises from the great vertical development of the malar bone behind 

the orbit, and the vertical expansion of' the temporal portion of the arch. 

The oblique position of the zygoma, descending as it advances forwards, 
is deserving of attention, as the Toxodon, in deviating from the Pachy­

derms in these respects, makes an evident approach to the herbivorous 

Cetaceans, as the Dugoog and Manatee: in the latter Cetacean we observe 

a similar development of the lower part of the zygomatie process of the 

:malar bone. It is here, also, that we may perceive an indication of a 
resemblance between the Megatherium and Toxodon. 

Thel'e is no discernible trace of the lachrymal bone having extended, 

as in the Hippopotamus, beyond the anterior houndary of the orbit: the 

lachrymal forarnen is $ituated rather deeply in the orbit, and the bo1rn 

itself appears to have been of very small size. 
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The surface of the supra-orbital process of the frontal bone is dcservrng 

of attention: as it presents a peculiar ruggedness which is not found in 

any ,other part of the skull, the irregularity seems, as it were, to have 

been produced by the impression of numerous small tortuous and ana­

stomosing vessels. I n the skull of a Sumatran two-horned Rhinoceros 

in th e Museum of the College (No. 8 16), the circumference of that part 
of the surface of the skull which supported the posterior horn, and which 

includes precisely the same part of the os fronti s, presents the same 

character, the surface being broken by numerous vascular impressions. 

On t he supposition that this character of the supra-orbitary arch in the 
T ox,odon might indicate the superincumbency of a bony case, I examined 

the skulls of two Armadillos, Dasypus Peha and Das. se.r:-cinctus. 

and found that in the Dasypus se.i·-ci1wtus, the supra-orbital ridges, 

which arc slightly elevated to support the cephalic plate, p1·cscntcd, in a 

minor dPgrcc, a corresponding rugosity. It may be conjectured, there. 

fore, either that tho:: T oxodon was defended by au ossi6ed integument 
like the Armadillo, or that it was armed with an epidermic production 

analogous to the horn of the Rhinoceros; vr that the rugous surface 

in question had as little relation with the parts that covered it, as the 

sculptured surface of the 111alar bones in the Cavy. 

The cavity of the nose is extensive, and the remains of the ossa spon­

giosa superiora testify that the Toxodou e11joyed the st>nsc of smell to a 

degree equal at least to that of the Hippopotamus. 
T be superior maxillary bones are united posteriorly to the malar, they 

ascend and join the frontal and nasal bones, their outer surface is 

almost vertical, is smooth, ancl slightly undulating, is perforated at ics 

posterior part by the ant-orbital fora men, and joined anteriorly to the 

inte11maxillaries by a suture running in the sig111o id direction from the 

middle of the nasal cavity to with in four inches of the anterior boundary 

of the upper jaw. \Ve have in the position and extent of this ~uture, 

and the absence of tusks and their large prominent sockets, a most im­

portant difference between the Toxodon and Hippopotamus. The chirf 

peculiarity in the maxillary bones obtains in the arched form of the alveolar 
processes, corresponding with the shape and position of the grinders 
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present genus. The palatal surface of the maxillary bones is obliquely 

perforated by two large foramina, fro111 which two deep longitudinal 

grooves extend forwards and are gradually lost; we find the posterior pala­

tine foramina represented by similar g rooves andforamina in thcCapybara. 

The intermaxillary bones, though large, a re relatively of less extent 

than in the Rodl'nts generally. The nasal processes do not reach the 
frontal bone, but are limited to the anterior half of the nasal boundary ; 

approaching in this respect to the Herbivorous Cctacea. In the outward 

expansion of thei r anterior extremities, the intermaxillarics resemble 

those of the H ippopotamus, in which however this character is more 
strongly marked. The intermaxillari~s in the Hippopotamus are also 

much less firmly united to the maxillary bones than in the Toxodon, 

and are conscciuently commonly lost in the fossil crania. On the palatal 

~urface of the intermaxillary bones there are two grooves which diverge 

forwards frorn the line of the suture ; and anteriorly to these grooves 

there are the two large anterior palatine foramina. The maxillo-intcr­

maxillary sutures on the palate conl'ea·gc as they extend backwards to a 

point; there appears to have been a fi ssure left between this suture and 
the mesial suture of the intermaxillaries; in which structure the Toxodon 

r esembles the Hippopotamus. 

The sum of the different affinities, or indications of affinity, which are 

deducible from the cranium of this most curious and interesting fossil 

:rnammal, establishes the conclusion that the Toxodon is rcferriblc to the 
order Pr1cl1ydennata. But the structure, form and kind of teeth in the 

upper jaw, show that the g igantic Toxodon was intimately related to the 

Rodent order. From the ch:iracters of this orrler, as afforded by the 

(' Xisting species, the Toxodon, however, differ~ in the relative position 
of the supernmnera1·y incisors, and in the number and direction of the 

curvature of the tllolars. 

The Toxodon again differs from the true Rodents, and resembles the 
vVombat and the Pachyderms in the transverse direction of the articular 

cavity of the lower jaw. 

It deviates from the Rodentia and approximates to the Pacl1yder1nata 
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in the relative posit ion of the glcno id cavi t ies and zygomatic a1·ches, and 

in many mino r deta ils already alluded to. 

In the aspect of the plane of the occ ipital forarn en and occipital 

region of the sku ll , in the fonn and position of the occipital condyles, 

in the aspect of the plane of the an terior 'bony aperture of the nostri ls, 

and in the thickness and texture o f the osseous parietes of the skull, the 

T oxodon deviates both from the Rodentirt and existing P achy dermata, 

and :mani fests an affinity to the Dinothcrium and Cetaceous o rder, espe­

cially the Herbivorous section. 

A t present we possess no evidence to de term ine whether the extremi­

ties of the T oxodon were organized on the ungulate o r unguiculate type, 

nor can w1• be positive, from the characters which th,; skull a ffords, tha t 

the g ,·nHs may not he reforrib le to the :i\Iutica of Linmeus, a lthough the 

dcvclop1ncn t of the nasal ca,•ity, aud the pr esence of la rge frontal sinuse. 

rPnder it ex tremely improbable that the habits of this spccil!s were so 

strict ly aquatic, as the tota l absence of hinde r extremi ties wo uld occasion. 

'\Vherc tlte den tition of a mamn, ifero us ani111a l is strictly carn ivorous, 

this stru..:tu1·c is obvio usly incompatible with a foot incased in a hoof ; 

but where the teeth a re adapted fo r tri tHmting vegetable subs:anccs the 

case is difforr nt. If animals so characte1·izcd arc o f small s ize, and seek 

tlwi r food in trees, or if they bunow fo r 1·oots or for shelte r, the vegc­

tahlc type o f dentition must co-exist with unguiculatc extremities, as in 

the Edentata and R odentia gcnernlly; but the largest genus ( l-lydro­

clucn,s) of the Rodent o rder, whose affin ity to the Pachyd<'rmata is 

manifested in its heavy slwpeless trunk, th inly scatte red bristly hair, alHl 

man)' other particulars, has each of its toes incloscd in a miniature hoof. 

T ltc affin ity aho l'c alluded to is too o bvioL1s to have <·scapccl popular 

notice, and tlw Capybara from its aquatic habits has o btained the m1111P. 

o f Water-hog. It is highly interesting to find that the con tin r nt to 

which th is exis ting aberran t form of Rodell t is pecul ia r, should he fo und 

to conta in the remains of an extinct genHs, characterized by a ck11t ition 

which closely rrsc rn blcs the Rodent type, l>ut 111an ifcs 1i11g it on a gigant ic 

SC'alc, and tend ing to co111plctc the chain of a ffi ni ties which links the 

Pachyd('rmatous wi th the Rodent and Cetitceous o rders . 

D isco-uercd and p resented by Clwr/es D mwin, Esq., F R .S. 

s 
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561. The sixth molar tooth, left side, upper jaw of the Toxodon platensis. 

It is curved, with the convexity turned outwards when lodged in the 
socket, contrary to the position of the superior curved molars in the 

Guinea-pig and Wombat. The outer surface of the tooth is traversed by 

two slight convex longitudinal risings : the inner side presents, anteriorly, 

a sl ightly concave surface, and posteriorly two prominent longitudinal 
convex ridges separated by a deep channel, which is flat at the bottom : 

a fold of enamel is continued from the anterior angle of this channel 

obliquely forwards half-way across the body of tl1e tooth. The outer 

coat of enamel is interrupted at the anterior and posterior margins 

of the grinder. 

From the tertiary deposits in the banks of the Rio Tercero near tlw 

Parana, South America. 
Presented l",!J C'lwi-!es Darwin, Esq., F.R.S. 

562. A portion of the right ramus of tbe lower jaw of the To.t·odon platensis. 

563. A smaller portion of the left ram us of the same lower jaw of the Toti:odon 

platensis. 

These were disco~·ered at Bahia Blanca, in latitude :-!9°, on the east 

coast of South America. 

Presented by Cliarles Darwin, E sq., F.R.8. 

The molar teeth in this mutilated lower jaw, like those in the upper 
jaw of the T oxodon, had persistent pulps, as is proved by the conical 

cavity at their base: they consequently required a deep socket and a cor­

responding extent of jaw to form the sockets and protect the pulps. In 
01·der to economize space and to increase the power of res istance in the 

tooth, and perhaps also to diminish the effects of direct pressure on the 

highly vascular and sensible matrix, the molars and their sockets are 
curved, but in a less degree than those of the upper jaw of the Toxodon . 

They correspond, however, with th,~ superior molars of the Toxodon in 

the antero-posterio1· diameter, in being small and simple at the anterior 

part of the jaw, and by incr<>asing in magnitude and complexity as they 
are situated more posteriorly. They are, however, narrower from side to 
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,,orous .l\llammalia, the fixed surface for attrition in the upper jaw IJCing 

from obvious principles more extensive than the opposed moveable sur­

face in the lower jaw. 

The first grinder in the lower jaw is of small size aud s i111plc s tructure, 

being surrounded with a coating of enamel of uniform thickness and 

without any fold penetrating the substance of the tooth. It is more 

curved than any of the other molars, and appears to have differed from 

the external incisor only in its entire coating of enamel and direction of 

growth: it is interesting, indeed, to find so gradual a transition, in struc­

tnrc, from molar to incisive teeth as this jaw presents ; for the robust 

incisors may here be regarded as representing 1nolars simplified by the 
partial deficiency of enamel. and with a change in their direction. 

The second molar presents an increase in antero-posterio1· diameter, 

and in length, and the enamel of the middle of the outer side makes a 

fold which penetrates a little way into the tooth ; the line of euamel on 

the irn1er side is sligbtly concave and unbroken. 

The third molar presents an increase of dimensions in the same direc­

tions as the second; the enamel on the ou.tcr side of the tooth presents 

a similar fold, but it is dirc,;ted a little mo1·e backwards. 

In the fourth molar, besides a further increase of size aud a cone­

sponding but deeper fold of enamel on the external side of the tooth, 

the grinding surface is rendered more complicated by two folds of enamel 

entering the substance of the tooth from the inner side: these folds cli­

\'ide the antero-posterior extent of the tooth into three nearly equal 

parts; they are both directed obliquely forwards, half-way across the sub­
stancr of the dentine. 

The 6fth molar presents the same st ructure as the fourth, which it ex­

ceeds only sl ightly in size. 

The sixth molar presents a proportionately greater increase of size 

in the antcro-postcrior diameter, which measures two inches ; but the 

lateral dian~cter is but slightly augmented ; its st ructure resembles that 

of the fifth. 
The outer coat of enamel is interrupted for a brief space at the ante­

s 2 
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nor and at the posterior margin of each of the above teeth, as m the 
nppcr molar, No. 561. 

564. The symphysis of the lower jaw, with the sockets and roots of the incisive 

teeth, of the To,i·odon platcnsis. 
Discovered with the foregoing fragments of the lower jaw, at Bahia 

Blanca, in latitllrlc 39°, on the east coast of South America. 

Presented by Clwi-/es Darwin, Esq., F.R..S. 

From the remains of the symphys is it wi ll be seen that the jaw was 

remarkably compressed or narrow from side to side; while the rami were 

of considerable depth, in order to give lodgement to the matrices and 

bases of grinders enjoying uninterrupted growth. The pulps of the six 
incisors in the lower jaw are arranged in a pretty regular semici rcle, 

whose convexity is dow11warrls; the te<'th themselves are directed forwards 

and curved upwards like the inferior incisors of the R.odentia. The 

form and degree of the curvature are shown iu the almost perfect 

incisor (No. 565 ), which was found in the same stratum, but belonging 
to another individual. These incisors are nearly equal in size : they are 

all hollow at their base, and the indurated mineral substance impacted :n 

their basal cavities well ex hibits the form of the vaecular pulps which 

originally occupied them. Sufficient of the tooth itself remains in four 

of the sockets to show that the broken incisors, like the nearly perfect 

one, had only a partial investment of enamel : but though in this respect, 
as well as in the curvature and perpetual growth, they resemble the 

'dentes scalprarii ' of the R.odentia, they differ in having a prismatic 

figure, iike the infc1·ior incisors of the Sumatran Rhinoceros or the tusks 

of the Boar. Two of the sides, viz. those forming the antrrior convex 
a11d mcsial surfaces of the incisor, have a coating of enamel about half a 

line in thickness which terminates at the angles between these and the 

posterior or concave surface. 
From the relative position of the bases or roots of these incisors, we 

may infer that they diverged from each other as they advanc<'d forwards 

in order to bring their broadest cutting surface into line. That they were 

opposed to teeth of a corresponding stn1eture in the upper jaw, is proved 
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by the oblir1ue chisel-like cutting surface of the more perfect incisor : 

and it is not without interest to find that the presence of' dentcs scal­

pirarii' at the anterior part of the mouth has not been necessarily limited 

to i\lfammalia of small size. 

565. A left lower incis ive tooth of the 'l'o.vodcn /Jlate11sis. 

F1·om the cliffs at Bahia B lanca. 

Presented by Cliai-les Danvin, .Esq., F.R.S. 

Family Proboscidia. 

Genus Eleplws. 

The following series of the molar teeth of the fossil Elephant or Niammoth i~ 

~ubdivi(kd ~o as to illustrate first, their form,-second, t.heir ~·truchirc,-third, 
the ir growtli,- and fourth, their varieties. 

Fonn. 

566. An upper molar tooth of the right side, of a full-g rown and probably aged 

Mammoth (Eleplias primigenius, Blum .. ). 

It presents an equilateral triang ula r figurr, the narrow base being 

fo rmed by the grinding 01· exposed surface of the tooth ; and it consists, 

as in the existing Elephants, of a crown and fan gs, the crown deeply 

deft by transverse parallel fissures into a series of broad and thin plates, 

which, being developed from their summits towards the common uniting 

hase, cont inue separate, or joined together only by the adhesion of their 

outer covering of c<"mcnt, until the base of the crown and the fang~ 

begin to be fo rmed. As each larnellar division of the c1·own is co,·erccl 

by a laye r of enamel and then by a layer of cement, they represent, whi le 

ununited, distinct teeth, and are then termed 'denticulcs.' Each plate is 

~lso subdivided by vertical fi ssures ex tending from the apical margin to 

nnec1u~I depths, and as calcification commences at the apices of these sub­

divisions, so each plate or denticule consists at the beginning of a series 
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of distinct slender cylindrical columns, and might be regarded as an 

agg1·egatc of separnte cylindrical denticules with the same reason as the 
entire molar tooth has been dcseribed to consist of an aggregate of 

lamelliform denticulcs. The cylindrica"l <lcnticules are, however, ulti­

mately blended together by a common dentioal base, constituting the 

lamelliform denticle : and these denticles in like manner next coalesce 
to form the common dcntinal base of the molar tooth, from which the 

true roots of the tooth arc de1•eloped. Thus the apparent independency 

of the cylindrical and la111elliform dentic-les depends upon an incomplete 

s tate of the development of a complex but essentially s ingle and indi ­

vidual tooth. 
The development of this complex too,th has proceeded in the extinct, 

as it does in the existing Elephant, 11o t only from the summit to the 

base, but from the fore to the back part: in the p1·esent example, the 

anterior part of the tooth shows the lamelliform cliviiions of the crown 
worn down to the common base, which is suppo1·ted by wel l-developed 

fangs ; at the back part of the tooth the columnar or cylindrical portions 

of the constituent pla tes are not yet rnn itcd by the calcification of the 

continuous la,nelliform base, and the plates so formed may be observed 

in every successive stage of growth as they advance towards the part 
w'11ere their own uniting base an cl the fangs begin to be formed. 

The present fossil grinder is fourteen inches in length, the antero-pos­

terior extent of the grinding surface is seven inches, the transverse dia­

meter three inches and a half. T he c1·own is divided into twenty-two 

la!luellre, ten of which have come into use; the middle Hnllnmillary process 

of the posterior and least abraded lamcllre is twice the breadth of the 

marginal processes; bnt, as the lamellre advance in position, the marginal 

mammillre acqui re the breadth of the median one, and the whole become 
bnended together in the more abraded plates. 

The enamel boundary of the tn111s1•e1·se plates is plica ted like a frill in 

this tooth. 
From British drift o r pleistocene beds. lfunterian: 

567 . Tl1e lower molar tooth of the right side of the same iVIammoth. 
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It presents a more elongated and cur1•ed form, and the grinding sur­

facP. is slightly concave and adapted to tile convexity of that of the upper 
tooth. The same g raclat ional state of the development of the tooth 

from the posterio r separate cylindrical o r dig ital processes of the plates 

to their union at the base of the plate, and the blending of the plates 

themseh·cs a t tbe base of the crown, the development of fangs fron,, and 

the wearing down of the plates to, th is base, are as instructively shown in 

th is as in the upper grinder. The crown of this lower molar is d ividccl 

into twenty-seven plates, twelve of which have come in to use : in the pos­

te rior of these the middle mammillary process is abraded: the fourth in 

aclv:mcc exhibits live 111arn111 illary processes, the three middle ones heing 

nearer to each other than to the two lateral ones, the next in advance has the 
three middle processes worn dowu to a single cavity. As th(, lamellre ad­

,·a nce they increase in breadth, by the widening of the lateral mammillary 

processes which are worn down to their b!l'oader part: in the three antcrio1' 
plates the lamellre are blended together into one depression. The enanwl 

ea psulcs of the ivory plates arc strougl y plicated like a frill. 

The length of this molar tooth, following the curve on its outer side, 

is one foot seven inches : the posterior and last-formed plates ai·e folded 

upwards and latt'rally npon the rest, the ir sides being parnllcl to the 

grinding surface of the tooth . 

From British drift or plcistocene beds. l-lu11t11rian. 

5fli ' . An1 upper molar of an I ndian Elephant (Eleplwsindicus, Cuv.), for com­
parison with Ne,. 562. It differs fron, the fossil in being· relatively 

narrower or of less diameter transversely. The lamcllre are less deeply 

cleft, and the digi tal or mammillary processes of their su111111its arc shorter. 

The length of the tooth is twelve inches ; that of the grinding surfar.e is 

five inches; its breadth two inches nine lines. The crown is divided into 

twenty-two plates, of which nine Ji.we come into use. 1-/unterian. 

56i' . A lower 111olar of an Indian Elephant, for comparison with No. 56i. I t 

is shorter in pl'Oportion to its depth, is divided into relatively fewer 

pla te$, and these arc less deeply and J.ess numerously subdivided into 

dig ital processes. The length of the tooth is twelve inches, and it is 
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divided into eighteen plates ; eleven of these have come into use; the 

length of the grinding surface being six inches nine lines, its breadth two 

iniches nine lines. I-funterian. 

Structure. 

568. A polished vertical longitudinal section of the snpenor molar of the 
~1amrnoth. 

I t shows the great depth and nurnber of the descending transverse 

folds of enamel, and the continuous base of dentine from which the thin 
lamellar processes arise that are invested by the enamel. The different 

degrees of density of the three constituent substancC's, dentine, enamel 

and cement, are manifested by the different degrees of polish which they 
hm·c taken. 

From Briti,h drift or plcistoeene beds. Jlfus. Parkinson. 

56S'. A vertical longitudinal section of a corresponding upper molar of an 

Imdian E lephant for comparison with No. 56S. The crown of this tooth 
presents the same complicated interblending of the layers of dentine, 

enamel and cement; but the lamellar duvisions of the crown, which give 

rise to that structure, are thicker, shor ter and fewer in number. The 

Mammoth's tooth in an antero-postcrior extent of five inches includes 
twelve plates; the Elephant's tooth has only ten plates in the same 

extent. The greater thickness of the softer constituents of the plates, 

viz. the dentine and cement, in the Elephant's tooth, indicates that the 

Ma111111oth, which had a greater proport ion of the enamel in its grinders, 

subsisted on a coarser description of vegetable food than do the existing 
Elephants of the tropics. 

569. T lhc upper half of a horizontal section of a large inferior grinder of the 

Mammoth, wanting a few of the anterior plates. The.cut surface of the 
tooth, which is eleven inches in antero-posterior diameter, includes fifteen 

plates, the posterior ones being the thickest.. 

From the drift or pleistocene of Brentford. 
Presented b!J Sir J os. Banks, Bart., P.R.S. 
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570. The lower half of the same molar tooth. At this part of the section the 

lamellre are expanded in the middle, which gives them a rhomboidal 

form in the transverse section. 

From the drift or plcistocene of Brentford. 

Presented by Si,r Josep!t Banks, Bart., P.R.S. 

57 1. A molar tooth of the right side of the l ower jaw of the Mammoth, dis­
playing the outer crust composed of the third const ituent of the tooth or 

the cement, which is partially decomposed and detached from the dental 

plates. 
T he abraded surface of the crown measures seven inches and a half in 

length, and three inches and a half in greatest breadth, and shows the 

margins of nineteen of the vertical plates. 

From the pleistocene sand near Bridport, Dorsetshirc. 
Presented by H. B. lf/ay, Esq. 

!>72 . The corresponding molar of the left ram us of the lower jaw of the same 

~l{ammoth, in which the partially decornposed state of the tooth demon­

stratfs the constituent substances, and especially the cement, in the same 

favourable manner. 

From the pleistocene sand near Bridport, Dorsetshire. 

P 1·ese11ted by H. B. !Pay, Esq. 

573. Portions of two of the lamellar divisions of the crown of the rnolar 

of a i\llammoth, with the intervening layers of the enamel and cement. 

The fractured surface of the dentine shows the course of the dentinal 

tubes to the naked eye, and the centres from which they radiate to the 

surface of each of the terminal mamrnilke arc continued down to the base 

of the plate. 

From the fresh-water pleistocene beds of Grays, Essex. 

Presented by Pref. Owen. 

574. A single plate of the molar of a i\llammoth from which a great part of the 

cement has been removed, showing the vertically grooved and ridged 

stuface of the enamel; each ridge is imp,ress~id by a fine groove. 
Locali ty unrecorded. 

Presented by Sir Everard llome, Bart, F.R.S. 
T 
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575. T hree large and some smaller fragments of a large molar of the Mam­

moth; showing in many parts the direction of the tubular fibres of the 

dentine. 

Locality unrecorded. llitnterian. 

576. The lower molar of the Mammoth, wanting some of the anterior plates. 

The main part of the crown, which is six inches and a half iu length, 
exhibits the summits of twelve plates; the primitive form of these 

pfates is wdl shown in the posterior part of the tooth. Their summits are 

each divided into three mammillary proc,esses, the marginal ones bending 

obliquely inwards and forwards towards the middle one, which is itself 

subdivided into two or three smaller protuberances. T he successi\•e abra­

si.on of the summits of these primary and secondary divisions of the plates 

gives rise to the variety of form in the exposed summits of the plates of 
the posterior half of the grinding surface of the tooth. The external 

cement has been decomposed a11d lost. The lower surface of the tooth 

is excavated by a broad pulp-channel, not yet incloscd by the formation 

of fangs. 

Locality unrecorded. llunterian. 

577. The posterior portion of an upper molar of the Mammoth, in which the 

tlJree constituents of the tooth are well displayed by their difference of 

colour: the dentine being of a dark brown, the enamel bluish black, 

and the cement of almost its natural yellowish white colour. 

From the pleistocene beds or till at Walton, in Essex. 
Presented by Sh· Willimn Blizard, F.R.S. 

578. A considerable portion of the incompletely formed crown of a molar of a 
large lVIammotb, partly resolved by decomposition of the cement, or 

third substance, into its constituent plates. 

Locality unrecorded. Huntcrian. 

579. A portion of a molar of a Mammoth similarly decomposed, but with a 

greater degree of carbonization of the animal matter of the tooth. The 
disposition of the calcigerous tubes of the dentine is bc,autifully shown 

in sorne parts of th is specimen. 

Locality unrecorded. Hitnterian. 
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580. An upper molar of the Mammoth, from which some of the anterior 

plates have been detached by decomposition; these exhibit the three 

vertical lines from which the dentinal tubes radiate. 

From the pleistocene beds forming the brick-earth of Grays, in Essex. 

111us. Pai·kinsou. 

581. A fragment of one of the upper molars of the Mammotli . 

Local ity unrecorded. Hunterian . 

.'>!l2. A portion of the anterior part of the molar of a Mammoth, with the base 

of the fangs. A great part of both the dentine and cement of the crown 
has been decomposed and 1·cmoved, leaving the longitudinally plicated 

la rninre of the enamel. 

Locality unrecorded. Elunterian. 

Growth and Succession. 

583. A fragment of t he left superior maxillary bone of a young iVIammoth, 

including a small anterior molar, the second in the order of development, 

and part of the socket of the third molar. The grinding surface of the 

m,olar exhibits seven transverse plates, the first two being worn down to 

their common connecting base, and the last having the summits of 
four mammillary divisions abraded. 

From the drift or pleistocene beds at Ilford, in Essex. 

Presented by Joltn Gibson, Esq., l •'. G.S. 

584. Au upper molar of a young Mammoth ; the crown is divided into eight 

plates, five of which have come into use ; the length of the crown is 

three iuches, its breadth one inch and a half; the three posterior plates 

have become detached. 

By analogy with the I ndian Elephant, this molar, like the preceding, 

must be the second in order of succession. 

Locality unrncorcled. Hm1terian. 

585. An upper molar of a young l.\llammoth, which had come into use a short 

period before death. In the abraded portion of the {:rown, which mea­

sures one inch and a half in length, the summits of six trnnsverse ridges 

T2 
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are displayed; the entire tooth includes twelve plates. This molar 1s 

the third in order of succession. 

From the drift or pleistocene beds at Hinton, Somesetshire. 

Hunterian. 

585'. A corresponding upper molar of a young Asiatic Elephant: it is of equal 

breadth, but greater length, and includes eleven larnellar divisions of the 
crown, five of which have come into use. Hunterian. 

586. A portion of the left ramus of the lower jaw of the Mammoth with 
one molar complete and part of anothe.r, which· had not come into use. 

The grinding surface of the anterior molar, which is five inches in length, 

includes the summits of fourteen plates : the posterior of these presents 

the abraded tips of seven mammillary processes; the next plate in 

advance is worn down to three divisions, the middle being much broader 

than the two lateral ones; the three plates in advance of this have the 
three divisions of more equal breadth ; they are blended together into 

one transverse depression in the anterior lamclla. The base of the tooth 

is divided into five fangs, most of wh-ich arc bind. This molar is the 
fourth in the order of succession. The remains of the socket show the 

antcro-postcrior extent of the fifth molar, of which only seven of the 

anterior divisions of the crown are preserved, connected together by the 

cement. 

From the pleistocene formations near the Ohio, North America. 
Pui·chased. 

587. The posterior worn-down extremity of the fifth upper ruolar of the 1Vlam-
111oth ; the transverse plates are almost continuous along their middle 

rhomboidal dilatations. 

From the drift or plcistoccnc beds of Cambridge. Purchased. 

588. The entire sixth upper molar of apparently the same Mammoth. The 
g:rintling surface of the crown, which is eight inches three lines in length, 

exposes the summits of fifteen transverse plates, the two anterior ones 

being worn down to their common uniting base. 

From the drift or pleistocene beds of Cambridge. Pu1·c/1ased. 
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589. The inferior molar of the right s ide of the lower jaw of a Mammoth. It 

exhibits the most complete state in which the actions of mastication 

permit so large a grinder to be seen; the anterior division of the c1·own 
not being quite worn down to the fang, and tlu~ last or hindmost plate 

being just on the point of coming into use. The whole length of tlw 

tooth is thirtP.en inches : the total number of lamellar divisions of t lw 

crown seventeen, of which the summits of fourteen arc abraded in a 

gr inding surface of nine inches extent. The greatest breadth of this snr­

foce is two inches and a half. The first three fangs supporting the com­

mon dentinal base of the anterior lamellre are well developed. 

This tooth would have been succeeded by one of the size of No. 567, 

which it resembles in the proportion of breadth to length, in the thick­
ness and relative number of coronal lamellre, and in the festooning of the 

enamel. I t approaches much nearer the character of the molars of the 

Indian Elephant than it does those of the thin-plated variety of the 
gr inders of the Mammoth, as Nos. 614 and 617. From these it differs 

not only in the less numerous and thi,cker plates, but likewise in the 

thicker coat of external <:ement which hides the lateral interspaces of 

the coronal plates ; and in having the fangs developed from the whole 

base of the tooth, even from the posterior plate, the summit of the middle 

mammillary process of which has just begun to be abraded. The inner 

border of the grinding surface of No. 571 is convex, while in the present 

molar it is concave ; this difference clep E-uds, however, upon the amount 

of attrition, for it is obvious that the inner border of the present specimen 

would become convex if it were worn down one inch lowt'r than it is. 

From the lower molar of the Indian Elephant the present tooth of the 

l\li ammoth differs in the more equable length of t he coronal plates, which, 

in the Elephant, by their more progressive elongation, give a triangular 

figure to the side view of the crown : it differs also in the greater length 

of the grinding surface, which includes two more plates, although these 

are not thinner, and are of less breadth , contrary to the usual character 
as,signed to the l\1ummoth . 

~ 

From British drift or pleistocene beds. il'lus. Parkinson. 

590. An upper molar of a l\1ammoth, much worn by mastication. The 



142 

grinding surface, which is six inches in length, presents fourteen plates, 
but the anterior ones have been worn away and the common supporting 

base of the dentine is there exposed: the posterior and largest fang is 

considerably elongated : the external cement is partially clecomposecl and 

separated from the lamelliform divis ions of the crown. 

Locality unrecorded. Hunterian. 

&9 1. A lower molar of a l\llammoth, much worn by mastication. T he anterior 

plates and the fang supporting them are both gone; four or five of the 

succeeding plates arc worn clown to their common uniting base of dentine, 
and the undulating course of the enamel is there shown ; the eight re­

maining distinct lamellar processes are much bent transversely, with the 

concavity directed backwards : the whole of the crown here 1·e1naining is 
sU1pported by a long, compressed triangular fang. 

Locality unrecorded. Hunterian. 

592. The lower molar of a i\ilammoth, much worn hy mastication. The 

common dentinal basr. of four or five of the trnnsverse plates of the an­

terior part of the grinding surface is exposed. The hinder plates are 
hcnt transversely with their concavity directed backwards. T he larg.: 

posterior conical fang offers the degree of development which accompanies 

th e abraded state of the crown; it is longitudinally grooved at the sides, 

the grooves corresponding with the intervals of the plates above; it is 

also traversed by parallel transverse grooves and ridgt,s. 

Locality unrecorded. Hunterian. 

593. A lower molar of a Mammoth, much worn by mastication. The whole 

of the enamel has been abraded from the anterior part of the grinding sur­

face, which presents a smooth concavity of ivory, unfit for the attrition of 

coarse vegetable substances ; at the back part of the tooth some irregular 

transverse ridges formed by the inferior extremities of the descending 
folds of the enamel still remain. The base of the tooth is prolonged 

in(o a compressed obtuse conical fang. 

From the upper tertiary formations of Ohio, North America. 
P11rcliased. 

59::l'. A corresponding molar of an Indian Elephant in a similar state of attri-

tion. Purchased. 
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594. The posterior extremity of a shed molar of a Mammoth with the crown 

worn down to the common dentinal l,asc and the fang removed bv 
absorption. 

From the fresh-watt: r plcistocenc l,cds of Grays, Essex. 

P1·esc11ted by lf?ick/;a,n Flower, Esq., F. G.,,,. 

595. One of the slender elongated anterior fangs of a much-worn molar of a 

l\llammoth. 

Locality unreco1·decl. 

Varieties. 

5!J6. An upper molar of a i\1ammoth. T he grinding surface, which is Ii VI' 

inches and a half in length, exhibits the summits of nine transverse 

plates; lint of these only the two anterior ones have the apical mamrnillre 

worn down into a continuous transve1·se depression. In the four suc­

ceeding plates three nearly equal mammillre are abraded; in the antepe­

nultimate plate thP. abraded apices of four mammillary processes are seen, 

two of which belong to the middle process; in the penultimate plate live 

mammillre an.- shown . The contrast between th is and the molar tooth in 

No. 620, which iu an antero-posterior extent of five inches of thP­

working surface of the crown displays thirteen plates, is very remarkable. 

F rom British drift or pleistocene beds. j J1/us. Parkinson. 

5~)7. A portion of an upper molar of a Mammoth, including three lamellar divi ­
sions of the crown in an antero-posterio1· extent of two inches, its breadth 

being three inches. T he abraded surface of the plates presents a s light 

hut gradual expansion from the ends to the middle ; and the enamt'l is 

much thinner than in the foregoing specimen. 

From British drift or pleistocenc beds. jJlfus. P(lrkiuson. 

598. A portion of an upper molar of a l\llammoth, having similar characters 

to thosc- of the preceding specimen. The external cement is of ;;rcat 

th:ickness. 

From drift or pleis tOCtme beds in Staffordshire. 1li/us. Parkinso11 . 

599. The lower molar of a Mammoth which had recently cut the gum. Thc 

grinding surface, which is four inches in length, presents eight pla tes : 
the two anterior ones show the worn Sltmmits of two mammillary divi-
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s1ons; the third plate is single, but only reaches two-thirds across the 

surface, there being probably a mammillary process underneath the thick 
coat of cement which covers the surface exterior to it; the three posterior 

plates present three mammillary proc,esscs, the middle one of much 

greater transverse extent than the marginal mammillre ; in the posterior 

plate only the three divis ions of the middle ma1.n111illary process are ex­

posed. In this molar the plicatcd ena mel is as thin, and the cement as 

thick, as in the preceding specimens, which appear, with the present, to 

have belonged to the same Mammoth or variety of Mammoth. 
From drift or pleistocene beds in Staffordshire. ill/us. Pai·kinson. 

lVIr. Parkinson, from whose collection this tooth was acquired, by 

purchase, has figured its grinding surface in his 'Organic Remains,' vol. 

iii. pl. xx. fig. 6; and he believed the specimen to differ from every 

o'thcr Mammoth's molar that had come to his knowlerlge, " in the great 

thickness of the plates, the smoothness of the sides of the line of enamel, 
and the appearance of the digitated part of the plates even in the anterior 

part of the tooth." The festooned disposition of the enamel, though 

sl ighter than usual, is clearly manifested in the anterior lamellre. The 

specimen is the posterior part of a large grinder; the superior thickness 

of the plates arises from the circumstance of the posterior plates being 

shorter than the anterior ones; these thick plates are more deeply cleft 
on their digitated summits, are longer and advance further forward upon 

the grinding surface of the molar before they are worn down to their 

common base. This molar has the characters of the thick-plated variety 

t:xaggerntcd, with a deeper division of tl1e plates into the mammilloid or 

digital processes. It manifests the more constant and characteristic modi­

fications of the grinding teeth of the Elephas pi·i11iigenius, in its great 

relative breadth, and, notwithstanding their thickness, in the number of 

the plates (nine) which have been exposed by attrition. 

tHJO. The upper molar of a Mammoth : the grinding surface, which is six inches 
and a half in lc:agth, includes twenty lamellre; four mammillary processes 

arc abraded in the posterior plate; the two lateral ones are blended 

togetht'.r on one side in each of the two plates next in advance. In the 

number ,111d thinness of the plates this tooth resembles that of the 
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American species of Mammoth; it was found fifteen feet deep in a stone 

quarry near '\Vclsbonrn, Warwickshire, and is the tooth noticed in the 

work on ' Organic Remains,' vol. iii. p. 345 . Nlus. Pai·k inson. 

60 J. A lower grinder of a 1\ilammoth. In six inches extent of the abraded 

crown there arc ten transverse plates; all these a1·e dilated at the middle 

pa rt of their exposed margins so as nearly to t0uch one another, and the 

remammg in terspaces are narrower and contain less cement than the 

molars of the Indian Elephant ; the en tire molar consists of seventeen 

transverse plates. 

F rom the pleistocene brick-earth of Grays, in E ssex. lfunterian . 

602. An upp<'r molar of a Mammoth, with the crown cleft into fourteen plates 

in an antcro-posterior l'Xtent of elev('n inches. This grinder has Leen 

slightly abraded by mastication at the an terior angle only, all the r('st of 

tbe tooth is inl'ested by the thick outer coat of cement: it was dug out 

oif the brick-earth in the village of Grays in Essex, upwards of thirty 

feet below the surface, and weighed eleven pounds : a few bones of the 

JYiarnmoth were found scattered about a.t a little distance from the tooth. 

It agrees in character with the preceding Huntcrian specimen; and in 

the smaller number and greater thickness of its coronal plates as com­
pared with the molars of the American Mammoth it corresponds with 

that of Siberia, which makes a near npproach to the existing Asiatic 

Elephant in the modification of its molar teeth. P w·clu1sed. 

60::l . A portion of the back part of a large molar of a Mammoth, including 

fi.ve of the larnellar divisions of the crown in :m antero-postcrior extent 

of one inch ten lines, the breadth of the plates being three inches. 

Locality unrecorded. fttlus. J>arkinson. 

604. Tl1e posterior part of a large molar of a lVIammoth, including six of the 

lumellar divisions of the crown in au antero-posterior extent of two 

inches six lines, the breadth of the plates being two inches fi ve lines. 

Locality unrecorded. f:f1t1tlerian. 

605. An upper molar of a l\lfammoth. I t is seven inches in antero-postcrior 

di.imeter, and includes sixteen plates, of which nine have come in to use, 

V 
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and from the posterior ones, the tips of the three mammillary processes 

have been abraded: the surfaces are gradually blended together by attri­

tfon towards the fore-part of the tooth, until the margin of the plate 

presents a continuous transverse d11pression. 

Locality unrecorded. ll!Jiis. J>arkinson. 

606. A lower molar of a Mammoth. The gr£nding snrface, which is six inches 

in length, includes ten transverse plates ; the two posterior ones exhibit 

the abraded summits of five mammillary processes; the three middle of 

which arc blended into one in the next two plates in advance, and this is 

blended with the marginal lamellre in the remaining plates; the enamel 

is beautifully plicated in this specimen as in Nos. 566, 567 and 569. The 

thick outer cement is longitudinally fiss,ured at the projecting margin of 
each transverse plate, and its surface is minutely wrinkled. 

Locality unrecorded. 1l/us. Parkim·on. 

607. Tbe anterior part of an upper molar of .a l\ilammoth. The abraded sur­

face of the crown, which measures three inch<'s and a half in length, 

displays eight transverse plates; the fourth presenting the summits of 

the three principal divisions worn down to the same breadth; in the fifth 

plate the middle division is broader than the two marginal ones; in the 
seventh ancl eighth plate two of the mammillary eminences have their 

summits abraded. 

From the drift of Halston Field near Stratford-on-Avon, \Varwickshire. 

liunterian. 

608. A lower molar of a 1\1:ammoth : it is mne inches lonit, and contains 
~ 

thirteen plates : the grinding surface, which is seven inches in length, 

exhibits the summits of eleven plates, the enamel is strongly plicated. 
Locality unrecorded. Jl!Jits. Parlcinson. 

609. The lower molar of a NJammoth : it is eight inches long, and contains 

twelve plates: the grinding surface of the crown measures seven inches, 

and exhibits the summits of eleven transverse plates. These differ from 
the plates in the corresponding molar of the Asiatic Elephant, in being 

more gradually dilated towards the centre, from which the large middle 

mammilloid process is continued in the unworn grinders; it also difft·rs in 
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tbe larger proportion of cement which l1lls the interspaces of the plates, 
and the enamel is much less strongly plicated ; iu this latter character it 

varies remarkably ft-0 111 the preceding specimen. 

Locali ty unrecorded. rlunlerian. 

6 1 O. A righ t upper molar of a lVIannuoth, wanting a few lamell~ from either 

extremity. T he grinding surface, which is six inches in length, presents 

the summits of thirteen transverse plates; the primitive form of these 

component larnelh:e is well displayed at the posterior part of the grinder ; 
their free margins arc divided into three processes, the middle one much 

longer and broader than the lateral ones, the apex of the middle process 

is itself subdivided into smaller mammillre; in some of the plates one 

of the lateral processes inclines forwards towards the interspacc dividing 

it from the next plate, by which an alternating disposition of the folds of 

enamel is presented, when their apices are worn down and before the 
abrasion has extended to the common uniting base. 

Locali ty unrecorded. Hunterian. 

6 11 , A left upper molar of probably the same 1\/fantmoth. The grinding sur­

face, which is six inches and a half in length, includes fourteen plates. 

T hese arc thin and brnad, very slightly dilated near the middle, as in the 

p1·cceding specimen. 

Locality unrecorded. /1untcrian. 

6 12. A left upper molar of a iVIammoth: it is nine inches long, and includes 

twenty-five plates, fifteen of which h.1d come into use. The laternl 

divisions of the summits of the transverse pl.1tes have been uncc1ually 

incl ined forwards as in the preceding specimens, occasioning in the 

posterior part of the tooth, where they have not been worn down to 

their common uniting lamellar base, alternating lateral folds of enamel. 
From the bed of the Thames. Mus. Pai·ldnson. 

(11 3. T he remnant of a nearly worn-out molar of a l\lfammoth, the crown of 

which has been abraded by mastication to the common uni ting dcntinal 

base of the anterior lamellre, and in wbich only the lateral half of the 

u 2 
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bases of the plates rcmam at the posterior part of the crown. The 

remains of the crown arc supported by a long, broad, compressed, slightly 

curved fang, which is solid to near its apex. 
I n the l\llammoth's grinder the clefts that separate the plates are deeper 

at the sides than at the middle of the notch, hence the ridges of enamel 

in a much-worn molar are confined to the outer and inner side of the 

grinding surface, which is traversed along the middle by a continuous 

tract of dentine. The outer layer of enamel which covers the dentine 

below the origin of the plates or transverse lamellar processes is reflected 
back from the supporting median base of the dentine upon the opposite 

side of the lateral cleft, bends round the outer margin of the remaining 

base of the plate, and is continued into the next fissure, and so on. 

When the ridge of this sinuous coat of enamel is exposed hy friction as 

in the present 8pecimen, it describes a continuous undulating line. 

Nlr. Parkinson, who has figured the grinding surface of both this ll and 
the preceding specimenf, observes with regard to the latter, No. 6 12, 

" T he surface of this specimen varies considerably from the recent as well 

as from the common fossil teeth, in the form and arrangement of its 
plates. This tooth, which I purchased at the sale of Rackstraw's 

:Museum, was described in the Catalogue as having been taken up with 

·ballast from the bottom of the Thames. 

"Of the variation which takes place in the form and arrangement of 
the plates in this tooth, it is very difficult to give a description. In the 

1·ecent teeth, and in the common foss il teeth, the plates are continued 

straight across the tooth, the enamel being disposed in a long ell iptical 

'line, in which the osseous part of the ivory is included. Hence by the 

abstraction of the surrounding crusta petrosa, as we have alrt'acly seen 
frequently is the case with the fossil teeth, the tooth falls to pieces, and 

each flat plate is found separated. But in the spccimeu which has been 

just examined, an incgula1·ity may be observed in the thi rd ,mterior row 

of the plates, where the two digitated processes of a plate passing over 
little more than half the width of the tooth, are interposed between the 

second and fourth plate, and thrust a portion of the latter plate rather 

" Organic Remains, vol. iii. pl. xx. fig. vii. t lb. pl. xx. fig. v. 
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aside. I t is an extens ion of this peculiarity of form, which in part 

characterizes the present tooth, since very few of the plates of which it 

is formed pass directly across: leaving it <liHicult to say how the osseous 

part is disposed. 

" But the most characteristic peculiarity of this tooth is the continui ty 

of many of its plates, and the remarkable d::edalian line in which the 

enamel is disposed. This occurs most particularly in a spnce in the 
anterior part of the surface. Iicre one deeply undulating line of enamel 

forms the parictes of one wide and deeply indented compages of osseous 

plates. I t is very evident that this tooth could not, upon the decompo­

sition of the crusta petrosa taking place, di"idc, in this part, into detached 

flat plates, as in the teeth of the recent and of the common spi,cies of 

fossi l Elephants. This structure is also observable in the foss il tooth 
from ,\1ellsbourn (No. 6 16), which has been already noticed. 

"This extraordinary structure also exists in the «.:nrious and interes ting 
specimen, plate xx. fig. i (No. 61 3). This tooth, wi th the locality of which 

I am unacquainted, having purchased it at the sale of l\1r. Foster's Collec­

tion, is one which must have been on the point of being excluded from 

its alveolus, the plates on its fore part being entirely worn away, and of 

those of the po.5terior some very sha llow portions only remaining. 

Thrse however arc S"'.lfficient t(! show that the plates in this tooth were 
formed and arranged in a similar mode with those of the preceding 

tooth." .... "Tliis specimen is particularly inter('sting from the circum­

stance of its showing that this particular modifica tion of the arrangement 

of the enamel takes place in the part of the tooth nearest to the root, as 

the other specimens, that from , vellsbourn., and that whose surface is re­
presented, plate xx. fig. 5, show that it exists in the crown of the tooth. 

From th is peculiarity of structure being found to exist in th ree difforent 

specimens, I concci,·e that it cannot be regarded as an accidental dif­
ference : and from the considerable difference which exists between this 

arrangement of the enamel and that which occurs in the teeth of thP. 

living species, and of the com111on fossil species, I trust it will be admi tted 

as being likely to be one of the characteristics of a species which has not 

yet been remarked." 
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Hereupon it may first be observed, with regard to the specimens 
Nos. 612 and 613, that the continuous undulating line of enamel exists 

only at that part of the crown which is worn down to the co111mon 

dentinal base, and that this is first exposed along the middle tract of the 

grinding surface in consequence of the greater depth of the transverse 

fissures at the margins than at the middle of the coronal plates. Se­
conclly, it follows from the structure of the rnolars Nos. 562 and 563, 

that the coronal plates would not necessarily become detached after de­

composition of the cernent in the completely-forrued grinders of either 
the ordinary Mammoth or existing Elephants : the idea of the separation 

of the coronal plates, as a necessary consequence of decomposition of 

the cement, could be entertained only on the view of the grinder being 

composed of a number of dentieules attached together by the cement 

alone. Such separation, however, takes place only in incompletely deve­

loped molar teeth, the lamelliform divisions of the crown being held 
together independently of the cement as soon as the calcification of the 

dentinal pulp has completed tlieir uniting base. 
'\Vithout this knowledge of the mode of development of these complex 

teeth, of the essential nature of the coronal plates, and their liabili ty to 

varying inflections, the appearances upon the grinding surface, which are 

actually due to such variations and to different degrees of attrition, might 
be viewed as characters of distinct species of l\1ammoth. 

6 I 4. The lower molar of a l\1Iammoth : the grinding surface of the crown is 

seven inches in extent, aucl displays the summits of eighteen transverse 

plates ; the first and second of which have been worn away to their com­

mon dentinal base: the penultimate plate displays four detached mam­

millary processes, and the two next plates in advance show four dilatations 
with altcmate constrictions. This is a good example of the thin-plated 

, •ariety of the Mammoth's grinder. 

Locality unrecorded. 11'Ius. Parki11son. 

615. The right upper molar of a l\1ammoth, twelve inches in length, and with 

the crown divided into twenty-six transverse plates: the summits of 

seventeen of these are exposed upon the grinding surface of the crown, 
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which is se,•en inches and a half in length. Two small fangs arc 

developed from the anterior extremity of the tooth: the common pnlp 

cavity of the ten posterior plates is widely open. 

From the tertiary deposits on the banks of the Ohio, North America. 

Hunterian. 

6 16. The upper molar of a l\llammoth. The grinding surface, which is nine 
inches in length, exhibits seventeen larnellre, the dentinal plates having 

on one side been abraded to their common connecting base: the re­

fl exion of the enamel is shown round the bottom of the entering fissure, 

and it presents accordingly the undulating or Df.Cclalian disposition 

noticed in Nos. 612 and 613. 

From the drift or pleistoccne at ,vcllsbourn. 1l1us. Parkinson. 

6 I 7. A lower molar of a l\llammoth. The grinding surface, which is four 

inches and a half in length, presents eleven plates ; the interspaces 
containing the cement being broader than the plates of dentine and 

enamel, which arc very slightly dilated in the rniclclle. The coronal 

plates are worn down to near thei r common base, and a long fang has 

been developed from this part of the tooth. 

From the tertiary deposits of the banks of the Ohio, North America. 
Purchased. 

6 18. A lower molar ofa Mammoth. The crown is more abraclcd than in the 

pi·eccding specimen, and the grinding surface in a longitudinal extent of 

four inches displays the summits of eight transverse plates. 

From the tertiary deposits of the Oh.io, North America. 
Pm·chased. 

6 1 !). The upper molar, wanting one or two of the an te rior plates, of a ~1Tam­

moth from Siberia. The abraded summit of this too th is six inches Joni:, 
~ 

and presents eleven transverse plates ; they are thicker than in the Ame­

rican l\'fommoth, and are relatively fewe1· in number; but, in proportion 

to their breadth, they arc thinner than in the Asiatic Elephant, and arc 

closer together ; there is consequently a less proportion of cement in 

the grinding surface of the crown, and a greater proportion of dentine and 
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enamel; but the enamel in the Siberian l\llammoth, though more plicated 
than in the American one, is less so than in the Asiatic Elephant: in an 

antero-posterior extent of six inches of the grinding surface of the 

Asiatic Elephant's grinder, selected for comparison with the present 

s1>eci men, there are ten transverse plates, the greatest breadth of that 
surface being two inches nine lines, whilst in the pr~sent Mammoth's 

tooth it is three inches and a half. 

From the drift or pleistocene beds of Siberia. llunterian. 

The principal variety to which the molars of the extinct Elephant or 

l\iammoth were subject, is demonstrated by the foregoing series to be in 

t'he number of the transverse clefts of the crown, and consequently in 
the number and thickness of the component plates. The various degrees 

of this variety have been differently interpreted by different Palreon­

tologists. Parkinson, Fischer, Goltlf11s$, Nesti and Von !Vleyet have 

deduced therefrom some of the characters for the eight distinct species 
of Mammoth which they suppose to have formerly roamed over the 

temperate latitudes of Europe and Asia: the differences in the structure 

of the l\llammoth's molars observed by Cnvier were regardi!d by him as 

individual varieties. 

,ve find, in regard to the number and thickness of the coronal plates, 
that the variations are more numerous, as the average number of the 

t>lates characterizing tbe molar teeth of acknowledged distinct species of 

Elephant is greater. 

T hus, in the African Elephant, in wb ich the lozenge-shaped plates are 

always much fewer and thicker than are the flattened ones in the Indian 

species, the variation, which can be detected in any number of their 
grinders, is very slight. I n the Asiatic Elephant, which, besides the dif­

ference in the shape of the plates, has always thinner and more numerous 

ifllatcs than the African one, a greater flmount of variation in both these 
characters obtains ; but it is always necessary to bear in mind the caution 

which Cuvier recommended to Camper, that a large molar of an old 

Elephant is not to be compared with a small molar of a young one in 

reference to thrir variety, or otherwise there will appear to be a much 
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g reater discrepancy in the thickness of the plates than really rxists io the 

species ; and the like caution is still more requisite in the comparison of 

the molars of the Mammoth (.Eleph«s JJrimigenius), which hm·in?," nor­

mally more numerous and thinner plates than in the existing Asiati c: 

Elephant, presents a mud1 greater range of variety. That such variety 

is characteristic, and depends upon the complete structur·e, of a parti ­

cular part of the enduring remains of the Mammoth, may be inf .. rrcd 

from the absence of any corresponding difference in the bones of the 

i\'la1111noth that have hitherto been found, all of which indicate but one 

species. And this conclusion hannonizcs with the laws uf the geogra­
phical distribution of the existing species of Elephant. Throughout th f' 

wl1ole continent of Africa but one species of Elephant has heen recog­

nised. A s1:concl species of Elephant range~ over the southern parts of 

Asia and a large adjacent island; and th,e results of extensive and minute 

observations of this species, whilst they make known some wcll-rnarkcrl 

varieties, as the Mooknah, the Dauntehth, &c., founded on modification 

of the teeth, establish the unity of species to whidr those varieties belong . 

. laws and teeth -in situ. 

620. A portion of the upper jaw of the 1Vlammoth, including the hony palate 

and a molar tooth on each side: the summits of all the transverse plates 

are exposed by abrasion, and the surface of the crown, which i~ five 

inches in length, exposes thirteen of them ; the grinding surface is ver)' 

nearly flat. The remains of the socket of the smaller anterior molar, 

which has been shed, arc visible on each s ide. From the anterior marg in 

or this socket to that of the tusk measures three inclws three lines; 
1he anterior interspace of the two molars is two inches three lines; the 

breadth of the palate at their posterio1· extremities is four inches ; the 

prulate is relatively wider and more concm•c than in the iltJ«stodon elc­

ulumtoidcs. On comparing tl, cse molars with the corresponding ones of 

nearly the same siic in the Asiatic Elephant, the first difference ohser­

vahlc is the fewer number and larger size of the transverse plates in the 

recent Elephant, the grinding surface, in a length of s ix inches, present­

ing the summits of ten plates ; th<'y arc narrower in proportion to the 
X 
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length or antero-posterior diameter of the molar, are thicker in propor­

tion to the intervening spaces, and the <1uantity of cement is therefore 
smaller, the enamel is also more strong[y plicatccl. 

From the tertiary formations of Ohio, North America. 

Pni-clwsed. 

621 . A portion of the upper jaw of a 1\!Iammoth, with the molar of the right 

side in sitit, and part of the sockets of the tusks: the antero-posterior 
extent of the grinding surface of the molar is nine inches, and the com­

mon clentinal base of the transverse plates is exposed by attrition to an 

extent of nearly two inches at the anterior part of the grinder; in an ex­

tent of seven inches of the succeeding part of the grinding surface, the 

summits of thirteen plates arc exposed. If this sper;imen be comparecl 

with the 1Wastodon eleplwntoides, the palate will be seen to be much 
more deeply excavated, and the diastema between the molar and tusk of 

much greater depth in the Mammoth. 
From the tertiary deposits of the Ohio, North America. 

Purcltased. 

6:l2. T he symphysis and part of the right rarnus ?f the lower jaw of a Mam­
moth, with one of the molars in situ. The summits of all the transverse 

ridges arc exposed by attrition, and of these the crown, in a length of 

five inches, exhibits tl1 irteen. The ma,·gin of the jaw anterior to this 

tooth descends, as in the Elephant, ohli(1uely downwards to a pointed and 

narrow symphysis ; the anterior outlet of the dental canal is two inches 
below the beginning of this declivity. This tooth, as compared with the 

conesponding one in the Asiatic Elephant, is broader in proportion to 

its antcro-postcrior extent, especially at t.he two extremities; in the 
Elephant's tooth compared with it, the abraded surface of the crown, 

wliich is five inches in extent, shows the summits of eleven transverse 

plates, and manifests the same differences in the less breadth of the tooth, 
the narrower intcrspaces of the plates, and the more plicatcd disposition 

of the enamel, which have hecn noticed in the description of the upper 

molar, No. 567. 
From the tertiary formations of the Ohio, North America. 

Purcliased. 
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623. A po1·1ion of the right ranrns of the lower jaw of a Mammoth; contain­

ing the socket of a large grinder and the remains of a smaller one ; the 
large socket is divided into a small anterior compartment for the corrc• 

sponding anterior fang, and in to a large cavity containing the principal 

base of the molar. 

Locality unrecorded. Jl1us. P arkiJ1son. 

624. Part of the left ram us of the lower jaw of the same ?.1a111moth, showing 

a socket of similar size and shape. 

Locality unrecorded. 111us. Parlcinsou. 

625. The symphysis of the lower jaw of the i.Vlammoth. The relative breadth 

of the suprasymphysial channel is less in this specimen of the American 
lVIammoth than in the Engl ish specimens with which it has been com­

pared. 
From the tertiary deposits of the Ohio, North America. 

Pm·chased. 

Tusks . . 
626. The right tusk of a (male?) Mammoth. I t measures ten feet two inches 

in length, and twenty-one inches in circumference at its base, and 1s 

characterized by the degree and direction of its double curvature. 

From the tertiary formations of tbe Ohio, North America. 

Purc!tased. 

627. The right tusk of a (female?) Mammoth: it presents the same double 

cnrv:\turc as the preceding specimen, wl1ich resembles that of the tusks 

of the great lVfammoth in the Niuseum at St. Petersburg from the icy 

cliff at the mouth of the Lena in Siberia ; but the present tusk mea­

sures only five feet in length, and eleve11 inches in circumference at the 

thickest part, and two feet four inches across the chord of its curve. 

From the drift or dilu"ium of Cambriidgc. P11rclwsed. 

628. A plaster cast of a mass of the conical layers of the ivory of a rlecom­

posing tusk of a (111ale ?) iWammoth, measuring twenty-two inches round 

the base, and twenty inches from the base to the point of the detached 

x2 
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cone. The original of this specimen is in the Museum at i\iloscow, 

and has been fii:ured and described under the name of" Dens Crocodili 
~ 

scu Ichthyosauri Maximi." 

Presented by R. I. ilfm·cl1ison, Esq., P .G.S., fyc. 

629. A small model of the tusk of a (male?) lVIammoth, which measured nine 

feet, ten iuches along the convexity of the double curvature, ancl twenty­
nine inches at its largest circumference near the base. 

The original was disinterred from a brick-field near Kingsland. 

Preseute,l by IP'iltiam Clift, Esq., FR.S. 

630. A section of the base of the tusk of the l\1ammoth, in a state of clecon,­
position. 

From British drift or pleistoccne beds. llunterian. 

631. A portion of the tusk of a lVIammoth. 

Locality unrecorded. ilfus. Brookes. 

632. A portion of the base cf the tusk of a. large lVIammoth, much dcco111-

posed. 
From British drift or pleistocene beds. llunteria1,. 

6:33. Portions of the outer basal lamella, of the tusk of a Mammoth. 

From the drift or pleistocene beds of Flintshire. Ilimterian. 

633'. The outer basal lam ell re of the tusk of a.pparcntly a recent Elephant: the 

outlir coat or cement is entire; the dentilll! is in a state of decomposition. 

The specimen was placed by Hunt1!r by the side of the preceding speci-

men apparen tly to illustrate its nature. 1-/unlerian. 

634. A fragment of a tusk of the Mammoth. 

Locality unrecorded. Himterim, . 

635. A tusk of a young Mammoth hrokt'n into four pieces, with a cast of its 

pulp-cavity in the clay matrix. 

The structure of the ivory, as visible to the naked eye, is well demon­

st.ratecl in this specimen. 

From British drift or pleistoccne beds. lfunterian. 
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636. The right tusk of a young, or female, Mammoth. 

From the tertiary beds of the Ohio. Pui·clwsed. 

G3i. The extremity of the right tusk of a Mam11,oth. 

From the t<'rtiary bed~ of the Ohio. Purclwsed. 

638. The half of a transverse section of the tusk of a ~Ianunoth. 

Locality unrecorded. l/w1teria11 . 

Bones of the Trunk and Extremities. 

639. The atlas of a ~Iammoth (Elepltas r,rimigeuius). 
Locality unrecorded. rlimterian. 

(;39'. The atlas of an Elephant (ElepltaJ· inclieus). This vcrtchra, in both the 
recent and extinct Elephants, presents the character of the obtuse rou~h 

~ 
or flattened under surface of the body, by which it is distinguished from 

the atlas of the Jl!Iastod<m. 
Locality unrecorded. H unterian. 

640. The body of an anterior dorsal vertebra of a young iWammoth. 

Locality unrecorded. }Iunteriau. 

G-1 1. A dorsal vertebra, with the spinous process hroken off, of a iMa11unotl1. 

Locality unrecorded. lf1mteriau. 

642. A posterior dorsal vertebra of a l\liammotb. 
From the pleistocene brick-earth .it Ilford, Essex ; the bone was 

discovered twenty-two feet below tlw surface. 

Presented by John Gibso11 , Esq. 

(;,1:.i. A fragment of the spine of the scapula of the lVIarnrnoth. 

From the pleistocene freshwater deposits at Walton in E ssex. 
P1·esent,:d by Dr. ///o/lasto11, F.R.S. 

644 . A fragm ent of the head of the humerus of a l\!Iarnmoth. 

From the pleistocene beds at Bridpor t in Dorsetshirc. 
Presented by tl,e Earl of" Esse:r to Sir ,Joseph Banks, and, by 1/,,. 

hands of' Sh· Evcrard llome, to tl,e Jl1useum of' the Colleg e. 
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645. Part of the shaft of the humerus of a ~1:ammoth. 

From the pleistocene beds at Bridport. 

Presented by H. B. Way, Esq. to Sir Jo~·eph, Banks, and by 
Si1· J oseplt to tile College. 

The circumstances attending the discovery of this ancl other fossils 

of the Mammoth by Mr. '\Vay are thus clescribecl in a letter from that 

gentleman to Sir Joseph Banks :-" l\lly house being near a high cliff 

of yellow earth or clay with stones intermixed, ancl which cliff is perpen­

dicular on the side next the sea, large portions of which frequently 

slip clown ; one having occurred very lately in the part of the cliff 

nearest me, as I hacl lately enclosed a pretty large plot of deep sand 
in front of my house next the sea, ancl which I was desirous of getting 

into some kind of cultivation, I availed myself of the opportunity of 

carting away a considerahlc quautit)• of the yellow sand or clay from 

the slip above mentioned, in doing wh·ich my men dug out and brought 

me three bones, very clilforent from auy I have seen, and in an 

apparently, to me, very tmusual state. The cliff from which they must 

have fallen is at that place I judge about forty feet high, and, as the soil 

that was on the surface before it fell remains still on the top of what has 

fallen down, and these bones were found about half-way up in the heap, 

I should suppose the bones must have come from a part of the cliff 

about half-way from the surface to the shore." 

Datecl Bridport Harbour, Sept. 16, J 809. 

64 6. A fragment of the compact wall of the shaft of the humerus of a 

i\'lammoth, 

From the drift of Germany. Hunterian. 

64i . The inner conclyle ancl part of the shaft of the right humerus of a 
Mammoth. 

From the plcistocene beds forming the cl iffs near Manningtou, Suffolk. 

"From Dr. " ' oodwarcl's collection." Hunterian. 

648. The left os cuneiforme of a M:ammoth : it 1s noted in the manuscript 

Catalogue as being " half petrified." 
Locality unrecorded. l-litnterian. 
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(i49. A plaster cast of the right os cuneiforme of a Mammoth. I t measures tlirec 

inches nine lines in the vertical diameter of its anterior surface: the 

corresponding part in the os cuneifol'lnc of a large Asiatic E lephant 

measuring one inch nine lines. 

From the brick-earth at Grays, Essex. 

Presented by If/. Ball, Esq., F. G.S. 

650. A plaster cast of the right os magnum of the same Mammoth. 

Presented by IP. Ball, Esq., F. G.S. 

65 1. A plaster cast of the right os cuneiforme of the same Mammoth. 

Presented by If/. Ball, Esq., I? G.~'i'. 

652. A plaster ca~t of the second metacarpal bone of the right fore-foot of the 

same iVIammoth, wanting the distal extremity. 
Presented by Tf?. Batt, Esq., F. G.S. 

653. A plaster cast of the third 01· middle metacarpal bone of the same fo1·c­

foot of the Mammoth. 

Presented by ff/. Ball, Esq., F. G.S. 

654. A plaster cast of a fragment of a rib of the same Mammoth. 

Presented by If/. Ball, Esq., F. G.S. 

655. The second metacarpal bon,: of the left fore-foot of a ?.1ammoth. It is 
heavily impregnated with iron. 

Local ity unrccorclrc\. Hunteria11. 

656. The fourth metacarpal hone of the left fore-foot of the l\lfommoth. 

From the pleistocenc or latest tertiary deposits of the Ohio, l'\ orth 
America. Purchased. 

657. The head of the femur, in the state of an cpiphysis, of a young, but nearly 

full-grown i\ilammot h. It measures eeven inches across the d<!tached 
sm·face. 

From the freshwater deposits of the cliffs at Vlalton, in Essex. 

Presenlecl by Sii· l'f/111. Bliz(lrd, F.R.S. 
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658. Three fragments of the femur of a lVIammoth. 
From the pleistocene beds of the cliffs at Bridport. 

Presented by l-1. B. !Pay, Esq. to Si1· Joseph Ba11ks, and, by tltr 

hands q/' Sir Evera1'll J/ome, to tlie College. 

The following note from Sir Joseph Banks to Sir Everard f-Jo me 

relates to these sprcimens, and to Nos. 57 I and 572. 

"My dear Sir, "Soho Square, March 28th, 1810. 

" \Vith this you will receive another fragment of an Elephant's bone 

from B1·idport, with the yellow sand in which it was imbcdded adhe­

ring to it. How singular, that the skeleton of the animal ~hould have 
been torn to pieces before it was lodged; even the teeth wrenched out 

of the jaws, and yet many bones and. parts of bones remain near the 

same spot 1 
"Yours always, 

" J OSEPH BA NKS." 

659. The proximal half of the right tibia of a proboscidian animal, with the 

articular surfaces mutilated: it resembles the tibia of the Indian Elephant 
more than that of the i.\liastodon, and p·robably belong~ to the i.\liammoth 

(Elephas primigenius) . The bone is petrified, and a reddish. calcareous 

earth adheres to its posterior surface. 
Locality unrecorded. 1-lunterian. 

660. The right tibia, wanting the proximal end, of a Mammoth. 

From the drift in the neighbourhood of Moscow. Pttrchased. 

lHI I. Fragments of bones of a lVIan11noth ; they are noted in the manuscript 
Catalogue! as being '' calcined, or in the bony state," that is, absorbent 

~ ~ 

from the loss of the animal matter. 

Locality unrecorded. Huuterian. 

66~. Portions of decomposed vegetable matter, found between layers of brick­

<'arth which contained bones of the Mammoth. 

From llford, Essex. Presented by l.Pilliam Thompson, Esq. 
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Genus Mastodo-n. 

111astodon elephantoidcs. 

66:l. A mutilated and petrified cranium of the Jl1astodon elepftantoidcs, Clift. 

The posterior fractured surface displays the large cancelli which arc there 

developed, as in the E!t:phant. 

F rom the tertian• fonnations of the S ub-Himalayan district, India. 

Pre~·cntcd by ff/ after Ewer, Esq ., F.R.S. 

66-1. A portion of the upper ,1aw of the 1lfastodon eleplw11toides, Clift. I t 

includes four molars and the intcrvr-ning bony palate : the grinding sur­

face of the anterio r molar on each side measures sc:-vcn inches and a half, 

and exhibi ts seven transverse ridges and a poste rior talon; this has not 

yet been abraded; the 111<11 11111i llary su111 mits of the las t ridge have j ust 

hcgun to be worn ; the dentine is exposed in all the anterio r ridges, and 

to a g reater depth as they advance fo rwar ds, the co1111non base of the two 

an tcrior ridges being there exposed. The posterior g-rinder, three of the 

ridges of which have c111ergcd from the sock~t, is situated almos t at right 

angles with the antecedent tooth, the summits of the ridges being di rected 

backwards; it must describe the same ckgree of revol11tion in attaining 

the posit ion re<1uisite for the o ffi ce of mastication, as the 111olars do in 

t he E lephant : the an terior in tcrspace of the right and left molars is one 

inch and a half across, the bony palate gradua lly widcus , as it extends 

backwards, to about fou r inches ; its po~tcrior marg in is excavated by a 

rectangular notch rounded off at the apex. The palate presents a deep 

tmnsvcrse cx<·arntion, two inches in anrero-poste rior exten t, between t he 

;!rindcr aud the sock,·t of 1hc tusk; a 1>ortion of this socket, with a frag--
~ ~ 

ment of the base of the tusk, is p reserved on the left s icle . This part o f 

the tusk descends almost vertically a t right angles with the plane of the 

anterior molar, and with a very slight bend, which is con\'ex t0wards that 

molar. O n the right side of this inst rnct i,·e frag111ent the ante rior surnllt·r 
y 
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fang, and the posterior large-grooved conical fang of the grinder in use, 
are exposed. 

From the tertiary formations of the Sub-Himalayan district, India. 

Purclwsed. 
(,65. The right ram us of the lower jaw of the jJ1astodon eleplumtoides, with 

the symphys ial extre111ity and the coronoicl and condyloid processes 

broken off; in the first molar the g rinding surface is five inches in 

antero-posterior extent, and presents five transverse ridges, the abraded 
depressions of which are slightly wider at the middle than at the outer 

and inner extremit ies ; the th ick enameled ridges with which tlwy are sur­

rounded are plicatccl ; of the second molar tooth eight of the transverse 

ridges have emerged from the socket, but only the first four have begun 

to be abraded, and in not any of them are the numernus mammillary 

eminences entirely worn away. Compared with the lower jaw of the 

African Elephant, the antero-posterior extent of the ascending ramus in 
t'he Elephantoicl Mastodon is much greater than that of the molar series 

anterio r to it ; the depression on the outer surface of the ascending 

ramus is greater, and the convex prominence of the bone below it is 
broader and more horizontal ; the ridge which extends from the anterior 

part of the molar series downwards to the symphysis is broader and more 

obtuse in the l\1astodon ; the lower convex surface of the ramus is like­

wise considerably broader, but the general resemblance with the lower 

jaw of the Elephant is much greater in this species of Mastodon than in 
tl1e 111astodou giganteus. From the il1astodon giganteus the flfastodon 

eleplwntoides differs in the rounding off of the angle of the jaw, in the 

diminished length of the horizont:11 ranrns, in the greater depth of that 

part anterior to the first molar, and in the much srnaller concavity on the 
inner s ide of the ramus; the circumforence of the ramus anterior to the 

coronoid process is twenty-two inches in the Mastodon eleplumtoide;· 
,tnd nineteen inches in the ]lfastodon gigantcus; the. length of the jaw 

in the J11astodon eleplia11toides being twenty-seven inches. and that of 
tl1e Jl!fastodon giganteus compared with it being twenty-four inches. 

From the tertiary formations of the Sub-Himalnyan district of India. 
Purchased. 
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666. A plaster cast of a considerable portion of the left ramus of the lower jaw 

of the JJ!/astod(Jn eleplumtoides, with t.he socket of a worn-out molar, and 
the entire crown of the succeeding molar displayed. Of this tooth only the 

two anterior divis ions of the crown hav,c come into use, and of these the 

tips of four of the mammillary terminat ions of the second plate arc alone: 

a ll>raded; the summits of the succeeding transverse conical eminence, 

a~c terminated by five or :;ix small and n early equal conical obtuse mam­

rnillre . The length of the tooth is twelve inches, the number of transverse 

mammillated emincnct>s is ten inches. 

Sec the Gt ological Transactions, Second Series, vol. 2. Part III. 
Presented by t/1e Geological S ociety ef Londou. 

667 . Part of t he left ram us of the lower jaw of the 1llastodon clcpltanloides, 

containing two molar teeth : the grinding surface of the first is s ix inches 

in length, and presents eight transverse ridges ; of the second molar the 

ma111111illatcd summits of fi ve ridges have emerged from the sockets, hu t 
none of these have been abraded by mastication ; the direct ion of the 

fibres of the thick enamel on the posterior fractured surface of this tooth 

1s well shown. 

From tbe tertiary forniati ons of the S uh-Himalayan <listrict of India. 

Purcltased. 

tHi8. A portion of the left ramus of the lower jaw of the t11astodon elcplian­

toides, containing a considen1ble proportion of a molar tooth : the grind­

ing surface shows seven transverse ridges, the mammillary summits of 

which are worn away in the fii·st two, aud more or less abraded in the 

two following. The pulp-cavity and fang arc exposed at the anterior 

encl, and the di rection of the fib res of the thick enamel is well displayed 

at the posterior fractured surface of the tooth. 
From the tertiary formati ons of the Sub-Himalayan district, India. 

Presented by tlte R ev. E Everest, F . G.S. 

66!l. A considerable part of the right ramus of the lower jaw of a young Jl!feu,•. 

todon eleplumtoides, with two molar t1:cth: the crown of the first is 

,li,·ide<l into seven transverse ridges, the first and second of which are 

worn dowu to the common buse of dent ine, and from the others, with 

Y 2 
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the exception of the last, the mammil lary summits have been abraded. 
Of the succeeding molar 6ve of the ridges of the crown have emerged 

from their socket. 

From the tertiary formations of the Sub-Himalayan district, I ndia. 

Prese11ted b!J Tlwmas Bacon, Esq. 

6i0. A part of the left ramus of the same jaw, with the corresponding teeth; 
a part is broken off from the posterior tootb, showing the depth of the 

transverse fissures of the grinding surface. 
From the same formation and local ity. 

Presented b!J Thomas Bacon, £s9. 

671. A portion of the left ramus of the lower jaw of the il1astodon clepl1a11-
toides, with a molar tooth in situ. It is sawn through YCrt ically in the 

aii:is of the jaw, and shows the depth and thickness of the folds of enamel 
that line the intcrspaces of the ridges at the posterior part of the tooth ; 

these have been obliterated by attrition at the anterior part of the tooth, 
where the common base of dentine is exposed. A long and thick fang 

is developed frorn tbe posterior part of the tooth. 

From the tertiary fo rmations of the Sub-Himalayan district, I ndia. 

Presc11ted by the R ev. E. Everest, F. G.S. 

A portion of the crown of a molar tooth of the Mastodon elephantoides, 

on one of the fractured surfaces of which the coul'SC of the dentinal 

tubes is indicated. 

From the tcl'tial')' foti i1ations of the Suh-Himalayan distl'iCt, India. 

Presented by t/1c Rev. E . Everest, F.G.S. 

6i3. One of the transverse ridges of a large uppel' molar of the Affastodon cle­

plumtoides, b1·oken across vcl'tically, and beautifully displaying the course 

of the enamel-Ii bres on the fractu1·cd su rfacrs. 
From the tertiary formation s of th,; S ul,.Himalayan district, at Nairn. 

Presented b.'J H. Clark, Esq, Surgeon H.E.I. C. 

6i4. A portion of the lower jaw wi th the corresponding pal't of a molar tooth 
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of the Jltfastodon eleplumtoides, including four transverse plates in diflerl'n t 

srngcs of abrasion, the mammilbry su111mits being nearly entire in the 

posterior one. On one side of the fractured tooth the pl itations of th r 

descending folds of enamel are shown, the other side displays the 

general course of the dentina l tubr,s . 

From the tertiary formations of the Sub-IIimalayan district, India. 

Pn,wented by the Rev, E. Everest, J,~u.0. 

6i5. A fragment of the right ramus of the lower jaw of the 1lfa,;1odv11 

eleplumtoidcs. The posterior fractured surface exposes the pulp-c<1vity 

of the molar tooth, wla ich is beco,uc tilled with rho111hoidal crystab of 

spar or carhonatc of lime. 

From the tertiary formations of the S ub-1-limalayan district, India. 

Presented by t/,e R ev. E. Everest, F. G .,',. 

676. A plaster cast of a portion of an upper molar of the Jllastodon eleplum­

toides: the grinding surface, which is s ix inches in length, exhibits fiv<' 

ridges; the three posterior of which ar,c terminated la y six small obtust> 

rna1111nilhc in the same trans,·erse line, 

From the tertiary deposits of the left hank of the l rnwacli, Ava. 

Presented by t/,e Geological Society qf London. 

6ii. A plaster cast of an upper molar of a younger individual of the 1lt/astodr,11 

eleplumtoides; the crown of which supports six transverse ridges, and a 

posterior talon o r tube rculate ridge. 

From the te rtiary deposits of the left hank of the Irnwacli, A,,a. 

Presented by tlte Geological Society qf Loudo11. 

6iR. A segment of the tusk of the !Uas·todon eleplwntoides. 

From the tertiary depos its of the Sub-Ilirnalayan district, India. 

Presented by the R ev. J:;. Everest, F. G.S. 

6i9. The body of a lumbar vertebra of the JV/'astoclon elepha11toidcs. 

From tl1<' !<' rti ,,ry formations of the Sub-Himalayan di~trict, India. 

]>resented by tlw R ev. E. EvereJ·t, F. G.S. 
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680. The proximal end of the left femur of the Jl!/astodon elepliantoides: the 
great trochanter is broken off. 

From the tertiary deposits of the Sub-H imalayan district, India. 

Presented &y the Rev. E. Everest, F. G.S. 

68 I. T he distal end of the right femur of the Jl!/astodon eleplumtoides. 

From the tertiary deposits of the Sub-Himalayan distl'ict, I ndia. 

Preseuted by the Rev. E. E11erest, F. G.S. 

682. The distal end of the left femur of the JWastodon cleplwntoides. 

From the tertiary deposits of the Suh-Himalayan district, India. 

Presented by t/1e Rev. E. Everest, F. G.S. 

68:3. The right astragalus of the Mastodon elcplwnloides. 

From the tertiary deposits of the Suu-Himalayan district, India. 

Presented by tlic Rev. E. Everest, F. G.S. 

684. The os trapezoides of the right fore-foot of a young Proboscidian, pro­

bably the Jlt/astodon eleplwntoides. 

From the tertiary deposits of the Sub-Himalayan district, India. 
Presented by Tl,omas· Bac<m, Esq. 

(i85. The second metacarpal bone of the left fore-foot of a young Proboscidian, 

probably the illfastodon elcpliantoides: both extremities of the bone are 

in the condition of epiphyses. This specimen and No. 68,t were discovered 

in continuity with the lower jaw of the young Jlfastodon clephantoides, 
Nos. 668 and 669. Presented by '1½0111as Bacon, Esq. 

JltJaslodon laticle11s. 

686. A plaster cast of a portion of the right ramus of the upper jaw of the 

J11astoclon latidens, Clift. The grinding surface, which is nine inches 

ancl a half in length, presents nine ridges, of which the first two have 
Leen blended together by attrition, the third presents a single transverse 

cavity, the fourth is divided into two mammillre ; in the fifth the subdi­

vusions of the two principal mammillre have begun to be abrctded, the re-
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mammg eminences present three, four., or five mammill<£ ; those of the 

h indcrmost division being arrnnged in an o·,,al form. 

From the tertiary deposits of the left bank of the lrawadi, Ava. 

Presented by the Geolo6rical Society ef L ondon. 

687. A plaster cast of part of the upper molar tooth of the right s ide of the 

111astodon latiden.s. 

From the tertiary deposits of the left bank of the Irnwadi, Ava. 
Presemed by tl,e Geological Society ef L o11do11. 

688. A plaster cast of part of the right ramus of the lowc1· jaw of the 1l fas todo11 

fatido1s. The grinding surface, which is nine inches in length, presents 

six transverse eminences; the lit·st two have been blended together hy 

attrition, the third is worn to a continuous transverse depression, the 

fourth and fifth arc each divided into two equal mammillary eminences, 

the sixth terminates by four obtuse nmmmilh:e, three in the same trans­
verse line and the fourth behind. 

From the tertiary s trata on the left bank of the lrawadi, Ava. 

]>resented by t/1e Geological Society ef London. 

689. A fragment of a larg<'r molar tooth of the Jllfastodon la.tidens, presenting 

two unworn rid~cs, one divided into fou!', the other into three obtuse 
~ 

mammillre. 
From the tertiary strata near the left hank of the lrawadi, Ava. 

Presented by t!te Geological S ociety ef London . 

.lfastodon a11gustide11s. 

6H0. A fragm ent induding the middle part of thP. left ramus of the lower jaw 

of the 1llastodon angustidcns, Cuv. (Jlfast. Sivalensis, Cantley). It 
exhibits tlw crown of an entire g 1·inder, apparently the penultimate one, 

and a s rual! portion of the succeeding grinder , the penultimate grinder 

supports five transverse ridges, the first four being divided into two 

principal mammill::e directed obliquely and alternately, with their internal 

angles wedg<:'d into the opposite in tcrspaccs; the first transverse ridge 

Jias been preceded by a narrow talon; the postcrio1· and smallest J·idge ir 
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divided into two small and transversely s ituated mr.mmillre. The depth of 

tbe jaw anterior to this molar is not materially increased to form the 

symphysis, and the upper margin extends forwards in front of the molar 

in the same horizontal line with the plane of the socket, instead of sinking 

down to join the symµhysis, in which respect the pr<'scnt species of 
jJ!fastodon resembles the jJ1ast. giganteus, and differs from the ill/as/. 

elep/1antoides and from the Elephant. 

From the tertia ry formati ons of the S ub-Hirnalayan di~:riet, India. 

Purchased. 

691. A plaster cast of a portion of the crown of the left lower molar of the 
Jli/astodon a11gustide11s, Cuv. It corresponds precisely in s ize, form and 

ahernate disposition of the mammilla,·y processes, with the preceding 

specimen, and presents the smallest posterior ridge and the three pairs in 

advance; the anterior pair and part of the inner side of the tooth having 

been broken off. 
From the older pliocene tPrtiary fluvio-rnarine Crag of Norfolk. 

P1·esented by J?.obert Pitch, Esq., F. G.S. 

(192. A plaster cast of the crown of a left lower molar of the ill/astodon 

angustidens, Cuv. T he posterior talon is relatively smaller than in No. 

60 1, bt1t the larg<'r pairs of marnmilllary processes present the same 

al tern ate arrangement as in the preceding specimens. 
From.the miocene tertiary formation s of Baltimore. 

Presented by Dr. Riclwrd Hm·lau. 

693. A plaster cast of a po1tion of the right uppc1· jaw of a very young 
JY.lastodon a113uslidens, C uv. (111/ast. lo11girostris, Kauµ ), showing the two 

deciduous molars which arc shed and replaced vertically ; and the second 
permanent molar, or that which succeeds the first of the series tha t 

comes into place vertically: both these are subsequently shed by hori­

zo-ntal displacement, like the molars oft.he Elephant. 

From the mioccnc tertiary formations at Epplesheim in Rhine H cssia. 
P1·esented by Dr. I(aup. 

694. A plas ter cast of the palatal and alveolar portions of the maxillary bone 
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of the 1llfastodon angustideM (llfast. tongirostris, Kaup), with tbe ante­

penultimate molar of the right side, an<l the penul timate molar of both 

s ides of the j aw. All the mastoid tuhcrclcs of the crown arc worn away 

to the common base of the dentine in the antcpcnultimatc molar; and 

the summits of most of the tubercles in the penultimate molars have 

suffered abras ion. The crown of both these teeth supports four pairs of 

tnherclcs, and an anterior and poste rior tuberculatc talon. 

From the mioccne tertiary formations at Epplesheim in Rh ine 1-Icssia. 

Pre~·ented by Dr. J(aup. 
u9,:; . A plaster t·ast of a considerable proportion of the superior maxillary bone 

of the Jl'lastodon angustidens (Mast. longirostris, Kaup). I t exhibits the 

wl1olc of the palate, and the molar s<· ri cs as it is rC'duced by age. This 

se ries consists in the present example off two teeth on l.'ach side, viz. the 

penult imate molar and last molar. The penultimate, which is the fou rth 

of the pe r111anent series, supports four pairs of rnastoid tuue1·cks all of 
which have had their enamelled summits removed by mastication, and the 

two anterior pairs arc worn down to th ei r common dentinal base. The 

last molar has five pairs of tubercles, and a large posterior talon wh ich is 

subdivided into three or fou r small tubercles. T he summits of the 

anterior tubercles only have heen worn by mastication. This tooth is 

snpported by two principal roots, the anterior of which is the smallest, 

and supports the Lwo anterior pairs of cusps ; the posterior root, which 

sustains the rest of the crown, becomes subdivided in the progress of 

age. 

From the miocene tertiary forn ,atious at Epplesheim in Rhine Hessia. 

T'rescnted by Dr. J(aup. 
696. A plaster cast of the crown of an incompletely formed molar of the 

llfastodon angustidens, Cuvier (illast. lo11girostris, Kaup). It presents 

four transverse eminences, each divided into two principal and near! r equal 

man11nill::c; the fourth or smaller eminence has a posterior talon, and 

there is a smaller obtuse eminence in each of the three intervals of the 

large ridges. 

From the miocene te rtiary formations at Epplesheim in Rhine Ilcssia. 

Presented by Dr. Kaup . 
z 
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697. A cast of a molar tooth , the third (second of the permanent series) of the 

lower jaw of the !11astodmt av6·ustidens, Cuv. Its crown supports three 

pairs of mastoid tubercles, an anterior basal ridge and a posterior bitu­

bcrculate talon ; a small tubercle is developed at the middle of each of 

the valleys between the larger pairs of tubercles. The original of this 

cast was transmitted from Saxony by Professor Hugo of Gottingen to 
B ernard de J ussien. Cuvicr has figured it in the ' Osscmens Fossilcs; 

1821, tom. i. pl. I I. fig. 11, and has noticed it at p. 267, as being appa­

rently too small to be referred to any of the species of l\llastodon which 
ht! had described. He points out its resemblance to the molars of the 

]l,Jastodon giganteus, which is figured in ' Pl. III. fig. 4, Grande Masto­

donte': these arc, howen:r, the fourth and the fifth molar, or the thi rd 

and fourth of the permanent series, and the tooth of the iWastodon 1gi­

ganteus, which corresponds in size with the present specimt'n, is the 

last of the three molars in .sittt in the j aw of the younger animal with 

tusks, No. 705, the first and second of these molars forming the deci­

duous series and being rt' piaced vertically by a single molar, which is the 

first of the permanent series. ]~resented by Baron Cuvier. 

698. A cast of the fourth molar tooth (the tbircl of the permanent series) of 

the lower jaw of the Jlfastodon an311~tidens, Cuv. The original was dis­
covered in the tertiary strata of S imorre. Reaumnr has figured a frag­

ment of a fossil molar of the same l\llastodon in illustration of his 

memoir on the Turcp1oisc mines at Simorre in the ' 1\1emoires de I' Acad. 

des Sciences, 1715.' Daubcnton notices the fossil i\tlastodont molars 

from the same locality as "dents petrifies ayant des rapports avec cclles 

de l'Hippopotamc." Cuvier, who first determined the true nature and 
relat ions of these fossil teeth of the l\•1astodon, comuu'nces his description 

of them with the original of the present cast, foe. cit., p. 255. pl. I. fi g. 4. 

The crown supported three pairs of 111astoid tubercle:; (not six pairs, as 
Cuvier describes, evidently by an error of press) : those of the first pair 

have been worn down by mastication to their common dentinal base, which 

presents the form of a l')Uadrilobatc disc : a line of enamel sti ll divides 

the contiguous bases of the second pair of tubercles: a li ttle of the 
enamel has been worn from the summits of the posterio1· pair; these are 
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succeeded by a bituberculate talon. The crown is supported by two 

fangs, the postcrio1· one he ing the large·st and supporting the two post<~­

ri,or pairs of tubercles and the talon. Presented by Baron Cuvier. 

699. The crown of the antcpcnultimate grinder of the upper j:1w of a 1lf«~·todo11 

a11gustidt"l1S. 

From the miocene tertiary formations of the South of France. 

Pnrc/wsed. 

700. A portion of the molar tooth of the JVfastodon a11gustide11s: it has been 

much worn, and the un iting base of the two anterior ridges is exposed 

b.- their abrasion. 

Locality unrrcordcd. H1mleriau. 

701. A fragment of a rnolar tooth of the i llastudon angustidem·. 

Locality unrecorded. 1-lunterian. 

A fragment of a molar tooth of the 1l'lastodon angustidens. 

Locality unrecorded. f/imterian . 

703. The posterior part of a molar tooth of tF1c jlfastodon <m1,rustide11s. 

Locality unrecorded. Eluuterian . 

704. The cast of a portion of the tusk of the lower jaw of the 11'/astodon a11-

!J'UStide11s ( 1l1astodon longirostris, Kaup). 

From the miocene tertiary formations at Epplesheim. 

Presented by tl,e Earl of Enniskillen. 

Jl1astodon Andi1m1. 

iOfi. A fragment of an upper molar tooth of the .'11astodon Andium, Hum­

boldt. The molars of these species are characterized by the strong and 

i1Tegular pl ications of the extremely thick enamel. 

From the recent tertiary deposits of South America. 

Presented b.1J l1/1arles Darwin, Esq., P.R.S. 

706. A portion of a molar tooth of the iliastodon /Indium, Humboldt: it 

supports two transverse ridges, each divided into two principal mam­
millre, which are again 8Ubdivicled into smaller mammill re: these when 

z 2 
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worn down, as in the foregoing specimen, occasion the complex disposi­

tion of the thick enamel which is displayed in that specimen. 
From the recent tertiary formations at Tarija, Upper Peru. 

P urchased. 

707. A fragment of the right ramus of the upper jaw with the base of a molar 
tooth of the Jl1astodon /indium, Humboldt. 

From the recent tertiary formations ,tt Ta1·ija, Upper Peru. 

Purchased. 

708. The prnximal half of the right femur ,of the Nfastodon Andium, Hum­
boldt. I t dilfers from that of the A1astodon giganteus in the greater 

relative development of the trnchanter· rnajor, which rises higher and 

projects further outwards : this occasioJ1s a more concave outline of the 

external border of the upper half of the femur in the J}lastodon Andiu111: 
the anterior surface of the bone likewise slopes more towards that border, 

and the posterior surface of the upper part of the femur is flatter in the 
Mastodon Andium than in the A1ast. giganteus. 

From the recent tertiary deposits at Tarija, Upper Peru. 

P11rclwsed. 
709. The distal end of the left femur of the 1Wastodon Andium (?). It differs 

from the corresponding part of the Jl1ast. giganteus in the more angular 

depression for the patella, in the greatet" length of the rotular surface in 

proportion to its breadth, and in the well-marked ridge by which that 

surface overhangs, or is divided from, the inter-coudyloid depression ; 

this depression, also, is relatively wider than in the !Wast. giganteu.s·. 
From the tertiary deposits in the province of Buenos Ay1·cs. 

P i-e.s·ented by Chades Darwin, .Esq., F.R.S. 

7 I 0. The distal half of the right tibia, broken lengthwise, of the .lfastot/011 

Andium, Humboldt. 
From the recent te1·tiary deposits at 1l'arija, Upper Peru. 

Purclwsed. 

Jllfastodon gigante11s. 

G1·owtl, and Succe~·sion of the Teeth. 

i 11. A portion of the upper jaw of a young il1astodon giganteus, Cuv., with 



173 

the third and fo urth molars of the left s ide in sit·u: the crowns of cacl , 

of these teeth a rc divided into th ree trnnsvt'rse ridges: the bony palate 

is flatter than in the Jl1astodon elcplwntoides or the l\llam111oth. 

F rom the tertiary beds of the Ohio. llanterian. 

i 12. A cast of the lower jaw, wanting the ascending rami, of a young Jlfastodou 

gi,ga11teus: it demonstrntes the sockets of th<i two incis ive tusks which 

clrnracte1·ize the immature state of the gigantic individuals of the preseut 

extinct g\:nus : one of the tusks is retai necl in situ. The three anterior 

molars a11cl part of the socket of the founh molar a re exhibited on the left 

s ide; on the right side the second, th ird, and fou rth molars are preserved 

in sita, to~ethcr wi th the rl'mains of the socket of the first molar, which ,. 

has been shed. So,ne of the chang<'s in the dentition of the lVIastodon, 

as the teeth arc successively drvelopcd fron, before backwards, arc well 

illnstratcd in this specim,m, and the analogy of the process to the more 

remarkable changes in the dentition of the l'Xisting Prohoscidian Puchy• 
dt'nns may be clearly traced. T he fir:st molar, for example, is very 

small and simple, as compared with the succccding teeth; its crown 

supports only two transverse eminences with a small internal and poste­

rior talon ; viewed detached it might he mistaken for a tooth of the 

Tapir: the second molar has nearly double the s i:tc, hut differs in the 

fonn of the crown, chiefly through the greater proportional development 

of the posterior talon: the th ird molar, bes ides being quadruple the di­

mP. ns ions of the first, supports th ree transverse eminences, and a narrow 

ridge at both the anl<•rio r and posterio r parts of the base : each of the 

transverse ridges is slightly divided hy a 111cdian cleft into two 111a111111illary 

eminences : the summits of both those of the anterio r ridge and of tbc 
' 

011tt'r one in the middle ridge l,a,·e been abraded. The fomth n,olar 
~ 

presents au incrca~e of size, but not qnite to the same d<'grcc, as com­

pared wi th the third molar: its crown has the same shape and structur<· 

as in th<' third molar; only the first transverse eminence has emerged 

from th<' bony socket, which is situated on the inner s ide of the base of 

the coronoid process, a part of which is preserved Oil the right ra,nus. 

The original of this specimen is pr-cser\'ed in Pecl's !1Ius~u111, :'\<·w 

York, and was first described by Dr. Goduian as a type of a new gcnns 
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of P roboscidians to which he gave the name of Tetracaulodon, in the 

third volume of the New Series of the 'Trnnsactions of the American 
Pl1ilosophical Society': it has likewise been described and fi gured by 

Dr. Isaac Hays in the fourth volu111e e>f the same work, plate 26, fig. J 

and 2. 

From the tertiary deposits about twelve miles from Newburg, in 
Orange County, New York . 

Presented by tlte Geological Society '?f' London. 

7 I ;{ . The symphysis of the lower jaw of a young lWastodon giga11leus, showing 
the remains of the alveoli of the two deciduous incisors. 

From the tertiary deposits of the Ohio, North America. 

Purchased. 

714. A portion of the right ramus of the lower jaw of the Mastodon gig·mueus, 

containing the penultimate and antcpenulti111ate molars of the socket of 

the last large molar. The crown of the antepcnultimate molar supports 
three transverse ridges, and has an ante rior and posterior narrow trans­

verse minutely tuberculate talon ; each of the ridges is divided into two 

mammilloicl processes, the innermost of which arc the longest ; the 

crown is supported by two fangs, the anterior one broad but compressed 

from behind forwards, and with the extremi ty bitid and bent backwards ; 

the posterior and thicker fang is deeply grooved on each side. The penul­
timate molar has almost the same gent!ral form and structure as the pre­

ceding, but is of larger size; there is a small tubercle at the outer encl 

of the bottom of the cavity between each of the transverse ridges: the 

concavity of the ascending ramus of the jaw displays the upper and lower 
dnvisions of the great dental canal, besides the intervening socket of the 

last molar. 

F rom the tertiary deposits of Ohio. Purchased. 

715. A portion of the left rnmus of the lowei· jaw of the Jllastodon {!iganteus, 
inclncling the syrn physis and the penultimate and last molar teeth in situ, : 

iit the last molar the large posterior talon is de\'elopecl into a 6fth ridge, 
di.videcl into two mammillary processes aucl having a small quadritubercu­

late talon behind it: part of the thret! principal fangs ai·e exposed, the 
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extremity of the large posterior one is curved forwards, in one of its divi­

s ions, from which the cement has been dcrachcd : the equid istant parallel 

tro,nsv,· rsc ridges are remarkahly well delined. 

Fro111 the tertiary deposits of Missouri . Purchased. 
7 )6. Tl1e right ramus of the lower jaw of the JJ!lastodon giganteus, showing 

the socket of the antepcnultimate molar and the penultimate and last 

molars in siht : the former presents three principal transverse ridges, 

each divided into two rna1nmillary processes, and an anterior and pos­

terior talon ; the last 111olar presents live transverse ridges with an 

an tcrior talon and posterior tubercle; three of the ridges have emerged 

fro 111 the socket : the dental canal coin mences by a depression on the 

inner side of the neck of the condi•ie, a11d becomes wider and deeper as 

it descends obl ic1ucly forwards to its bifurcation in the substance of the 

jaw, six inches behind the posterior alveol us : its principal anterior outlet 

is ()n the outside of the jaw about two inches below the anterior alveolus; 
a s111aller continuation of the canal may be observed in the fractured 

surface of the symphysis, indicating the position of the socket of the 

lower incisor, which is lost in the female ~1Iastodon, as she advances to 

maturity. 

The lower jaw of the ilfastodon giganteus differs from that of the Jl1ast. 
eleplumtoides and of the E lephant in the smaller antero-posterior extent 
of the ascending ramus and the greater height of the condyle, in the 
more marked angle between the horizontal and ascending raurns, in the 

st1:aightcr contour and much greater de1>th of the posterior margin lead­
ing from the condyle to the angle, in the 111ore compressed forrn , the 

greater length and the less convex s ides of the horizontal ramus, in its 

less degree of breadth inferiorly, in the g reater vertical extent of the sym­

ph ysis, and in the angle formed between it and the upper margin of the 

jaw anterior to the molar teeth, which 111argm docs not descend to join 

the symphysis. 
From the tertiary deposits of Ohio. Purclwsed. 

7 Ji- A portion of the right ramus of the lower jaw of the il1astodongiga11t1rus, 
showing the sockets of the penultimate and last molar tooth. 

F rom the tertiary deposits of Ohio. Purclwsed. 
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718. The left ramus of the lower jaw of tbe Mastodon giganteus, with 

part of the sy1npbysis, the socket of the penultimate molar, and the 
last molar in situ. The crown of t!tis tooth supports four transverse 

ridges, and a posterior talon divided into four sm~ll tubercles in the same 

transverse line. 

The great dental canal presents threl" distinct outlets, one bdow the 

socket of the penultimate grinder, the second of equal size near the 
sy111physis, and a third smaller one b<,low and in advance of the preceding: 

there is no trace of the socket of an incisor. This specimen exhibits a 

variety of the last molar in its climi11ishccl size, as well as in the smaller 

number of eminences on the grinding s·u,-face. 

From the tertiary deposits of Ohio. Purcliased. 

719. The left ramus of the lower jaw of JJ/lastodon giganteus, with the last 
molar in situ and the socket of the pen ultimate one. The crown of the 

last wolar supports five tuhcrcnla te ridges and a small posterior tuberculate 

talon: this molar resembles in s tructure the last of No. 715; but is of 

smaller size, indicating a ,·ariety in this respect, in the 1llfastodongiga11teu.f: 

there arc two antc1·ior outlets of the great dental canal, one beneath the 

socket of the penultimate molar, the otl1cr of smalkr size near the sym­

pl1ysis, which exhibits no trace of the a"lveolus of the incisive tusk. 

Fro111 the tllrtiary deposits of Ohio. Punliased. 

720. A portion of the right ram us of the lower jaw of the 111astodon giganteus, 

including the socket of the penultimate molar and the last molar in situ: 

tE1e crown of this tooth supports four normal bimammillary transverse 

ridges ; a largP. posterior bituberculate t:alon, which 111ight be regarded as 

a fifth ridge; and a smaller talon behincl this: there is a small tubercle at 
~ 

tlie outer angle of the iuterspace of each of the transverse ridges, and 
tl1e third tubercle of the large posterior talon 1·epresents one of the same 

series in the interspace between that talon and the fourth normal ridge 

of the crown. T he summits of the outer mammillary processes arc 

worn clown lower than those of the inner ones: portions of three of tht 

fangs of this molar are exposed. T he absence of an alveolus for the in­

cisor at the syrnphysial end of th is ram us, indicates it to have belonged to a 
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female Mastodon. The direction of the ridge circurnscribing the insrrtiou 

of the temporal 111usclc, shows this to have extended deeper upon the outer 

part of the ascending ram us than in the younger specimen, No. 715. 
From the tertiary deposits of Ohio. Purc!tased. 

72 1. A portion of the right ram us of the lower jaw of the 111astodon gigauteus ; 

with the last molar tooth much worn : it h;,s supported five transversf' 

ridges, the last of which alone retains its marnmillary divisions: behind 

these there is a small tuhcrcnlate talon. The common dentinal base of 

the first and second ridges is exposed by attrition and worn into a 

smooth and polished cavity. One of the outlets of the dental canal is 

situated, as usual, below the alveolar border, in advance of the last molar: 

the large size of the remainder of the canal, which is continued to the 
fractured encl of the symphysis, and its proximity to the inner margin of 

that part, indicates very strongly the existence of the incisive tnsk 0 11 

this s ide of the jaw, and that this fragment belonged, therefore, to a 111ale 

Mastodon. 

From the tertiary deposits of Ohio. /-Junlerian. 

722. The last upper molar of the Mastodon gi,g·anteus: its crown, which re­

sembles that of the preceding specimen, is supported by two large anterior 

diverging fangs and a posterior mass divided by deep longitudinal de­

pressions into six lobes or divisions. 

From the tertiary deposits of Ohio. 11,m teriau. 

i23. The last upper molar of tbe ll1astodon 1g iganteu,,·. The crown supports 

four transverse ridges and a posterior tal on : each of the ridges is divided 

into two nearly equal ma111mill::e, and i.lrere is a small tubercle at the 

umter part of each of the three intcrspaccs: the base of the tooth is suh­
di,•ided into seven fangs. 

From the tertiary deposits of Ohio. 

i:?4. The last upper molar of the il1astoclon giganteus; its crown supports five 

transverse ridges, an anterior basal prominence and a posterior talon : it 

is supported by a mass, more or less completely subdivided into seven 
fangs. 

From the tertiary deposits of Ohio. Ifunterian. 

2 A 
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725. Tbe last upper molar of the ll1astod01i giganteus, in which the three an­
terior bimammillary ridges of the crown ha,•e been abraded by mastication, 

and the whole of the inner surface of tl1c tooth worn away and polished 

by some accidental circumstance connected with the stratum in which 

the tooth was imbedcled. 

From the tertiary <l<'posits of Ohio. Parcliased. 

7:26. The last molar of the right side of the lower jaw of the JV/astodon gigan­

teus: the crown supports four transverse ridges with an anterior narrow 

talon and a posterior broader ancl tritt1berculate talon : the crown is sup­

po1·ted by three fang~ ; the anterior one is of great breadth, compressed 

from before backwards, and slightly cmTed backwards ; the second is the 
smallest ; the third is a large conical mass partially subdivided by the 

Ycrtical grooves into buttress-like processes, corresponding with the 

three pos~uior ridges on the inner side of the crown. A portion of the 

anterio r fang has been removed and the surface polished to show the 
1:ompact dentine. 

From the tertiary deposits of Ohio. Pi,rcliased. 

'7'27. A similar but larger lower molar of the .A1astodon giganteus: the crown 

supports live transYerse ri<lges and a small posterior trituberculate talon: 
the ridges decrease in breadth and height as they approach the back part 

of the molar: thl:'y are each divided, as usual, into two mammilloid pro­

cesses, front which the name of the genus is derived ; the bottom of the 

irnt<•rspaces of the ridges is occupied by a dense substance of the same 

dark chocolate colour as the C('mcnt which invests tlrn fangs: the anterior 

fang and a great part of the anterior ridge of the crown which it supports, 

have been hroken off. 

From the tertiary deposits of Ohio. Purcliased. 

728. The last molar of the right s ide of the lower jaw of the 1Wastodon gigrrn­

leus. It has been longitu<linally and vertically bisected. The crown sup­

ports four transverse ridg<·s and a large posterior talon <'onsisting of one 
large udder-shaped process and four smaller mammillre. The cut surface 

of the tooth shows the thickness of the enamel and the direction of its 
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fibres : the polished dent ine shows principally the lines which repr<'scut 

the margins of the hypothe tical lamell::c which seem to be superimposed 

and to follow the conto ur of the grinding surface. The outer surface of 

the fangs has hcen water-worn or abraded by some 111ovc 111 c11ts of the 

st ratum in which the foss il tooth was depos ited. 

From the tertiary deposits of Ohio. Purclwscd. 

i :2 9. The last molar o f the ldt s ide of the lowe r j aw o f the !l1astudongig anteus 

The crown supports four transverse ridg.-s and a posterior talon divid(•d 

into iive small transve rsrly disposed 1rnuumillre : the crown is supported 

by an ante rio r broad compressed fang, two smaller fangs on the sa11 1te 

trans,·ersc linr , and a thick conical fon g supporting th l' posterior half o f 

the tooth ; the end of one o f the s111allt'r fan gs is broke 11 off, and the 
~ 

fractured surface exhibits the eng ine-t urned pattern produced by the 

decussation of opposite cnrved lines, a character which is so conspicuous 

in the ivory of the tusks of the proboscnclian Pachyderms. The laye r of 

cement which invests the fangs is of g reat thickness at the angles of tiwi r 

bifurcation. 

From the tertiary deposits o f Ohio . Purclwsed. 

i:rn . The last lower molar of the left s ide of the .'llasto clon gigrmteus : its 

crown supports fo ur transverse ridges and a posterior talo n, which from 

its s ize and divis ion into two transverse ma111111illo id processes, n •s(•111blcs 

a fifth transvc r·se 1·idgt', lw hind it th('r(' is a 111ore minute t :1lon cli vidct! 

in to three small tuherdes ; a part of tbe thick coronal cc incn t re1nai11~ 

at the bottom of the outer side of the intc rspacc b(' twccn d ie third aud 

founh ridges. A long itudinal ,•ertical section has bct·n remo r1·d f'ro ni 

th e lirs t transYersi\ ridge and its suppo rting fan g, and the cna1nd has 

been 1T111ovcd from the remaining part of this ridg<', as also fro m the iuncr 

tuhcrclc of the th ird ridge. A part of the cemen t has bet·n detached 

froin the d('ntinc of the first, second and posterio r· fangs, showing the 

parallel transverse indentations on the surfact' of the denti,w . 

From the tr rti ary ckposi ts of Ohio, P1trcfw sed. 

73 I . The pos terio r half of the last molar of tlic right s ide of the lower jaw o f 

th e .llr1stodon f!if!anlcus : it includ<:s the h inde r trnns,,cr·sc rid.,es a larue ..., ..., t, ' :::, 

2 A 2 
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tr itubcrc11late talon and a cluster of very small mammillre behind it. 

The coronal cement 61\s up the bottom of the cavity between the last 

transverse plat~ and the talon; the parallel transverse ridges and indenta­

tions of the base of the tooth are very strongly marked on the massive 

posterior fang, especially at the parts where the cementa\ coat bas been 

removed; the summit of most of the transverse eminences is impressed 

with a line groove; the apex of this fung is divided into three points, 
the largest of which is curved. 

From the tertiary deposits of Ohio. Pu1·cl1ased. 

732. A portion of an inferior molar of the Atfastodon giganteus; including the 

two posterior transverse ridges, and a narrow talon : each of the ridges 

is divided into two mammillre, each of which is again subdivided into 

two smaller ones. The ridges are united by a lower oblique ridge. 
From the tertiary deposits of Ohio. Afus. Parkinson. 

Stages of Growth of tlie ll!Iolar Teeth. 

733. A molar of a young 1lfastodon triganteus, the fourth of the left side, 

upper jaw, advanced in its formation to near the completion of the 

crown; the base, in which the indentations indicative of the three fangs 
have just begun to appear, is a thin shell of dentine bounding a large and 

widely open pulp-cavity. 

From the tertiary deposits of Ohio. PurchaJ·ed. 

7~4. The corresponding rnolar of the right side of apparently the same jaw; 
with one extre111ity vertically split off. 

From the tertinry deposits of the Ohi.o. Pui·chased. 

7;{5. The extremity of the preceding tooth, showing the thickness of the 

enamel and the direction of the ena111el fil,res and dentinal tubes. 
Purclwsed. 

736. The crown of an incomplP.tely formed molar of the Mastodon giganteus: 

the base is excavated by a large and single cavity, which contained the 
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pulp; it is bound(~d by the sharp edge of the shell of dentine that existed 

at this period of formation, before the development of the fangs. 

From the tertiary deposits of Ohio. Purdwscd. 

737. The crown of the last molar tooth of the M astodon g ig anteus, extracted 

fro m its alveolus before the commencement of the development of the 

fangs : it supports fou r bipartite transverse ridges and a posterior talon 

supporting three large and three small tubercles. A portion of the first 
ridge is broken away, but the summit of the remainder is entire, and 

shows that it had not come into use. 

From the tertiary formations of Missouri. 

P1·esented by S. P. P ratt, Esq., F.R.S. 

738. A molar of the Jl{astodon giganteus further advanced in its development, 

the divisions of the fangs beginning to be formed: the base of the tooth 

is still excavated by a single deep cavity for the lodgment of the pulp. 

From the tertiary deposits of Ohio. Purchased. 

739. T he antcpenultirnate molar, left side, lowc:r jaw of the Jl1astodongiganteus, 

the crown of which is divided into !hree transverse ridges, and an anterior 

and posterior narrow transverse talon ; the enamel is abraded from the 
summits of the mammilloid divisions of the an terior ridge; the enamel 

has been detached from a great part of the inner side of the crown 

showing the direction of its fibres : the strong hack ward curvature of the 

extremity of the anterior fan g gives it au unciform figure. 

F rom the te rtiary deposits of Ohio. H 1mtei-ian. 

i 40. A much-worn molar of the 1l1astodrm giganteus, consisting almost en­
tirely of fangs, nearly the whole of the ena111elled crown being worn 

away and excavated into a single cavity with a unifo rm polished snrfate 

of dentine. 

From the tertiary deposits of Ohio. P urcliased. 

i 41. A s.irnilar but still more abraded molar of the !1'lastodon giganteus, in 
which some of the osseous deposition, ' osseo-dentine ', of the central 

cavity of the fan gs, forms part of the smooth and polished grinding 



182 

~urfacc of the crown : some parts of the margin of the dentine pre­

sent the curvilinPar dPcussating Jines which characterize the ivory of the 

tusk. 

From the tertiary dt'pos its of Ohio. Parcltased. 

Tusks. 

7 42. The basal conical lam dire of the tusk of a proboscidian Pachydr.rm, pro­

bably the 111astodon giganteus: the largest circumference of this fragm ent 

i:s sixteen inches, and its contour is slightly elliptical. 

Fro.n the tertiary formations of Kentucky, North America. 

1~11rclwsed. 

7 43. The basal part of the tusk of a young o r female /JIIastodon giganteus. 

From the tt'rtiary formations of Kentucky. Pm·cltased, 

744. The central conical lamellm of the middle part of the same tusk : the 

fractured surfac,: a t the base of the cone demonstrates very strongly the 

decussating engine- turned character of true ivory. 

Fro1n the tertiary formations of J(entucky. P1irclwsed. 

745. The tusk of a young or female JJiiastodon giganteus : it 1s three feet six 

inches in length and one foot in basal circumference. 

The tusks of the l\ilastodon diffe r from those of the l\1Ia1111noth in 

t he smaller amount of thei r curvature, which is also much more nearly 

on the same plane: the direction of the tusks is forwards, upwards and a 

little outwards. 

From the tertiary deposits of i\1issouri. Purchased. 

7 46. A portion of th<: tusk of the J11astodon gigrmtcus : the cxt1·crnity has been 

unequally worn and polished; the thin exterior coat of ce111ent remains 

at the opposite side of the ext remity : the decussating curvilinear im­

pressions arc very strongly marked at the l,roken emls of the fragment. 

From the tertiary fonnations of Ohio. Pun:ltt1sed. 

147. A portion of the tusk of a proboscidian Pachyderm, probal,ly the 

i Jl/astodon giganteus: one-half has bc,en worn away lengthwise, il'aving 

an imperfectly polished surface; the outer coating of the tusk ha;, bc,·n 
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similarly abraded from the opposite side ; all the edges have been 

rounded off. 
From the tertiary formations of Ohio. P u1'Clwscd. 

748. A fragment of the tusk of a proboscidian Pachyderm, probably the Jltlas­
todon giganteus, one side of which has been similarly ahrad<,d and 

polished. 

From the tertiary formations of Ohiv. Purclwsed. 

74 9. A portion of the base of the tusk of a proboscidian Pachyderm, pro­

bably the 1Vlastodon gigantcus, one -half of which has b('cn worn away 

lengthwise, and the pulp-cavity laid open ; the successive conical layers 

irnto which the ivory is resolved by decomposition are well shown in this 

fragment. 

The 1narks of abrasion in this and the two preceding specimens are 

most probably clue to inorganic forces operating after death. 
From the tertiary formations of Ohio. Purcl,ased. 

Bones of the Tnmk and E xtremities. 

750. The atlas of a Jllfastodon giganteus; it differs from that of the Elephan t 

and 1\IIammoth principally by the obtuse conical production of the 
under part of the body of the vertebra. 

From the tertiary formations of Ohio . Purchased. 

751. The at las of the Jlfastodon giganteus: both transverse; processes arc 

broken off: the info'rior protuberance is 111ore obtuse than in the fore­

going specimen, but retains sufficient of the distinctive character of the 

bone as compared with that in the genus Elepl,as. 

From the tert iary formations of Ohio. Pui·cl,ased. 

752. The vertebra dcntata of the fl/lastodon giganteus. 

From the te rtiary formations of Ohio. Purchased. 

7 .;;-1. A fourth cervical vertebra of the ilftistoc/on giganteus. 

From the tertiary formation s of Ohio. Purchased. 
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754. A dorsal vertebra of the ll1astodon giganleus, with the spmous process 
broken off. 

Locality unrecorded. Hunlerian. 

755, The neural arch, and spine, with the summit broken oft~ of an anterior 
dorsal vertebra of the Jl1astodon gi3·anteus: the spine measures in its 
present mutilated state twenty-one inches in length. 

From the tertiary deposits of Ohio. Pw·cliased. 

756. The base of the spine of an anterior dorsal vertebra of the Jl1astodon 
giganteus. 

From the tertiary deposits of Ohio. P1trcliased. 

i57. A considerable proportion of the os sac1·um of the Mastodon giganteus. 
From the tertiary deposits of Ohio. P m·cliascd. 

758, A portion of tbe anterior extremity of the os sacrum of the ll1c1stod<m 
gigantcus. 

From the tertiary deposits of Ohio. Pm·cliased. 

759. A portion of one of the anterior ribs of a large proboscidian Pachyderm, 
probably the JV/astndon giganteus. 

From the tertiary deposits of Ohio. P ui·clwsed. 

760. A. fragment of an anterior rib of, probably, the Jl1astodon giganteus. 
From the tertiary deposits of Ohio. Purcliased. 

761. A portion of one of the anterior ribs of, probably, the Jltiastodon 
giganteus. 

From the tertiary deposits of Ohio. Pw·clwsed. 

762. The vertebral extremity of the rib of, p1·obably, the Jl1astodon giganteus: 
tl1e head of the bone presents two articular surfaces, and there is a th ird 

surface upon the tubel'cle. 
From the terLiary depO$its of Ohio. P11rdwsed. 

763. A portion of a rib of a large pl'oboscidian Pachyderm, probably the i11as­
todon giganleus. 

From the tertiary deposits of the Oh io. Purchased. 
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764. A portion of a rib of, probably, the Mastodongiganteus. 

From the tertiary deposits of Ohio. Purchased. 

765. The proximal portion of one of the left posterior vertebral ribs of, pro­

bably, the Mastodon giganteus. 

From the tertiary deposits of Ohio. Purchased. 

766. A portion of a right posterior rib of, probably, the ilfastodon gil]·anteus. 

From the tertiary deposits, Ohio. Pu1·c:liased. 

767. The manubrium sterni of the 111astodon giganteus. 

From the tertiary formations of the Ohio, North America. 

Purdwsed. 

768. A portion of the head of the left humerus of the ll1astodon giganteus. 

From the tertiary formations of Ohio . Pui·chased. 

769. The shaft and distal extremity of the left humerus of the 111astodon 

giganteus : it is th icker in proportion to its length than in the Elephant 

or !Vlammoth, the dcltoidean ridge is continued lower down, and the 

fossa above the fore-part of the articular surface is deeper. 

From the tertiary formations of Ohio. Purchased. 

770. The distal end of the left humerus of a il1astodon giganteus. 

From the tertiary deposits of Ohio. Purchased. 

77 I. Th'ie right ulna of the ilfastodon giganteus. It presents the same short 

and massive proportions as the humerus, and shows that the Mastodon 
stood lower in proportion to its size than the Elephant or l\llammoth. 

From the tertiary deposits of Ohio. P urclwsed. 

772. The left os cuneiforme of the il1astodon giganteus. 

From the tertiary formations of Ohio. P urchased. 

773. The metacarpal bone of the second toe of the right fore-foot of the 
ltlastodon giganteus. 

From the tertiary formations of Ohio. 

2 B 

Purchased. 



186 

774. The metacarpal bone of the third or middle toe of the right fore-foot of 

the 1Wastod<Y1t giganteus. 
From the tertiary formations of Ohio. Pw·chased. 

775. The metacarpal bone of the fifth or ontermost toe of the lcfL fore-foot 

olf the 111/astodon gigameus ; it has for med part of the skeleton of a 
much larger individual than the foregoing specimens, but, like them, is 

cl1iefly remarkable for its great thickness in proportion to its length, as 

compared with the Elephant: the proportions of the fore-foot being 
broader and more mass ive in the Mastodon. 

From the tertiary formations of Ohio. Pni·chased. 

776. A considerable proportion of the right os innominatum of a large Pro­
boscidian Pachyderm, probably the Jlt/astodon giganteus. The acetabuhnn 

differs from that of the Elephant in the comparative narrowness of the 

notch leading to the Haversian depression, which is indicatrd hy an 

al most ohsolete groove; the branch of the pubis is also relatively thicker. 

From the tertiary formations of Ohio. Purcliased. 

777. A considerable proportion of the right os innominatum of a smaller or 

younger Proboscidian Pachyderm ; in which the entry to the Haversian 

depression is as wide as, and the depression itself somewhat deeper and 

wider than, in the Elephant; the pubis is relatively stronger. 
From the tertiary deposits of the Ohio, North America. 

Purcltased. 

778. Tbc left os innominatnm of apparently the same individual Proboscidian, 

showing the same characters of the acctabuh11n. 

From the tertiary deposits of.the Ohio, North America. 
Purchased. 

779. Tbe left femur of the Mastod<Y11 giganteus. It is three feet in length, 
and one foot two inches in circumference at the middle. It differs from 

tllie femur of the Elephant and Mammoth in being shorter in proportion 

to its breadth and thickness, and it is therefore a relatively stronger bone ; 

it is likewise flatter on its posterior surface and the distal condyles are 
more approximated. 
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From the femur of the Jl1astodon A11dium of South America, the 
present specimen differs in the minor development of the trochanter 

ruajor, which neither rises so high nor extends so far out; the outline of 

the external border of the upper half of the femur is accordingly less 

concave in the Jl1astodvn giganteus: the anterior surface of the upper 

part of the bone is flatter and does not slope so gradually to the outer 

margin . 
~ 

The upper border of the neck of the femur is more concave in 

the 111/astodon giganteus. The rotular surface is more regularly concave 
from side to side, and is less distinctly defined at its lower part. 

From the tertiary formations of Ohio, North America. 

P1trd1ased. 

780. The head of the femur, in the state of an epiphysis, of the Jl'/astodon 
giganteus. This shows, as in the Elephant and Mastodon, the absence 

of the depression indicative of the ligarnentum rotundum. 

From the tertiary formations of Ohio, North America. 

Purchased. 

781. The head of the femur, anchylosed to the shaft, of the ./Jllastodon 
giganteus. 

From the tertiary formations of Ohio, North America. 

P1trclwsed. 

782. The condyles of the right femur, anchylosed to the shaft, of the Jl'lao·tod<tn 
gigantcus. 

From the tertiary deposits of Ohio, North America. Purchased. 

71l3. The distal extremity with the articular condyles of the left femur, in the 

state of an cpiphysis, of the JVlastodon gigantcus. From the size of this 

specimen as compared with the entire femur, No. 778, it would seem to 
have belonged to the skeleton of a young male. 

From the tertiary formations of Ohio, North America. 

Purchased. 

784. The right patella of the Mastodon giganteus. 
From the tertiary formations of Kentucky, North America. 

Pu,·chased. 
2 n 2 
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785. A portion of the thick compact wall of the shaft of the femur of a large 

Proboscidian Pachyderm, probably the Jlfastodon giganteus. 

From the tertiary deposits of Kentucky, North America. 

Purcltased. 
786. The right tibi r1 of the Mastodon giganteus. 

From the tertiary deposits of Kentucky, North America. 

Pm·chased. 

787. The left tibia of the Mastodon gigantezts, apparently from the same indi­
vidual as the preceding. 

From the tertiary deposits of Kentucky, North America. 

Purc/1ased. 

788. The right tibia of the JJ//astodon giganteus: from the large size of this 

bone, as compared with the preceding ::.pecimens, the individual to which 

it belonged was probably a male. 

From the tertiary formations of Ohio, North America. 
Pui·cliased. 

789. The left astragalus of the Mastodon giganteus . 

From the tertiary formations of Ohio, North America. 

Purchased. 
-790. The right os calcis of the Mastodon giganteus. 

From the tertiary formations of Ohio, North America. 

Purchased. 

Genus Dinotherimn. 

J\ilost of the following illustrations of the present extraordinary genus of 

Pachydermal quadruped~ consist of plaster casts of the original fossils in the 
Museum of Hesse Darmstadt, described and 6gt1red by their discoverer, Dr. Kaup. 

791. The palatal and alveolar portions of the upper jaw of a young Dinothe­

riu11i gigantemn, I<aup, which had perished during the period of the 
change in the dentition. The first de,ciduous molar has been shed on 

each side : the second and third deciduous molars are in place ; behind 
these is the third permanent molar, or the first of the series of true 
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molars ; the crowns of the two false molars, or the first and second of the 

permanent series, were found in closed alveoli in the substance of the jaw, 
above the deciduous molars which they would have displaced and suc­

ceeded in the vertical direction. The crown of the second true molar, 

the fourth or penultimate of the perman,cnt series, was in like manner 

in progress of completion in a closed alveolus behind the first trul· 

mo'lar, which it succeeds horizontally. 

The second tooth in sittt, which is the third or last of the series of 
deciduous molars, has a crown which is as complex as the trm, molar be­

hind it, supporting three transverse eminences with an anterior and 

posterior basal ridge; it is succeeded, as will be seen in a subseciuent 

specimen, by a permanent tooth, having, as is usually the case with the 

premolar teeth, a more simple crown than the tooth displaced. 

From the miocene tertiary deposits at Epplesheim, Rhine I·Icssia. 

'The original speci111en is described and figured in Dr. Kaup's ' De­
scription d'Ossemens Fossiles de Mammiferes du Museum de Darm­

stadt,' I ,. Cah., pl. I Presented by Di·. Kattp. 

792. The crown of the first permanent premolar of the left side, which was re­

moved from the closed alveolus in the preceding specimen : it supports 

two eminences, the outer one slightly and the inuer one deeply cleft into 

two mammillary processes : a basal ridge surrounds all but the outer part 

of the circumference of the crown. T he summits of the eminences arP. 
ent ire and tuberculated. 

From the rniocene tertiary deposits at E pplcshei111. 

Presented by Dr. I(aup. 

j93. The crown of the second permanent premolar of the left side, which was 

removed from the closed alveolus in the specimen No. 783. Both emi­

nences are more deeply notched than in the first premolar, especially 
the inner one, which is cleft to the base : the anterio r of the ,nan,­

milloid divisions is also joined by a continuous ridge to the anterior one 
of the outer eminence. The transverse diameter of this molar exceeds 

the antcro-posterior, and it thus differs considerably both in the configu-
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ration of the crown and in its general proportion, from the deciduous 

molar which it displaces. 

From the miocene tertiary deposits nt Eppleshcim. 

Presented l11; Dr. Kmtp. 

794. The anterior part of the palatal and alveolar processes of the upper jaw 

of a mature Di11otlie1·ium giganteum, with the sockets of the two pre­
molar teeth on each side, and three of the right and the first of the ),;ft 

~ 

side in situ. These teeth agree in size and shape with the two preceding 

specimens, hut the tuberculate margins of the coronal eminences have 
been worn away by mastication. 

F1·om the miocene tertiary formations at Epplcshcim. 

The original is figured and described in Dr. Kaup's ' Description 

d'Ossemens Fossiles du Museum de Darmstadt,' I" Cah. pl. I . a. fig. 2. 

Pi·esented by Dr. /(aup. 

795. A portion of the alveolar process of the upper jaw of a female Dinotlit­
·rium gigantemn, with three true molars in situ. T he first of these 

corresponds with its analogue in No. 790, but the tuberculate summits 

of the three trnnsvcrse eminences ha,•e been worn off. 
From the miocene tertiary formations at Epplesheim. 

Presn1ted by Dr. /(aup. 

796. The left ramus of the lower jaw of the Di11otl1e1·ium giga11tem11, with the 

four anterior permanent molar teeth. The third, counting backwards, 
has the crown divided into three transverse ridges, and corresponds with 

the first permanent molar in the uppe1· jaw. T he symphysial extrr mity 

of the jaw is subcomprcssed and bent downwards at almost a right angle 

with the horizontal ramus, and supports two long and strong tusks di­
rected downwards and curved slightly ibackwards. 

From the miocene tertiary deposits at Epplesheim. 

The original is figu red in Dr. Kaup·s ' Ossemens Fossiles du Museum 
de Darmstadt,' Add. tab. ii. fi g. I and l a. Presented by Dr. Kaup. 

i!l7. The left ramus and entire symphysis of the lower jaw of the Dinotherium 
,gigante1mi; with the five anterior mollar teeth in situ, and both tusks in 
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the deAected symphysial extremity. The first and second grinding teeth 

are premolars; the three remaining teeth are true molars, the first havin~ 
the crown complicated by three transverse eminences, the second ancl 

third having two transverse eminences. 

From the miocene tertia ry deposits of Eppleshcirn. 

'fhe original is figured in Dr. Kaup's' Ossemens Fossiles du Museum 

de Darmstadt,' Add. tab. i. figg. I, 3 and 4. Presented by Dr. Kaup. 

79ts. The left ramus of the lower jaw and the entire symphysis of the Di110-

tlieriu1n gigantcmn ; with the two posterior permanent molar teeth, the 
second and third of the true series. The left deflected tusk is entire ; 

the right tu$k has been broken. The dentition shows the animal to 

which the present magnificent relic had belonged to have been aged, yet 

the tusks seem larger in proportion to those in Nos. 795 and 796, than 

would depend upon D clifft•rcnce of age alone, and leads to the suspicion 

that the present specimen 111ay have belonged to a male, ancl those with 

the smaller tusks to female Dinothercs. The prc~ent jaw was discovered 

bro!ken across in front of the first molar, but the two parts were near 

each other, in the miocene tertiary deposits at Epplesheim. They were 

originally restored by Dr. Kaup, according to the ordinary analogies, so 
that the symphysis and the tusks were curved upwards towards the upper 

jaw, according to the figure given in the' Ossemens Fossiles du Museum 

de Darmstadt,' tab. iv. The subsequent discovery of the original of No. 

79& showed that the symphysis and the incisive tusks were bent in the 
opposite direction, as they are restored in the present specimen, and as 

they are figured in the work above cited, Add. tab. i. fig. 5. 
Presented by D r. K«up. 

799. T he first deciduous molar of the upper jaw of the Dinotlterium g1-

gantcum. 

From the miocene tertiary formations at Epplesheim. 

Presented by Dr. Kaup. 

800. The third deciduous molar, right side, upper jaw, of the Dinotlieriwn gi­

ganteum, Kaup. 
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In the original Hunterian Catalog1Ue this specuncn 1s described as 

"part of a grinder, without the root, consisting of three ri sings or pro­

minences, of a Hippopotamus." The last grinder in the lower jaw of 
that animal was doubtless the nearest analogue to the present fossil 

which Hunter possessed for the purposes of comparison. 

Local ity unrecorded. Hunterian. 

801 . The first superior premolar, 0 1· the most anterior of the series of perma­
nent molars, of the Dinotl1e1·ium gigan!eum. 

From the miocenc tertiary fo rmations at Epplesheim. 

Pt·esented by Dr. Kaup. 

802. The seC'oud molar of the female D inotherium gigantemn. 
From the tertiary formations at Ep1>lesheim. 

• Presented by Dr. Kaup . 

80:l. T he second premolar of a young male Dinotlierium giganleum. 

From the tertiary formations at EpJ>lesheim. 

Presented by Dr. Kau71. 

804. The second superior premolar of the D inotherittm gigauteum; the crown 

of which bas been much worn by masticat ion. 

From the mioccuc tertiary formations at Epplcsheim. T he original of 

this tooth is described and figured in Dr. Kaup's ' Description d'Osse­
mens Fossiles du Museum de Darmstadt,' I"' Cah., pl. 2. fig. 4. 

Presented by Dr. K aup. 

80:,. The crown of the third permanent molar of the first of the series of true 

molars of the upper jaw of the Dinothcri1m1 gigantcwn; app,uently a 
llarge male individual. 

From the miocene tertiary formatioms of Epplesheirn. 

Presented by Dr. Kaup. 

806. T he second true molar or penultimate permanent molar of the upper jaw 
of a large 1nale Dinotlierium giganteu11i. 

From the mioccne tertiary format ions at Eppleshcim. 

Presented by Dr. Kaup. 

8Ui . The crown of a similar molar tooth of tbe gigantic Dinothere, which has 
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been crushed by some geological force m the stratum in which it was 
imbedded. The original of this tooth is in the possession of the Earl of 

Enniskillcn. 

From the miocenc tertiary formations of Eppleshcim. 

Presented by the Earl of Enniskillcn. 

808. The third deciduous molar, right side, lower jaw, of the Dinotlierium 
giganteum. 

From the miocene tertiary formations of Epplcsht!irn. 
Presented by Dr. Ka1tp. 

809. The last deciduous molar tooth, left side, lower _j aw, of the Dinotlierium 
giganteum. 

The original was discovered in the miocene tertiary forim,tions at 

Chcvi ll y in the plain of Beauce, near Orleans, and is described and 

figured by Cuvier in the ' Ossemens Foss-iles,' I 8:J2, tom. ii. pt. l. p. 171. 

pl. 4. 6g. 5. Presented by Baron Cuvier. 

8 10. The crown of the third permanent molar of the lower jaw, or the first of 

the series of true molars, of a young Dinotlwrium giganteum. The base 

is widely open and the formation of the fangs not commenced. 

From the miocene tertiary deposits of Epplcshcim. 

Presented by Dr. Kaup. 

8 11. The corresponding tooth of a mature Dinotlierium giganteu11i; the fangs 

have been completed and the summits of the three transverse ridg<'s, 

cha.racteristic of the first true molar, are worn down. 

From the miocene tertiary deposi ts of Epplesheim. 
Presented by Dr. l(aup. 

812. The crown of the penultimate molar, left side, lower jaw, of the Dino­
tlterium giganteu111. It closely resembles the preceding, but is rather 

further advanced in its development. 

'fhc original was discovered, six feet deep, in a stratum of miocene 

tertiary ~and at Arbeichan, near Auch, in the Department of Gers. It 
,, described by Cuvier in the 'Ossemens Fossiles,' 1822, tom. ii. pl. I. 

p. 166, who says, "!1 est presqul! cal'Te, et n'a que deux collines et un 

2 C 
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talon." The cast was presented to the Museum of the College as repre­

senting " the superior grinder of the first 5pP.cies of Gigantic Tapir :" 
and of all existing animals the Tapir is undoubtedly that whose molar 

teeth most nearly resemble those of the present gigantic extinct Pachy­

derm. Cuvicr, howe,•er, restricts his conclusions within the bounds of 

the evidence which he then possessed. He writes, "Tout concourt done 

jusqu'a present a rapprocher notre animal des Tapirs; et tant que nous 
n'aurous pas la preuve que ci-s dents incisives et canines ne correspon­

doient pas a celles de ce genre, nous serous autorises a l'y rapporter. Nous 

lui conservons clone le nom specifique de Tapir gigantesque, que nous lui 

avions clonne depuis long-temps•.'' The discovery, by Dr. Kaup, of the 

c~ntire jaw in which the molars of the supposed gigantic Tapir were as­

sociated with the large deA 1;ctcd incisive tusks, and the subsequent dis­

covery of the entire cranium, demonstrated the association of a tapiroid 

nnolar dt'ntition with probosciclian modifications, establishing at least age• 
neri ;; distinction ; and the term Dinotherium, proposed by Dr. Kaup for the 

Tapit-us giganlettJ' of Cuvier, has been univ<:rsally accepted. Dr. Kaup has 

shown 1' that the present molar and No. 813, arc both the penultimate true 
molars of the left ram us of the lower jaw. Presented by Bai·on ()uvier. 

Sl3. The crown of the penultimate inferior molar of a young Dinothe1·imn gi­

gantemn. This tooth was in process of formation when the animal 

perished, and the development of the fangs had not commenced. The 

original of the cast is described and figured by Cuvier in the 'Ossemens 

Fossiles,' tom. ii. pt. I. p. 166. pl. iv. fig. :-i. 

Locality unknown ('' cl'origine incornnue''). 
Presented b,i; Baron Ciwier. 

814. The penulti,nate inferior molar of a female Dinotlteriumgiganteum. 

Fronr the min.cene tertiary deposits at Epplesheirn. 

Presented by Dr. Kaup. 

8 1 i>. A section of the last nrolar, right side, lower jaw, of the Dinotlteriiun 

"" Lo,·. cil., p. 174. 
t DCScription de$ O.s.semeus Fossiles <lu Mus\!um de D-a.rmstadt, p e Ca:1., p. 9. 
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giganteum, showing the great thickness of the enamel, and tlw com·se of 

the tuhuli of the dentine. 

From the rnioc:enc tertiary formations at Epplesheim, H esse Darm-

stadt. Presented by Dr. Raup. 

8 16. The crown of the last molar tooth of the left s ide of the lower jaw of the 

DinotAerium gigantewn. 

From the miocene tertiary format ions at Epplcshci,11, Hesse Darn,-

s taclt. Presented by Dr. Kaup. 

8 17. The last molar of the left s ide of the lower jaw of the Dinotiicriwn gigan­

teum. The tuberculate summits of t he transverse ridges of the crown 

have bPen worn away by mastication, and the two long and thick fangs 

ha vc been completed. 

From the miocene tertiary formations at Epple~heim, The original is 

described and figured in Dr. Kaup's ' Ossemen~ Fossilcs dn Museum de 

Darmstadt,' I« Cah. , p. 9. pl. 3. fig. 6. Presented by Dr. I(aup. 

818. The second premolar, right side, upper jaw, of the Dinotlierium Cuvieri, 

Kaup. The grinding surface of the crown is modified more completely 

into the form of two transverse ridges than in the corresponding tooth 

of the Dinotherium giganteum, and the transverse and antcro-postcrior 

diameters of the crown are equal. 

From the miocene tertiary deposits at Epplesheim. 

The original of this cast is mentioned by Dr. Kaup in his ' Description 

d'O,semens Fossiles du lVTuseum de Darmstadt,' I" Cah., p. 15, and 

a corresponding molar tooth from the rniocene tertiary beds at Carlat-le­

Compte, is described and figured by C uvicr in the ' O ssemens Fossilcs,' 

tom. ii. pl . .I. p. 170, pl. 8. fig. 4, and referred to a species allied to the 

Ta.pir. Presented by Dr. Kaup. 

819. A cast of both rami, mutilated, of the lower j aw of the Dinotherium l'uvieri, 
K aup. The right rarnus contains the four posterior molar teeth ; the left 

contnins tlie three posterior molars and the socket of the fourth in advance: 

2c2 
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the sockets show that the two fangs were g1·ooved longitudinally down 

the sides turned towards each other. 
Presented by tl1e Prefessors ef the Museum ef Natitral l-Jistory, Paris. 

820. The posterior portion of the last molar tooth of the Dinotherium 01wieri, 

Kaup. 
From the miocene tertiary strata at Epplesheim. 

Presented by Dr. I(aup. 

821. The penultimate molar, right side, lower jaw, of the Di11otl1e1·i1t1n Cuvieri, 

Kaup. 
The original was discovered in the miocene tertiary deposits at Che­

l'illy, in the plain of Beauce, near OrlPans, and is described and figured 

by Cuvier, as a molar of his second species of Gigantic Tapir, in t.he 

'Ossemens Fossilcs,' 182:!, to111. ii. pt. I. p. 170. pl. iv. fig. I. 
Presented by Bm·on Czwier. 

Genus Lopliiodo1i "· 

The anterior portion of the right ramus of the lower jaw, with the canine 

and four anterior molars of the Lophiodon tapfroides, Cuv. (" Grand 

Lophiodon de Buchsweiler"). The fourth molar has been displaced and 
tluown inwards. The first of the three molars in place has two cusps, the 

three following have <~ach two transverse ridges, with this difference, that 

in the second and the third the anterior ridge is raised and the posterior 

ouc very low: in the fourth the two ridges are equal. The symphysis of 
the jaw terminates opposite the interspace of the second and third molar. 

The original was discovered in a quarry of freshwater calcareous 

(eoccnc ?) tertiary formation near Bucbsweiler in the Department of the 

Lower Rhine, and is described and figured by Cuvirr in the ' Osscmens 

Fossiles,' 1822, tom. ii. pt. I. p. 200. pl. 7. fig. I. 
Presented by Baron Cu-vier. 

823. A portion of the upper jaw with the penultimate and last grinders of the 

right side of the Lopliiodon tapiroides, Cuv. T hese teeth very closely 
ues<"mble the corresponding ones in the Tapir; but they exceed in size 
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those of the Indian spccu,s hy more than one-fourth, and those of the 

American Tapir by nearly one-half. 

The original was disc,ovcred in a quarry of freshwater calcareous 

(cocene ?) tertiary formation near Buchsweiler in the Department of the 

Lower Rhine, and is described and fig ured by Cuvier in the ' Osscmcns 

Fossiles,' 1822, ton1. ii. pt. J. p . 206. pl.. 7. 6g. 3. 

Presented by Baron Cuvier. 

824. T he crown of an incompletely developed superior molar tooth of the 

Lophiodon tapiroides, Cuv. The original is figured in th,: • Ossem,·ns 

Fossiles,' J 822, tom. ii. pt. J . pl. I, and is described in the posthumous 

edition of the same work, l:!vo, 1835, as" Gcrme <le dent d'origine incon· 

nue, ,p1i parait appartenir a la grande cspecc de Lophiodon de Buch­
swcilcr." Presented by Baron Cuvier. 

825. A cast of the middle part of the left ram us of the lower jaw of a Lopliiodo11 
wit h the last three or true molars, and part of the premolar next in ad­

vance. The crowns of all thest' teetl1 appt' ar to have been worn down by 

masticat ion almost to thei r bast', but they have precisely the proportions, 

and the last molar retains thi, anterior of the two transverse ridges, 

which characterize the teeth of the gcuus L opliiodon, Cuv. The last 

molar tooth likewise possesses the large post.'rior lobe or talon which 

distinguishes this tooth in the Lophiodon from that of the Tapir. The 
teeth a little exceed in size those of the L opliiodon I sselanus (Grand Lo­

ph iodon d'l ssel) , Cuvier, ' Ossemcns Fossiles,' ed. 1822, tom. ii. p t. l. 

p. 184. pl. 3. fi g·. 3, the antero-posterior diameter of the last molar in that 

species being one inch eight lines and in. the present fossil one inch ten 

lin es. But the depth of the jaw below the middle of the last molar in 

the present fossil is three inches ; whilst that in the Lopl1iodon Jssclanus, 

in the figure cited, is scarcely two inch es, and C uvicr expressly sta tes 

(p. 186) that it surpasses in depth the corresponding part of the jaw 
of tht! L opliiodvn medius (pl. 3. fig. I.), which has molar teeth of the 

s,une size as in the L opll. I sselanus. I propose, therefore, to name the 

American extinct speti~s of Pat'hydn111 indicated by the present fossil , 



198 

L ophiodon bathygnathns, or the Deep-j awed Lophiodon, from the charac­
teri stic proportions of the jaw just cited. 

Thi~ foss il has been described and fi gured by Dr. Harlan in Silliman's 

Anwrican Journal of Science, vol. xliii. l 842, pl. 3. fig. I, under the 

11a111c of S us A mericana, conceiv ing that from "its general appearance 

and nu111 ber of the teeth this fragmen t bore a close analogy with the 

same part in the Sus babi1'Ussa, Buff. ," acknowledging, however, that '' the 
Babyroussa " was a inuch s,naller anima l. Bl"sides the difference of size, 

the last molar in the fossil has the an terio r transverse ridge proportionally 

larger and the posterior lobe proportionally smaller than in the Baby­

ronssa, rescmhling the L opltiodon in the points in which it thus <l ifters from 

the Sus cited. The form of the fossil jaw differs at the part supporting 
the last 11 ,olar frorn that in the Babyroussa, where the socket of the last 

molar overhangs the inner surface of t he ram us, whilst in the fossil the 

inner surface of the ramus beaeath the last molar describes ;i gentle con• 

vexity from the tooth to the lower marg in of the ramus. The outer part of 

t h<' ran,us of the jaw of the Bahyroussa begins to expand below the fourth 
and fifth molars, counting forwards fronn the last, to form the sock et of the 

large tusk ; but the foss il j aw does not offor the least indication of an en­

largement for that purpose, and the fractured anterior end, as displayed in 

the cast, is Vl'ry different in shape from the corresponding part of the jaw 

in the Babyroussa, and shows merely the dental canal and no socket for 

t hi, tusk which would be here situated in the Babvroussa or , ¥ ild Boar. 

The neares t approximation which the fossil in question allows to be 

made to any known exis ting or extinct animal is to the great tapiroid 

P achyderms. Ulterior discoveries, may, indeed, show that the Lophiodont 

dentition was combined with oth<:r characters in the American fossil, 

1H:CPssitating a generic distinction, and it is well to remember that the 
,lentition of the llf acrauclumia of South America, a three-toed Pachy­

clem1 with an astragalus almost identical with that of the L ophiodon, and 

t>f a s ize which agrees with the jaw of the fossil Sus Americana of 

Harlan, has yet to be discovered. 
The original of the cast lu·re dcscri bed was brought to light during 

the excavation of the Brunswick canal, Georgia, North America; it is 



199 

completely petrified and impregnated with iron, and was associated with 

remains of lVIastodon, Mammoth and Mcgatherinrn. 
Presented by Dr. H arta11 . 

Subgenus Coryplu,do11•. 

826. T he cast of the fragment of the right ramus of the lower jaw of a tapiroid 

Pachyderm nearly allied to the genus L opl,iodon, Cuv., with the last 

molar and part of the penultimate molar in situ. These teeth indicate 

an animal as large as the Lopl,iodon l sselamu; (Grand Lophioclon d·Issel), 

Cuv., and as the Lopltiodon mcdius, Cuv.; but the jaw, though less d,·cp 

than in the Lophiod<m batliygnathus, is deeper in proportion than in the 

L opltiodon l sselanus, and, ltfortiori, than in the L op!t. medius, which is 

surpassed in th is respect hy the L opliiodon / s.;e/anus. Bu, the more i111-

pona11t difforenc:es, which determine at least the subgeneric distinction of 

th e extinct Pachyderm indicated by the present fossil, arc manifested by 
the last molar tooth, which i~ fortunately entire. It has a snmller 

antero-posterior d iameter of the crown in proportion to its transverse 

diamet('r, which chiefly tlepencls on the much smaller size of tlH; th ird or 

posterior ridge or talon. From the outer extremity of each of the rwo 

transverse eminences a ridge is continued obl iquely forwards, inwards and 

clownwards: the anterio r one extend~ to the inner and anterior angle of 

the base of the crown, the posterior ternrinates at the middle of the inter­

space between the two ridges. The anterior principal transverse eminence, 

although it has a trenchant summit, as in the known Lophiodons, yet t he 

edge is more concave, the outer and inner extremities rising each into a 
conical point. The posterior transverse eminence is much lower than tlw 

anterior one and is tritubcrculate; the trenchant margin, connecting the 

outer and inner point~. does not extend across the crown parallel with the 

anterior ridge, as in the Lophiodon, but forms an angle posteriorly where 
• 

it developes a third point, which is the highest: from this point the pos-

terior ridge or talon extends downwards and outwards upon the back part 

of the crown. Thus the crown of the last molar in the present genus has 

* t:opu<y,) it point, ,iCoUs a looilt. 
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t'he two transverse eminences of a Lophiodon so modified, that it supports 

two pai rs of points and one single point, like the last lower molar tooth 
of the foss il jaw from Lot-et-Garonne, dt'scribed by Cuvier in the 'Osse­

mens Fossilcs,' 1822, tom. iii . p. 404, and like that from the Puy on 

Vclary, described in the posthumous Svo edition of the same work, 

"ol. v. p. 480, both of which are referred by Cuvier to the genus Anthra­
cotherium. The last molar in the present fossil differs, however, from 

the teeth above cited, in the height of the connecting ridge of the anterior 

pai r of points, and in the development of the fifth or posterior point from 
t he connecting ridge of the posterior pair of points, which ridge is not 

parallel with the anterior ridge, as in the Lophiodons, but is bent back­

wards, the fifth point forming the angle of the bend. The typiral ./ln­

t/1racotheriu111, of which part of the lower jaw, from the lignite beds of 

Liguria, is figured by Cuvier in the' Ossemens Fossiles,' 1822, tom. iii . 

pl. 80, fig. 2, differs in the deep cleft dividing the anterior pair of tu­

bercles, and in the great develep111Pnt of the bi6d posterior or thi r·d 

lobe of the tooth. In the posterior part of the penultimate tooth of 

the presPnt sp<•cimcn, it is easy to pcrcci v,: that the tuberde correspond­

ing with the inner one of the posterior pair in the last molar is obsolete, 

ancl represented by a minute eminence near the base of the crown ; whilst 

the tubercle answering to the fifth in the last molar is more elevated, 
and is nearer the inner side, and the ridge from the outer tubercle termi­

nates there. It is also obvious from tlhe breadth of the fractured part of 

t he anterior fang of the penultimate molar that its antero-posterior dia­

meter 11111st have more nearly equalled that of the last molar than in the 

true Lophiodons. The posterior surface of the anterior ridge of the last 
molar tooth has been abraded by ma.stication ; and the extent of the 

fractured jaw behind it proves that there cxi~ted no other alvcolu, pos­
teriorly, but that the perfect tooth in sit1t is the true ultimate molar. 

Tht' t!nworn surface of the enamel is minutely but distinctly wrinkled. 

The characters of the teeth , especially the last molar, of t he present 
fossil indicate that. tire modifications of the Lophiodont dentition, on 

which the subgenus Coryphodon is founded, lead towards the /Jnthra­

cot/11:riu111, or at least to those smaller species from Garonne and Velary 
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w'hich Cuvier refers to that genus. From the closer resemblance which 

the Cm-yplwdon coccnuJ· presents to the tr ue Lophiodons, it more probably 

belonged to the same fam ily of tapiroid Pachyderms, in which it un­
questionably indicates a very distinct and remarkable additional species. 

The original of the present cast was dredged np from the bottom of the 

ijea, between St. Osyth and Harwich on the E ssex coast, and is now i11 

the coll1:ction of .John Brown, E sq. of Stanway Green, near Colchester. 

Fa·om the pyritic matter which has bccu deposited in the pulp-cavity of 

th1, penultimate molar there can be little doubt hut that the fossil had 

been imbedded in the Eocene London C lay of the H arwich coast. 

Presented by Jolin Brown, .Esq., F.G.S. 

827. A can11w tooth, apparently from the right side, lower jaw, with the 

su111mit of the crown lu·oken off accidentally, but showing the cfft'ct of the 

action of the upper canine in an exc111•atcd ~urfac'.e at the posterior part 
of the crown . . The general proportions of this tooth, its degree of cur­

n1111re , and tlw relative length of the crown and the fang, accord pretty 

d os«ly with those of the canines of different species of Lopltiodon 
tigurl'<l hy Cuvier in the ' Ossemens Fossiles,' 1822, torn. ii . pt. I. pl. JO. 

fig. 3 and 12, pl. 9. fig. 11. Like the canine of the Lopltiodon tapiroides 
in pl. 9. the growth of the present tooth was completed and the fang 

te rminated by an obtuse solid extremity : but it differs in the fang being 

lrss expanded ; it is at no part so thick as the base of the enau1cllcd 

crown: in this respect it resembles more the canine of the L opltiodon 
medius, pl. I 0. fig. 12, but the crown of the present tooth is proportion­

:illy wore expanded at the base. The proportions of the crown more 

nearly res,·mblc those in the Lupltiodon lsselanus, pl. I 0. fig. ;1, but the 

fang is vent ricosc in that species, as in the Loplliodon tapiroides. C uvier 

does not g ive a fi gure of the transverse section of the crown of the 

cituinc in any of his specimens: that of the present tooth is very cha­
racteristic, and reserublcs the transverse 8CCtion of the crown of the 

teeth of the great Ptiosaunts; the Olller surface being flattc:ned, and 

the rest of the crown so convex as to describe ,, semici rcle: a ridge of 

t•namel along each hordcr of the Aattcned side separates it from the 
2o 
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convex s ide of the crown. The flatteL1cd surfal"c is gently undulating, 

convex in the middle and concave at each side near the ridges in the trans­

verse dirl'ction: the crown is defended hy two layers of enamel : the outer 
and thicker layer has a minutely wrinkled surface and terminates near 

the base of the crown by a finely plicatP.d border ; extending lower upon 

the posterio r and outer than upon the anterior and inner s idPs of 

the crown. The thin and smooth layer of the enamel extends 10 and 
defines the base of the crown ; the outer laye r being coextensive with 

the inner one only at the two boundary ridges, and the inner layer 

being extended further upon the tooth at its anterior and inner sid,•s. 

The len(!th of this tooth must have been three inches when entire; 
' 

the cin·utnforencc of tlw hase of the l!!rown is two inches, nine lines. 

The orig inal was discovered in the London clay. ,war Camberwell, 

during the excavations or borings for a well. This tooth, from its oli­

vi.ous relations to the Lop/1iodo11 and its apparent speci fie distinction 
from any in the known species, may probably belong to the same sperics 

as that which, from the characters of the preceding spccimer,, I have 

na med Co1-yphodo11 eocem,s, and which is from the same geological for­
mation, and agrees with it in s ize and in the wrinkled surface of the 

l'namel. Presented by ./Jlh·. Alprn·t. 

Genus Tapirus. 

8:28. TB1e plaster-cast of a considerable proportion of the right ramus of the 

lower jaw of the T apin tS p-riscus, KauJ). The s ix molar teeth, with the 
exception of the crown of the third, are preserved in sittt. 

The original, which is in the Grand Ducal Museum at Darmstadt, 

was discovered in the miocenc tertiary beds of sand at Eppleshcim, and 

is described by Dr. Kaup in the ' Ossemens Fossiles du i\'l uscum de 
Darmstadt,' 4to, 2de Cah., p. 1-3. 

in pl. 6. fig. I. of the same work. 
A more complete specimen is figured 

P1·esc11ted by Dr. Kaup. 
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Genus Palceotherium*. 

829. A considerable proportion of the right ramus of the lower jaw of the 

Pauectlieriwn magnum, C uvi('r, imbedded in a block of gypsurn, with the 

oute r surface exposed to view. Four of the molar teeth are present, the 

first in place is the second in the natura[ series; the next is the last molar, 

:md has been art ificially cemented in its present simation ; tlic two others 

a re in their proper sockets and are the fifth and s ixth of the series. The 

first small mo!ar and the canine arc imlbcclded in one corner of the block; 

and a portion of another n,olar is visible anter ior to the coronoid proc('ss. 

The crown of ('ach of the molars is defended by a uasal ridge : , hat of 

the last molar is three-lobed, the rest, with the exception of the first small 

one, ar<· bilobcd. The broad produced and rounded angle of the jaw is 

well shown in the present specimen, which 1110,t resembles th1: one figured 
hy C uvicr in the 'Osscmcns Fossiles,' I 822, tom . iii . pl. 48. fig . I. 

LoC'al i1 y unreconlcd, but most probably from lVlontmartre. 

H1t11.teria 11. 

TIH' follo wing illu,trntions of the genus Palmotherium arc plaster-casts of 

specimens from the gypsum of l\1ontruartre, described and figured by Cuvier 

in the third volume of the' Osscmcns Fossiles; 4to edition, 1822. 

830. A g reat proportion of the er:111 ium of tlte Palccotlteriutn crassum, C uvi~r. 

The temporal fossre which meet above mid are separated by a sharp hori­

zontal ridge, occupy one-half of the total length of the skull : the upper 

surface o! the skull anterio r to the sag-itta l ridge is s1 11ooth and com·ex 

transverselv. ThP. occipiral crest is S<Jlilarc abo,·c; as in the Hog, it pro­

jects a litt le further uack than the occip ital conclyles. The nasa l bones 

are prolonged and terminate in a point anterio rly as in the Horse, and 

a,·e not currail.: rl and elevated as in the Tapir : their base is very broad 

where they join the frontal bones. T he interrnaxillary bones arc in ad­

n111ce of the nasals : the notch which divides the nasal fro111 tit<! maxillary 

bones cxltnds back as far as the fourth molar. The orbit is s rnall and 

* r.oA<uO, uncicut, 0,1pfo,· beast. 

:2 1) :! 
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placed low down: it communicates with the temporal fossa, and has its 

poste1·ior boundary indicated by the post-orbital process above and a 

process from the malar bone below: the zygomatic arches ai e so much 

expanded posteriorly that the breadth of the skull at that part equals nearly 

half its length. The auditory or tympauic aperture is small and situat<'d 

as in the Tapir, indicating that the cars were attached low down in the 
li,•ing Palreothere. The incisors are not preserved in the present spcciml'n; 

but other examples proved them to have been six in number in the upper 

jaw, three in t:ach intermaxillary bone, as in the Tapir. The canine is 

slightly curved with a conical crown, trenchant posteriorly; a short 

diastema divid<'s it from the first mola1c tooth : the seven teeth of this 

series, consisting of four premolars and thrnc true molars, are present 

here ; they gradually augment in s ize as they are situated further hack. 
The first has a simple comprPsscd crown, the rest have a squar<'-shaped 

crown, with three longitudinal or vertical ridges and two concarities on 
the outside, and a single furrow on the inside. Cuvicr <·oncludcs fron, the 

structure of this fossil, that, notwithstanding the 1ninor elevation of the 
cranium and the gn'atcr length of the nasal bones, the skull of the Pa­

keotherium bears most resemblance to that of the Tapir. 

The original of the present beautiful cast was obtained from the gyp­

snm of Montmartre, and was disencumbered of its stony matrix by the 

patience and skill of M. Laurillard. Cuvier justly regarded it as the 

most precious of the fossils from the Paris basin which enrich the Royal 
Museum. It is described at p. 33, and 6gured in plates 53 and 54 of 

the above .cited edition of the 'Ossemens Fossiles.' 

Presented by Baron Cuvier. 

'83 1. TEte left ramus, with the symphysis and part of the right rnrnus, of the 

lower jaw of the same individual Palccotherium crassum as the foregoing 

cramum. Both canines and the entire series of molars of the left side 
ar c present in th:s specimen: the crown of the 6rst molar is simple and 

trenchant : the enamel is disposed on the grinding surface of the five 

following te<'th in two crescents, one before the oth<'r, with their con­
vexity turned outwards, and which by trituration become double crescentic 
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ridges of enamel ; the seventh molar has three lobes and crescents upon 

the c-rown. 
The original of this specimen is figured in plate 53 of the edition of 

tl1e ' Ossemens Fossiles' above cited. 

P1·e.sented by B,.n-on Cuvicr. 

~ s:12. T'he left radius of the Palceotlterium crassum, Cuv. The head of the bone 

c·o1rcsponcls nearly with that of the Tapir, but is Harrower from lieforc 
backwards; and the salient angle of its posterior margio, by which it in­

terlocks with the ulna, i~ less acute and less prominent. The body of thl' 

bone is more slender than in the American Tapir ; the configuration of 

dte distal end is nearly the same as in the Tapir, hut the intertendinal 

prominences and ridges are less developed. 
]>resented by Baron Ouvier. 

8:-1:3. The radius and bones of the right fore-foot of the Pat«;otl1cri11m crassum, 
Cuvier. 

Presented by tlie Prqfessors-Ad111inistrators q/ tlte 111useum qf l\Tatuntl 

Flistoi-y qf Pcwis. 

The following casts arc of the bones of th1~ left fore-foot of the same indiri­

dual Pakeothere. 

8:34. T ile astragalns of the Pala:,othe-rium crassum: it presents a deep trochlcar 

surface for the tibia; a large rhomboidal articulation anteriorly for 1h<, os 

naviculare, which is continuous with a nanow facet externally for the cuboid 

bone, as in the Rhinoceros and Tapir: the cnhoidean facet in the Horse is 

much narrower, that in the Hog and Ruminants is 111uch broader. There 

a1·e two rli stinct articulations for the calcaneum besides the one continued 

from the scaphoidal surface: the outer and posterior articulation is con­
c,ive and deep<'r than in the Tapir; the inner and anterior one is narrower 

and more convex thau in the Tapir. Presented by Baron Ci,vier. 

834'. The astragalu~ of the American Tapir. Purclwsed 

835. T E1c left calcaneum of the Pala:otlierium crassum. It presents two distinct 

surfaces for the astragalus, besides a small portion continued from the 
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facet for the cuboid bone. T he posterior articular surface ie continued 

a little way upon the upper part of the bone. The internal one is more 

oblo ng than in the Tapir, but, in almost every other respect, this bone 

closely resembles the astragalus of the Tapir, whilst it differs in a 111arkecl 

degree from that of other c·xisting Pad1yclt'l'IHS. 

Presented by B aro1, Cuvier. ,., 

l:135 '. The left calcaneum of the American Tapir. Pm·chased. 

8:16. The lrft os scaphoidcs of the Patmotheriztm ci·asstmi. 

Presented by Banni Ciivier. 

ti:J6 '. The left os scaphoiclc~ of the American Tapi,·. Purclwsed. 

837. The left os cuboides of the Paltcotlwrium crasswn. It has a single ante­

rio r articular surface for the metatarsal of the toe corresponding to the 

fourth in the pentadactyle foot : the fifth roe, like the first or innermost, 
is wan ting in the Palreotheriuu1. Presented by Bm·on Cuvier. 

rl::l i". T h,, lcl t os cuboiclcs of the American Tapir. Pw·chased. 

838. Tbe external cuneiform bone of tlw Pa{a:otl1eriu111 crassum: this bone 
supports, as usual, the middle metatarsal. 

Presented by Bai·on C1wie1·. 

838'. Tbe external cuneiform bone of the American Tapi r. 

S:i9. The mi,ldle cuneifonn bone of the Palmotlicriuin crassum: this bone 

supports the innermost, which 

hone in the pcntadactylc foot. 

corresponds with the second metatarsal 

P1·esentcd by Bm·on Cuvier. 

839' . The middle cuneiform bone of the American Tapir. Purc/iased. 

840. T he internal cuneiform bone of the P almotl1e1·imn crasstan: this is small 
hnt elongated, supports no metatarsal bone, but is the sole representative 

of the hallux or innermost toe. Presented by Bm·on Cuvier. 

84 I. Till· three metatarsal bones of the Palmotlieriwn crass1wi: 1n 2. the inner, 

111 3. the 1::iclcll<', and m 4 . the outer bone. P1·esented by Bm·on Cuvier, 
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841 '. The three metatarsals of the Am('rioln Tapir, similarly nnmbered ac­

cording to the toes to which they am analogous in the pc•ntadacrylc foot. 

Purc!tased. 

s ,12. Th<: three phalanges of th(: inner toe of the Pcdaotlu:rium cras,un,, cor• 

responding to the second in the pcntadactyle foot . The last or Ull1'(Ual 
p]1ala11x is broader, flatter and more rugged than in the Tapir. 

Presented 1,y Barott l iwier. 

842'. The thre() phalanges of the American Tapir. Purchased. 

8-13. The three phalanges of the middle toe of the Palr.eot/1erimn cras~·um. 

Presented by Bai·on Cuvier. 

843'. T he corresponding phalanges of the American Tapir. P·urc/1ased. 

844. The three phalanges of the outer toe of the Pal<cot/1eri1w1 crass11m. 

Presented by Bai·on Cuvier. 

8 44 ' . The corresponding- phalanges of the American Tapir. Purclwsed. 

845. The astragalus of the Palr.eotl1eriu111111a!,Y1IU1Jl: it closely rescmhles, save in 

size, that of the Palaotlterium crasswn. Presented by Baron <.:1wier. 

846. The calcaneum of the Patr.eotlu:rium magnum. 

Presented by Baron l iwier. 

Genus Rhinoceros. 

8~;. A cast of the cranium of the R!iinoceros ticlw1'ftinus, Cuv. The original 

was discovered in the drift formation in Siberia, and is figured in Ctl\'ier's 

'Ossemens Fossiles,' ed. 1822, pl. 12. The skull of the ext inct two­

horned tichorhinc Rhinoceros surpasses in length not only absolutely but 

proportionally to its breadth, that of any known <>xisting specic:s; the 

nasal bones are more especially produced, and the rugous surface for the 

anterior horn which they support is an oblong ellipse, traversed by a 

median longitudinal ridge, whilst in the African two-horned Rhinoceros 
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it is a semicircle, and is impressed by a median longitudinal furrow: the 

posterior rugous disc is al~o elongated, and is confluent with th1, anterior 

one in the present example, indicating that the horns were very large and 
more compressed than in the existing spt•cies. The occipital surface in­

clines backwards and the ridge overhangs the condyles. The inter. 

maxillary hones are longer than in the existing species; but the most 
important anatomical character of the present extinct Rhinoceros is du~ 

extension of the bony septum of the nose to the anterior extremity of 

the nasal hones, which, instead of standing out fri:ely, bend down, and 

become confluent with tlrn vomer and the intcrmaxillary hones. The 

specific name tichorliinus has reference to this peculiarity, which adds so 

much solidity and stre11g1h to the support of the anterior horn. 

Presented by Dr. Buckland. 

8-18. A cast of the right horizontal ramus of the lower jaw of the R/1inoceros 

lept01·!1inus, Cuv., with the two po3terior molai· teeth, much abraded by 
mastication in sitn, and the sockets of the five anterior molars. These 
l'xtcnd to the anterior rxtrcmi ty of the fragment, the outer contour of 

' w1,ich inclines inwards so as to clearly indicate its close proximity 10 the 

anterior end of the symphys is : the posterior 111argin of this conjunction 

is opposite the intcrspace between the second and third molar. The 

evidence of the shorrness of the symphysis and the forward position of 
the anterior molars concur in proving the present fossil to belong to the 

extinct Rhinoceros, "a narines non cloisonnees," or the Rhin. leptorliinus 

of Cuvier, whit h appears to be the most common species in the newer 

te rtiary deposits of l1aly. 

The original of the present cast was discovered in the till or freshwater 

deposits at '\'alton in Essex. 
Presented b.11 Jolm Brown, Esq., F. G.S . 

8~!1. A fragment of the right ramus of the jaw of the Rl,inoceros leptorltinus, 
Cuv., with the three posterior or true molars in situ : they are much less 

worn than in the preceding specimen, and well exhibit the characteristic 

double oblique crescents of enamel upon the grinding surface. 

The original was discovr rcd in the till at Walton in Essex. 
Presented by John B rown, Esq., F.G.S. 



209 

850. A cast of the symphysis and part of the left ramus of the same lower jaw 

of the leptorhine Rhinoceros. This fragment demonstrales the short­

ness of the symphysis characteristic of the species, by which it approxi­

mates the two-horned Rhinoceros of the Cape, and dilfrrs from the 

tichorhine Rhinoceros of Sibert a. The fourth molar tooth is entire and 

i1i Jitu. Present.ed by Jolm .B1·own, Esq., F. G.S. 

851. A cast of the symphysis of the lower jaw of a younger specimen of Rhi. 
noceros leptorhinus, including three of the anterior molars of the left side. 

From the freshwater deposits at Clacfion in Essex. 

Prese11ted by J olin Brown, Esq., F. G.S. 

8:,2. A cast of a fragment of the left superior 111axillary bone of the Rlii11occros 
leptorldn11J·, including the penultimate molar tooth. 

From the freshwater deposits at Clacton in Essex. 

Presented by J oltn Brown, Esq., F.G.S. 

85;l. A fossil fragm ent of an upper jaw with a molar tooth of probably the sa111e 

s1>ecies of Rhinoceros, from the sam11 stratum and locality. The teeth in 

both specimens closely correspond wilh those of the existing one-horned 

Rhinoceros of India. 

Prescnt,ed b.3/ tlte R ev. E. Everest, JIii.A. 

854. A fossil fragment of the left ramus of the lower jaw of a Rhinoceros, with 
portions of two molar teeth. 

From t111, tertiary formations of the Sub-Himalayan district, India. 

Presented by the R ev. E. Everest, Jl1..4. 

8a5. The crown of the fourth molar, rigbt s ide, upper jaw, of the Rliinoceros 
ticlwrltinus: the summits of the enamelled ridges of the crown had just 

begun to be abrnclN]. 
From the cave at Kent's HolP, Torquay, Devon. 

Presemed by Gerard Smit!,, Esq. 

856. The crown of the antcpenultimate or fifth molar, right side, upper jaw, 

of the R!tinoceros ticlwrl,inus, which bad not cut the gum or been pro­

vided with fangs. 

From Kent's Hole, Torquay. Presented by Gerard Smitli, Esq. 
2 E 
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857. The fifth molar, left side, upper jaw, of the Rhinocei·os ticlwrhinus, with 
the crown moderately worn. 

From Kent's Hole, Torquay. Presented by Gerard Smith, £sq. 

858. The fifth molar, right side, upper jaw, of the RMnoceros tichorhinus. 
From the drift, five milc.>s west Qf \V' orcester. 

Presented by Sir Everard Home, Bart., F.R.S. 

859. The penultimate or sixth molar, right s ide, upper jaw, of the Rhinoceros 
ticlior/1inu.s: the crown of the tooth had but recently come into use at 
tEie period when the animal perished. 

From the drift, five miles west of \V'orccster. 

Presented by Sir Evcrard llome, Bart., F.R.S. 

860 The crown of the fifth molar, right side, upper jaw, of the Rhinocero. 
ticliorliinus. 

From the drift of Gloucestershire. Presented by 11'/r. Fisher. 

861. The sixth molar, right side, upper jaw, of the same Rhinoce1·0s: being 

postl'rior to the preceding, the crown is less worn. 

From th<> drift of Gloucestershi re. Presented by 11!/r. Fisher. 

862. The penultimate or sixth rnolar, right side, upper jaw, of the R!tinoceros 
ticlun·liinus. 

From the unstratified drift of Brunn, near Engersdorf, in Lower Austria. 

862'. The corresponding molar of a recent Rhinoceros. 

863. A fragment of an upp~r molar of a Rhinoceros.· 

Locality unrecorded. 

Hunterian. 

Hunterian. 

Hunterian. 

864. The crown of the third deciduous molar, left side, lower jaw, with fr:1g­

ments of a large molar, of the Rhinoceros teptorhinu.s? 
From the unstratified drift of Zess<1, near Schlachen, Bohemia. 

1-/unterian. 

865. The penultimate or s ixth molar, right side, lower jaw, of the Rhinoceros 
ti'cliorhinus. 

From the c;ive al l<irkdale, Yorkshire. 

Presented by John Gibson, Esq., F. G.S. 
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866. The penultimate molar, right side, lower jaw, of the Rhinoceros ticliorltimtS. 

From the cave at Kent's Hole, Torquay. 
Presented by Gt:rard Smith, Esq. 

867. The penultimate molar, right side, lower jaw, of the R!t-inoceros tichorltinus. 

Locality unrecorded. Iiunterian. 

868. A cast of the proximal end of the rig ht humerus of the Rltinoceros 

Scltieier111acl1ei·i, Kaup. 
T he original is described in the 'Ossernens Fossiles du l\1useurn d.­

Darmstadt,' 3'"• Cah., p. 12, and an cntiTe humerus of the same species 

is figured in tab. xiii. fiir. 4. 
~ ~ 

From the miocene tertiary formation at Epplcsheim. 

Presented by Sir Pltilip de JW. Grey Egerton, Bart., 1W.P. 

869. Part of the head of the left humerus of a Rhinoceros: it is almost corn­

plctcl y petri 6cd. 

From Lissa, n.-ar Lackenwerth, in 13ohemin. 1-lunte,·ian. 

870. T he distal half of the left hmnerus of the /Utinoceros tir,/wr!iimts: a great 

part of the articular condyles has heen broken off: and apparently gnawed. 

From the Hyiena Cave at Kirkdalc. 

Presented by J ohn Gibson, Esq., 1-'.G.S. 

871. Part of the shaft and distal end of the left humerus of the Rl,inoceros 

ticlu:n·liinus; from which a great part of the articular conclylcs has been 

similarly fraetured and gnawed away. 

From the Hyrena Cave at K1rkdale. 

Presented by John Gibson, Esq., F.G.S. 

872. A fragment of the proximal extremity, with part of the articular surface, 

of the left ulna of the Rliinoceros ticliorliinus. 

From Kent's Hole, Torquay. P resented by Gerard Smitli, Es9. 

878. A gnawed fragment of the radius of apparently the same Rhinoceros; 

from which all the cancellous structure has been removed ; its condition 

being very like that of a marrow-bone which has been sucked dry by a bear. 
Frnm the cave of Kent's Hole, Torquay. 

Presented by Gerard Smit/1, Es9. 
2 E 2 
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874, A gnawed fragment of the femur of a RMnoceros. 
From the cave of Kent's Hole, Ton1uay. 

Presented by Gerard Smith, Esq. 

875, A fragment ofa long bone of a Rhinoceros; showing the marks of having 
been gnawed. 

From the cave of Kent's Hole, Torquay. 

Presented by Gerard Smith, Esq. 

876. The distal extremity of the left os femoris of the Rhinoceros tichorhinus . 

From the drift in the neighbourhood of lVIoscow. Purchased. 

The follo"'ing specimens of fossil remains of the Rhinoce1·os constituted part 
of the sk eleton of one individual, which was discovered by the donor, Joseph 

\1/hidbey, Esq., Civil Engineer, in a cavernous fissure of the limestone quarries 

at Oreston, near Plymouth . 

• 
The crown of the right ante.penultimate molar of the upper Jaw of a 
Rhinoceros (RliinoceroJ· ticl1od1inus, Cuv.). 

878. The crown of the left antepenultimatc molar of the upper jaw of the 

same Rhinoceros. One side is broken away, displaying the thickness 
of the enamel and the coronal cement. 

879, A considerable portion of the second molar of the left side of the upper 

jaw of the same Rhinoceros. 

8t!O. The crown of the penultimate molar of the right side of the lower jaw of 

the same Rhinoceros. 

881. The crown of the third molar of the left side of the lower jaw of the 

same Rhinoceros. 

882. Ilalf of the crown and one of the fangs of an anterior molar of the left 
side of the lower jaw of the same Rhinoceros. 

883. The upper and posterior part of the neural arch of the atlas, showing the 

two posterior articular processes and the perforation for the nerves, of 

the same Rhinoceros. 
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884. A portion of the fifth dorsal verti-bra, including the articular surfoc:es for 

tbe head and tubercle of the rib on the left side, and showing the rough 

surface on the anterior and posterior sides of the body, from which tlw 
articular epiphyses have been detached, of the same Rhinoceros. 

885. The body of a dorsal Vt>rtebra of the s1tme Rhinoceros, showing the tcr. 

minal rough surfaces, with the detached <lrticular epiphyses, and part of 

the 1trticul1tr surface for the head of the left rib. 

886. T he body of a dorsal vertebra of the same Rhinoceros. 

88i. The body of a dor~al vertebra of the same Rhinoceros. 

888. The body of an anterior caudal vertebra of the same Rhinoceros. 

889. A body and part of the neural arch of a middle caudal vertebra of the 

same Rhinoceros : the detachment of the articular epiphysial extremities 

of all these vertcbrre correspond with the condition of the teeth, and 

pr ove the immaturity of the individual to which they belonged. 

890. A small fragment of one of the anterior ribs of the same Rhinoceros. 

8!11. A small fragment of one of the anterior ribs of the same Rhinoceros. 

892. A fragment of one of the middle ribs of the same Rhinoceros. 

8 93. A fragment of one of the posterior ribs of the same Rhinoceros. 

894. The syrnphysial extremity of the right os pubis of the same Rhinoceros. 

895. Anothn fragm ent of the same os pubis. 

1396. The glenoid cavity of the right scapula of the same Rhinoceros . 

• 
89i. The coracoid process and part of the gle.noid cavity of the left scapula of 

the same Rhinoceros. 

898. The proximal extremity, with the head of the left humerus, of the sa,ne 

Rhinoceros : the epiphysis supporting the articular surface has been <lc­
taclu:d, illustrating the same in11nature condition of the skeleton as the 

associated vertebrre : the fractured surface shows the extremely de!icatt' 

cancellous structure of the bone in the Rhinoceros. 
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899. The distal extremity of the left humerus of the same Rhinoceros : the 

epiphysis is here anchylosed to the shaft of the bone. 

900. The olccranon and part of the great sigmoid cavity of the right ulna of 

the samt: Rhinoceros; the cpiphysis of the olecrnnon ha~ been detached. 

90 I. TEie distal epiphysis, with the articular ex tremity of the right ulna, of the 

same Rhinoceros. 

902. T he proximal half of the left radius: the proximal epiphysis is here an­

chylosed to the shaft. 

903. The distal half, wantmg the epiphysis, of the right radius of the same 

Rhinoceros. 

904. Tbe right os unciforme, with the unciform process broken off, of the 
same Rhinoceros. 

905. The middle metacarpal bone oftht: right fore-foot of the same Rhinoceros: 
both epiphyscs are anchylosed to the sha ft, which is one-fourth longer in 

proportion to its breadth, than in the Rhinoceros indicus. 

906. The distal end of the right inner metatarsal bone of the same Rhinoceros. 

907. The fractured distal end of the right middle metatarsal of the same Rhi­

noceros. 

908. The proximal phalanx of the middle toe of the right fore-foot of the 

same Rhinoceros. 

909 'l'he proximal part of the tight fornut, with the head and great trochanter 

im the state of detached epiphyses; the depression for the ligameutum 
teres is shallower than in the femur of a young Rhinoceros indicus, in a 

corresponding state. 

9 10. A portion of the distal epiphysis of the right femur, including the 

external condyle, of the same Rhinoceros. 

() I J . A portion of the distal epiphys is, including the rotular surface of the left 

os femoris of the same Rhinoceros. 
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·12. A portion of the distal epiphysis, including the external condyle of the 

left femur, of the same Rhinoceros. 

fi3. A portion of the distal epiphysis, including the internal condylc of the left 

femur, of the same Rhiuoceros. 

9 14. The left patella of the same Rhinoceros. 

915. A fragment of the proximal extremity of the left tibia of the same 

Rhinoceros . 

9 I 6. Part of the head of the right humerus of the llliinuceros tichorl,inu~·: it 

has belonged to an older individual than the foregoing specimens, the 

proximal epiphysis being anchylosed. 

From one of the Oreston limestonl! caverns. 
Presented hy Joseph 1171,idbey, Esq. 

9 1 i . Portions of the argillaceous sand which Ii lied the cavern in which the fore­

going fossils were discovered. 
]>resented by J oseph 1171,idbey, Esq. 

Mr. \-:Vhiclbey describes the cavern containing the foregoing fossils as 

a kind of fissure in the solid limestone rock ; measuring fifteen feet wide, 

forty-five feP.t long, tak ing the direction into the cliff, and twelve fcP.t 

deep. 
This cavern was filled with solid clay or clayey sand, in wbich the 

bones were imbeddecl; they were situated about three feet above the 

bottom of the cavern. 

'\Vhen ~Ir. \Vhidbey began to work tl1is quarry the rock was seventy­

four feet perpendicular above high-water; the bones were found seventy 

feet below the surface of the rock, and about four feet above high-water 
mark. He quarried sixty feet horizontally into the cliff before he ca111e 

to the cavern. 

Before lVIr. " ' hidbey began to quarry here, one hundr-ed feet had been 

quarried into the clifl: so that one hundred and sixty feet was the distance 

between the cavern and the original edg~ of the cliff; in all other 

directions the quarries consist of compact limestone to a great extent. 
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The workmen came to this cavern by blasting through the solid rock, 
and at the depth in the rock at which it was met with, the surrounding 

linuestone was everywhere equally strong, and required the same Jabour 

to quarry it: Mr. ,vhidbey at that time saw no indication of the cavern 

having bad any external communication through the rock in which it 

was inclosed. See Philosophical Transactions for I 817, 1821 and I 823. 
Dr. Buckland's opinion of the mode in which the mammalian bones were 

introduced into the Oreston cuverus is citecl at p. 19, in connection with 

the remains of the ,voJf, and more especially the specimen No. 92, and 

to this opinion 1\/fr. \Vhidbey subsequently saw reason to assent. 

9 J 8. A cast of the crown of the third premolar, left side, upper jaw, of a young 
Rlunoceros ticliorhinus . 

The fangs bad not begun to be formed when the animal perished. 

From the bone-cave at Kuhloch. 

Presented by the Em·t of Enniskillen, D.C.L. 

Genus Acerotheriurn. 

919. Tbe second premolar tooth of the right side, lower jaw, of the extinct 
Hornless Rhinoceros (Acerotlierium incisivum, Kaup, Rhinoceros inci­
siivus, Cuvier). 

From the miocene tertiary deposits at Epplesheim. 
Presented by Dr. Kmtp. 

920. The fourth premolar, right side, upper jaw, of tb<>. Acerotl,erium incisivum. 
From the miocene tP.rtiary deposits at Eppleshcim. 

Presented by Dr. Kaup. 

921. The antcpenultimate molar, right side, lower jaw, of the Acerotlterium in­
C1S1V1t11t. 

From the miocene tertiary deposits at Epplesheim. 

Presented by Dr. Kaup. 

9:22. Fragments of a molar tooth of the Acerotlierium incisivum, Kaup. 

Presented by Dr. Kaup. 
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Genus Elasmotlierium:~'. 

923. A cast of the left ramus of the lower jaw, including the symphysis, of 

tl1e Eiasmot!tl'l'ium Fisclwri, Cuvier. The entire leng th of the jaw is 
twenty-s ix inches, the mola r series is ten inches and a half in exten t and 

te rminates at the middle of the jaw. The condylc is transverse, but· the 

a rticular surface is of comparat ively small size ; the re appears to be a 

second articular surface at the back part of the inner angle of the condyle; 

a thick, depressed, and nearly transverse process has been broken away 

firom the back of the condyle. The inner extremity of the process foru,s a 

protuberance helow the inner facet of the condyle. The angle of the 
~ 

jaw is rounded off and forms, with the th ick convex infe rio r border of the 

h ori zontal ranrns, a continuous curve, like that of the lower j aw in the 

Elephant, which it likewise resembles in its short and shallow eden­

tulous symphysis; but it differs from the Elephant in the extension of a 

coarse rugged ridge along both the outer and the inner margins of tlrn base 

of the ascending ramus, the oute r ridge ending abruptly on a line wi th 

the termination of the molar series. 

The Elasmotherium resembles the Rhinoceros in the structure of the 

condylc, espcciallr in the division of tl1e articular surface into an outer 

convex horizontal facet and an inner posterior vertical and slightly con­

cave surface ; the correspondence is further manifes ted in the tubercle 

below this surface and in the obtuse ridge running along the back of the 

conclyle which is indicated by the fractured surface. 

T he E lasmotherium differs from the Rhinoceros in having the angle 

of the jaw less produced ; and the dental canal commences nine inches 

in advance of the condylc. The molar tt:eth of the Elasmotherium arc 

li\'e in number in each rauius of the jaw, the an terior one being 

vny sn,all ; the penultimate one the largest, measuring three inches 

in the an te ro-postcrior diameter, and two inches in the transverse dia­

meter of the crown. The enamel is r eruarkable for its beautiful 11 ndu-

-t t ,\ r.H,µrt a plate, 0,1pio1• beast: in allusion to the plicated plates or enamel in thl? substance of th<> 

11101:\r tt'Hh. 

2 F 
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lating folds; but its general disposition most resembles that in the 

inferior molars of the Rhinoceros. The teeth of the Elasmotherium differ 

from those of the Rhinoceros, and resemble those of the Horse in the 

g1·eat depth to which they are implanted. in the jaw, before being divided 

into roots : the socket of the penultimate grinder extends, in fact , to 

the lowt>r margin of the jaw without any indication of pa1·titions for 
the lodgement of fangs: there is no trace of incisive teeth in the portion 

of symphysis which is prcsfrved, and which extends a little more than 

three inches in advance of the first small molar. 

The original of this specimen is preserved in the Museum of !Vloscow, 

and is unique; it was discovered in the frozen drift or <liluvium of Siberia. 

Presented by R. I. Murchison, Esq., P, G.S. 

Genus Macra·uclienia *. 

924. Tile third or fourth cervical vertebra of the 1l'1ac1·auchenia patac/1onica, 
Owen. The anterior articular end of the body has been broken off, and 

the anterior orifices of the canals for the vertebral artery may be seen 

cfose to the inner surface of the neural arch, on the fractured encl of tlfe 

vertebra. 

From the tertiary deposits of Port St. Julian, Patagonia. 
Presented by Cliar!es Dmwin, Esq., J:R.S. 

925. The fourth or fifth cervical vertebra of the 1l1acraucltenia pataclionica; want­

ing the posterior articular processes : both the entry and the outlet of the 
characteristic intra-spinal canal for the vertebral artery may he observed 

on the inside of the neural arch, in the angle bctwcPn it and the body of 

tile vertebra on the right side. 

From the tertiary deposits of Port St. Julian, Patagonia. 
Presented b-y l'hades Darwin, Esq., P.R.S. 

925'. The fourth cervical vertebra of a Llan,a (Auclienia Glama); to show 

itts correspondence in general form and structure with the cervical 
vertebra of the Maeraucbenia, and especially in the position of the canals 

for the vertebral arteries, which canals perforate the neural arch and 
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open into the canal for the spinal chord; this structure is pecul iar to 

th e Camel tribe amongst existing Mammalia. 

Presented by Professor Owen, F.R.S. 

925' . The third cervical vertebra of a Llama vertically and longitudinally bi­

sected, to show 111ore closely the position and extent of the canals for the 

vertebral arteries. Presented by Prefessor Owen, F.R.S. 

Both of the cervical vertebra, of the Macrauchenia are of the same 

size ; each measures seven inches and a half in extreme kngth, three 

inches and a hal f in breadth, and four inches in depth. 
I n the Giraffe and the Camel-tribe the spinous processes are thin 

huninm of considerable extent in the axis of the vrrtebra, but rising to a 

Ycry short distance above the level of the vertebral arch : the spinous 

procPsses have the sa111c fo rm in the corresponding vertebrre of the 

11-!larraudic,iia, but pr<'sent a still greater longitudinal extent : they cOrl!­

rncnce at the interspace of the anterior oblique processes and extend to 

opposite the base of the posterior oblir1ue processes ; the upper margin 
describing a gentle curve. T he tran:;vcrsc processes also present the 

form of sl ightly produced, but longitudinally extended, lalllinre : their 

disposition is essentially the same as in the Camelidce, but more nearly 

corresponds with the modifications prcsrnted by the /lucheni<e, or South 

A merican species. The inferior transverse processes- the only ones 

that arc developed in fishes, but which are present in the cervical vertebrre 

in i\liammals-are continued in the l\1acrauchenia, from the sides 

of the under surface of the anterior p art of the body of the vertebra; 

their extremities br ing broken off, it cannot be di,terr nined from the 

p resent specimens how far they extended from the body of the vcrtebrre, 

but they gradually subside as they pass b,tckwards : the superior trnnsvcrse 

processes are continued outwards from the s idt's of the posterior part of 
the body of the vertebrre, and gradually subside as they advance along 

tliree-fourths of the body of the n·rtebm : thl'y are not coutinm'd into the 

anterior and inferior transverse processes, as in the Llama and Vicugna, but 

arc separated thercfrorn by a narrow and shallow groove. The articular or 

oblic1 ue processes closely resemble those of the Llama in form and in the 

2F2 
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direction of the articular surfaces: those of the anterior processes look­
ing inwards and it l ittle upwards ; those of the pos terior outwards and a 

little downwards. 
I n the Macrauchenia a small longitudinal process is g iven off immedi­

ately below the base of the anterior oblique process ; this structure is 

not observable in any of the cervical vertebr::e of the Giraffe or Camel 
t ribe. In the form of the articulating sui-faccs of the bodies of the ver­

t ebr::e the Macraucl1enia deviates from the Giraffe and Camel but re­

sembles the Llama and Vicugna. I n tbe Giraffe and Camel the anterior 

articulating surface is convex and almost hemispheric. The posterior 

s urface is proportionally concave, so that the cervical vcrtebr::e are 
a rticulatecl by ball and socket joint s; yet not as in most reptiles 

with interven ing synovial cavities, but by the concentric ligamen­

w us intervcrtebral substance characteristic of the mammiferous class. 

I n the Llama ancl Vicugna the degree of convexity and concavity in 
the articular surface of the bodies of the cervical vertebr::e is much less 

than in the Camels; and consf>qucntly tbey carry their necks straighter 

:and more creel. l n the i\1acrauchenia the anterior articulating surface 

presents a still slighter com·exity than in the Llama, and the posterior 

:surface presents a correspondingly shallower concavity. The form of 

the extremitit!S of the body of the vertebr::e, especially of the posterio r, 
is subhcxagonal, the breadth being to t he depth as eight to five. 

The sides and under part of the vertebrre are slightly concave; on the 

inferior surface there are two ridges continued forwards from the poo;te­

rior margin of the ,,cn ehrn, each s ituated about an inch distant from the 

middle line; they converge as they pass forwards and arc gradually lost 

in the level of the vertebrn ; their ~rcatcst elevation does not exceed 
~ 

half an inch. In the Aucheni::e there is a longitudinal protuberance in 

the mcsial line, instead of the two ridges. The two long cP-rvical 
vertebm~ of the Macrauchenia are also characterised by the maintenancr 

of an almost uniform diameter of the body, both in i ts vert ical and 

transverse extent: the cervical vertcbr:re of the Vieugna come nearest to 

tbem in this respect: those of the Carn1el deviate further in the large ex­

cavation at the under part of the body. 
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The long vertebral or spinal canal 1s slightly <'xpanclccl in the 

present fossils at the two extremities: this expansion, which is gcnernlly 

in the ratio of the extent of motion of the vcrtebrre on each other, is 

more marked in the Camel, where the forrn and mode of a rticulation of 

the bodies of the ve rtebrre are designed t o admit of a free and cxtensi vc 

inflection of the cervical vertebrre ; such as is excrnpli lied in the s igmoid 

flexure of the neck in the living animal. In the Aucheni re, on the con­

trary, the neck is less gracefully carried erect and in an almost straigh t 

line, and the forrn of the vertebrre and the nature of their joints corre­

spond to this condition. From the length of the hodies of the cervical 

vertebrre of the Macrauchenia, and the almost flattened form of their 

anterior and posterior articular surfaces, it may be inferred that the long 

nec·k of this s ingular extinct quadruped was carried in the same stiff and 

upright position as in the Lla111a and Vicugna. 

The following individual differences' are observable in the two cervical 
~ 

vertebra? of the Macrauchenia :- in the pos terior one, No. 925, the supe-

rior arch is wider anc\ with thicker pariietes, the body is more concave 

below, and the inferior transverse processes have a more lengthened 

ongrn. 

92G. The fractured bocly of the first lumbar vertebra of the 1J1acraitcl1enia pa­

tachonica: the floo1· of the spinal canal is traversed by a strong lfll'dian 

longitudinal eminence. 
~ 

From the tertiary c\eposits of Poat St. Julian, Patagonia. 

Presented by Charles Darwin, Esq., F. U.S. 

92i. A fractured body of the second lumbar vertebra of the ll1acra1tcl1e11ia 

pa-l(1c/wnica: the longitudinal eminence on the floor of the spinal canal 

is l<'ss developed in this specimen. 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presented by Clwrles l)arwin, Esq., F. ll.S. 

9:?S. A fractured body of the third lumbar vertebra of the Jliacrmichenia 
pataclwnica; it is much co111presst0 cl antl reduced to a ridge along tl,e 

mi.ddle of its under surface. 

From the tertiary deposits of Port St. Julian, Patagonia. 

PreJ·cnted by Clwrles Darwin, Esq., F.R .S. 
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929. A fractured fourth lumbar vertebra of the il1acraucltenia patachonica ; an 

abnormal growth of bone from its posterior margin, tending to produce 

anchylosis with the adjoining vertebrre, indicates the animal to have been 

aged. 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presented by Clwdes Dai-win, Esq., F.R.S. 

930. A fractured fifth lumbar vertebra of the Jllfacranclwnia pataclwnica: the 

trrausversr. diameter of the spinal canal at its anterior outlet is one inch 

seven lines ; the vertical diameter being one inch three lines : the median 

ridge and lateral dt•pressions still characterize the floor of the canal. 

From the tertiary deposits of Port St. Jnlian, Patagonia. 
Presented by Cltarles Daiwin, Esq., F.R.S. 

931. A fractured sixth lumbar vertebra of the Jlfacrauchcnia patachonica. 

From the t!'rtiary deposits of Port St. J 11fom, Patflgonia. 

Presented by C!tarles Danuin, Esq., F.R.S. 

932. F'ragments of the neural arche$ of some of the preceding lumbar 

vertebrre. 

933. The anterior articular or oblique processes of some of the preceding 
lumbar vertebra~. 

934. Three fragments including the body and portions of the two transverse 

processes of the last or seventh lumbar vertebra of the Macraucltenia 

palaclwnica ; the posterior surface of each transverse process is charac­

terised by a large and deep transversely oval articular surface, exceeding 

in size the intermediate articular process in the body of the vertebra; 

this three-fold articulation of the true with the false vertebrre, does not 

exist in the species of the Camel tribe, but is peculiar among existing 
~lfammalia to the Horse, Hippopotamus, Tapir and Rhinoceros. 

The articulations of the body and transverse processes of the last lumbar 

vertebra of the i\1acrauchcnia differ, however, from the corresponding arti­
cular surfaces of the Horse, inasmuch as the middle surface is convex, 

while the two lateral ones are concave, and these are moreover relatively 

larger than in the Horse or Hippopotamus; by this strncture the trunk 
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was more firmly locked to that segment of th"' vertebral column which 

re,ceives and transmits to the res t of the body the motive impetus given 

by the hinder extremities, which arc in all quadrupl'ds the chief powers 
in progression on dry land; while at the same time the shock must have 

been diminished by the great extent of interposed elastic cartilages ; and 

a certain yielding or sliding motion would be allowed between the lumbar 

ve:rtebra? and sacrum. 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presented by Charles D arwin, Esq., F.R./,. 

935. Fragments of the pelvis including the two com·ex articular surfaces on the 

transverse processes of the anterior sacral vertebra, adapted to the con­

cavities on those of the posterior lumbar vertebra; and a small portion 
of the acetabulum. 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presented by Cliarles Darwin, Esq., J,~R. S. 

936. Fragments of the left scapula of the 1llfac1·aucltcnia pataclwnica. 
F1·0111 the tertiary deposits of Port St. Jul ian, Patagonia. 

Presented by Clwrles Dmwin, E sq., F.ll.S. 

The aeromion commences about half au inch behind the glenoid cavit)', 

and rises at once to the height of three inches above the plane of the sca­

pula, in which strnrture we may trace the same tendency to the Ruminant 

type as is manift>sted in the scapula of the Hippopotamus and Anoplothe­

rinm; for in most other Pachyderms the spine increases gradnally in height 

from both its extremities to the middle part. The anterior margin of 

the spine benrath the short acromion is perfora ted by an <'lliptical fi ssure 

111<0 asuring l<'n lines by three lines. Th e extent of the spine which is 

prc~crvcd measures eight inches and a half: it is a th in and nearly 

stra ight phne of bon<', expanding into a thick and rugged upp,' r margin, 

wh ich slightly overarches the inferior fossa. 

In its general form and p1·oportions chc spine of the scapula in the 
]Vlacrauchenia presents the nearest rcsem blance to that of the H ippopo­

tamus ; hut its origin is closer to the articular surface of the scapula 

than in this or any other Pachydermal or Ruminant animal. 
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937. '!'he proximal extremities of the anchylosed radius and ulna of the 111a­
crauclumia pa1acl,011ica. 

From the tertiary deposits of Port St. Julian, Patagon ia. 

Presented by Cliarles .Darwin, Esq., F.R.S. 

The portion of the antibrachium of the Macrauchenia which is pn,­

scrved, presents a condition of the radius and ulna in tenncdiate to those 

which respectively characterise the same bones in the Pa<:hyderms and 
Car:,cls. In the former the radius and ulna are separated bones, united 

in the prone position by ligament, but so closely and fi rmly that the move­

ment of supination cannot be performed: in the ordinary Ruminants they 

are partially joined by bony confluence, which rarely extends to the 

proximal extremities: in the Camel and Llama the anchylosis of the radius 
and ulna is so complete that no trace of thrir original separation can be 

perceived, and the olt>craoou appears but as a mere process of the ra1lius. 

In the Macrauchenia the nnchylosis of the radius and ulna is also com­

plete, but the boundary li ne of the two orig iuaHy disti nct boues is very 

man ifest, and the proportion which each contributes to the great articu­

lating surface for the distal end of the humerus is readily distinguishable. 
About a sixth part of this surface is due to the head of the radius, wh ich 

enters into the composition of the anterior and outer part of the articu­

lation, and its extent is dclinecl by a depressed line, describing a pretty 

rcgttlar curve, with the concavity directed forwards and a little o utwards. 

The following bones belong to the same right fore-foot ; they were disco,•ered 

in the tertiary deposits of Port St. Julian, Patagonia, antl 
Presented by Clw,·lcs Darwin, Esq., F.R.S. 

938. The inner metacarpal hone, corresponding to the second in peutadactyle 

quadrupcds, of the 1Jil"crauc/11mia pa1aclio11ie<1. 

!la9. The middle met:11:arpal bone of the 1l f<tcrauc/,c11i<t p«lacl,011ica. 

!140. The outer metacarpal bone, corresponding to the fourth in pentadactyle 

r1uadrnpcds, of the lltfacn11,c/iei,ia pataclwnico. 

94 1. The proximal phalanx of the inner toe of the A1ar:raucl1e11ia pat"chonica . 
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942. T ile middle phalanx of the same toe. 

943. Tbe distal or ungual phalanx of the sa111e toe. 

944. The proximal phalanx of the middle toe of the lli/acrauclienia pata­

clionica. 
945. The proximal phalanx of the outer toe of the 1li/acraucl1e11ia pata­

ch.011ica . 

946. The middle phalanx of the same tOe. 

The instructive portion of the rigl,t fore-foot to which the last­

d<'scribed bones belong, presents the most important difference between the 
ext inct !Vlacrauchenia and the Raberrant uminant.ia, to which it is allied in 

the p<' culiar structure of the cervical vertebrre,ancl shows its essential affini­

ties to be to the tridactylc Pachyderms, as the Tapir, the Rhinoceros, and 

more pa1·ticularly to the extinct tapiroid Pachyderms of the Eocene 

tc.rtiary formations of Europe, called Lophiodon and Palmothcrium. 
These bones d~monstrate that the Macrauchenia had thrt!e toes on the 
fore-feet and not more; and tl,at the fully developed metacarpal hones 

are distinct, and correspond in number with the toes, and an! not anchy­

losed into a single cannon-bone as in the Ruminants. The distal 

articulating facet of each of the metac,Hpal bones extends so far upon 

both the anterior and posterior surfaces as to describe more than a semi­

cir cle; in the two lateral metacarpals it is t raversed throughout by a 

longitudinal convex ridge dividing it into two equal lateral parts ; the 
ridge is most produced on the posterior half of the joint; iu the middle 

metacarpal this ridge subsides before it reaches the anterior part of the 

articular surface. 

The structure of the above-described joint proves that the motion of 
the toe upon the metacarpus was much freer and more extensive than in 

the Rhinoceros, which is the only existing ungulate mamn,al which pre­

sents the tridactyle structure in the fore-foot. In this spccirs the 

metacarpo-phalangeal articulations exhibit only a slight trace of the 

longitudinal ridge and grooves which are confined to the posterior part 

of the joint; these are more developed in the Camclid,:e ; but thr Hog and 
Jiorse in this respect approach nearer to the M:acrauchenia, though the 

2c 
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structure of the metacarpo-phalangeal joints in the Hog falls far short of 

the compactness and strenglh, combined with freedom of flexion and l'X­

teusion, which distinguish those of the i\ifacrauchenia: the Pat(IJotlierinm 

11wdium, Cuv., 1nost resembles the Macrauch,mia in the structure of the 

trochlear metacarpo-phalangeal joints; but both in this species and the 

Pa/(1Jotlwri1111t crassum, the articular surface at the distal end of the meta­
carpal bone is relatively narrower than in tiw Macrauchenia: moreov1:r, 

all the species of the extinct Palreotherc differ from the 1\llacranchenia in 

the greater size and strength of the middle as compare,! with the lateral 

metacarpal hones. The last phalanx does not resemble the neatly de­

fi ned ungulate phalanges of the Ruminantia and Solipecla, hut has the 
ir.regular form characteristic of those of the Pachyderrna; it is wedge­

sh,iped, broader than it is long, with :i. rugged surface, except where it 

plays upon the distal encl of the second phalanx, where it is slightly 

concave in one direction and convex in the ocher. A portion of this 

ph alanx extends backwards behind the articular surface as in the corre­

spomling bone of the Palreotherc and Rhinoceros. 

947. Tine right felllur of the 1J/Iai·raut:!1enia pataclionica. 
From the tertiary depos its of Port St. Julian, Patagonia. 

Presented b!J C/1.ai-les Darwin, Esq., F.R.S. 

This fine hone is full two feet in length, and consequently longer than 
the femur of any known Camel or Rhinoceros ; as compared with its 

transverse diameter it is much longer than the femu r of the latter animal : 

in the proportion of its breadth to its length and the expansion of its ex­

t~emities as compared with the diameti,r of the shaft, it more resembles 
tliat of the Camel. The femur of the Giraffe di lfers from that of the 

Macrauchenia in the excessive expansion of its distal extremity. But 

the most striking evidence which the present femur affords of the 
affinity of the Macrauchenia to the anisodactylc modi6cation of the 

Pachydermal type, is the presence of a third trochanter. Of the Pachy­

clerms which have this characteristic structure, the extinct Palreothere 

offers the nearest resemblance to the l\'lacrauchenia in the general form 
and structure of the femur. 
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But the femur of iVIacrauchcnia, m the flatness of the back part of 

its neck, and the elongated fonn of the post-trochanterian depression, 

resembles that of the Camel rnlher than t hat of the Palreothere; and the 

same rcsernblance is shown in the cylindrical figure, straightness and 

length of the shaft. The depth of the t rochanterian depr,:ssion, and the 

incurvation of the strong ridge continued downwa1·ds fro 111 the great 

trochanter, are individual peculiarities in the ~1acrauchenia. 

In the l!eneral form and relative size o f the conclvles of the distal cxtr<'-
~ . 

m ity of the femur, the ~lacrauchene is intcm l('diate between the Cam<'l and 

Pal.:eotherc, but more resembks the latter. In the artienlar surface for 

the patella it deviates so11,cwhat from the Palreotherc, having this part 

lo nger in propo 1·tion to its hrcadth, more re1,:ularly and deeply concave 

from s ide to side, and with its lateral boundaries more sharply defined. 

948. The proximal extremiti<!S of the anchyloscd tibia and fibula of the 

righ t leg of the JJtfacr aiu:lienia 71atac/1011ica. 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presented b!J CliarleJ· J)arwi1t, Esq., F.R.S. 

949. TEie distal anchylosed extremities of the same tibia and fibula. 

Presented by Cliades Darwin, Esq., F.R.S. 

In the struC'ture of the bones of the [cg of the Macrauchenia we find 

the same trans itional character between the Pachydennal and Run,inant 

types which is afforded by the ch:·linable limits of the anehylosed hones of 

the forc-arn,. In the Pachyderms the fibula is au entire and distinct 

bone : in the Ruminant~, with the exception of the small i\llusk Deer, 

an1d in an inferior degree the Elk, the fi bula appears only as a short con­

tilluous process sent down from the under part of the external condyle of 

the tib ia, its dis tal end being 1·cpresented by a detached ossiclc : in the 

Camel tribe the proxi111al process is in a still more rudimental state. In 

the l\llacrauchenia the fibula is cntirc,but is confluent with the tibia through 

nearly its whole extent; the prox iinal part of the fibula is well defined : 

its head is anchyloscd to the outer concl yle of the tibia, but the shaft is 

continued free for the extent of nearly two inches, and then again becorncs 

confluent with the tibia, form ing apparently the outer ridge of that bone. 

:Zc2 
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About fi ve inches from the distal end of the tib ia this outer ridge be­
comes flattt'ned by being, as it were, pressed against the tibia, and the 

anterio r and posterior edges are raised above the level of the tibia: 

beyond this part the limits of the fibrula begin again to be defined by 

deep vascular grooves. The outer side of the distal end of the fibula 

is excavated by a broad tcndinous groove. The fibula and tib ia are 
distinct bones in both the Palreotheres and Anoplothere~, as in the ex­

isting Pachyderms. 

950. The right astragalus of the irlacrauclumia patacltonica. It is with the 
P achyderms having three toes to tlw hind-foot that the Macrauchenia 

agrees in the most important characters of the present instructive bone; 

its anterior or scaplwidal surface, for example, is simple and not divided 
into two equal or subrqual facets hy a v,ertical ridge, as in the isodactyle 

P achyderms: and it is with the astragalus of the Tapir and Pala:othere 

that it presents the closest correspondence in the general form and minor 
details of structure. 

If the upper or tibia! articular surface be con1pared with that in the 

Pal,eotlierimn 111agmtm, it will be seen that the gcncrnl di rection of that 

s1Urfacc is more parallel with the axis of the bone in Macrauchenia. In 

the Palreotherium it is turned a little towards the outer or fibular side, 
and in the Tapir the general direction of the same surface is placed still 

more obl iquely. The anterior border of this articulating surface is broken 

by a semicircular notch in the Palreotherc: in the Tapir it describes a 
gentle concave curve, and the i\1Iacraucl1enia resembles the Tapir in this 

respect. The chief' difference between the astragalus of the Tapir and 

the Palreotherc, when viewed from above, obtams in the relative length 
of the bone anterior to the tibia! articulating surface: the ~lacrauchenia 

presents in th is respect an intermediate structure, but differs from both 

in the greater extent of the tib ia! side of this part of the astragalus. 
From the tertiary deposits of Port St. J uliau, Patagonia. 

Presented by Cliai-les Darwin, Esq., F.R.S • 
951 . A metatarsal bone of the J11acr<mcl,enia JJataclwnica . 

From the tertiary deposits of Port St. Julian, Patagonia. 

Presellted h!J C!tarles D arwin, Esq., F.R.S, 
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952. A small fragment, with part of the last molar tooth, of a nondescript 
P achyderm. The crown of the tooth is invested with cna,nel, and is tn,­

Ycrsed longitudinally down the middle of one side by a deep angular 

g roove, and on the opposite side, but nearer oue end of the tooth, by a 

concave canal gradually widening as the tooth descends. The enamel 

lining this depression is extremely thin: it form s a projecting ridge 

along the end of the crown near this depression, and a similar ridge at 

the opposite cud of the tooth : the surface of the enamel is minutely 
wrinkled. 

From the tertiary deposits at Bahia Blanc:1, near Patagonia. 

Presented b,'J Cluwles Darwin, Esq., F.R.S. 

Genus Eqnus·. 

95:J. The skull of a species of Equus as large as that of a Horse of fourteen 

hands and a half high. 
~ 

From Dunschaughlin Bog, I reland. 

Presented by t!te Earl ef Enniskitlen, D.C.L. 

954. A posterior inft:rior molar of a small species of Eqmts. 
From the Crag at Walker"s Cliff; Norfolk. 

Hitnterian. 
955. Au inferior molar of a species of Equus. 

From the drift deposits at Iffley. Hunterian. 

95.;'. The inferior molar of a recent Horse, placed by Mr. Hunter by the side 

of the preceding fossil to illustrate its nature. rlttnlerian. 

956. An inferior molar of a species of Equus, the crown of which has almost 
erlti rely been abraded and the fangs are elongated. 

From the dl'ift deposits at lftley. Himterirm. 

957. The proximal phalanx of the right fore-foot of a species of Equus. 
Locality unrecOl'ded. Himtcrim,. 

958. A middle molar, right side, upper jaw, of a small-sized Horse or specie, 
of Eq1t11J·. 

From the cave called Kent's Hole, Torquay, Devon. 

Presented by Gerard Smit!t, Esq . 
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959. The last molar, left side, upper jaw, of a small-sized species of Equus. 
From Kent's H ole, Torquay. Presented by Gerard Smitlt, Esq. 

960. A middle molar, left side, lower jaw, of a small-sized species of Equus. 
From Kent's Hole, Torquay. Presented by Gerard Smit!,, £s9-

The following fossil remains, from 961 to I 116 inclusive, of a Horse, or of an 
animal of the genus Equus, most of which indicate species about fourteen hands 

high, were discovered by Joseph \Vhidbey, Esq., Civil Engineer, in the cavernous 

fissures at Oreston, near Plymouth, and were presented, through Sir John Bar­
row, Secretary to the Admiralty, to tbe Hoyal College of Surgeons. They form 

part of the specimens referred to by Dr. Buckland in the 'Hdic1uire Diluvianre,' 

pp. 7'2, 73 and 75, "Horse, about twelve, of difte rent ages and sizes, as if from 
more than one species : •• in which work will 'be found a full description of the 

('averns in tbe Oreston linwstone. Cuvier was unable to fix upon any cha­

racters in the foss il remains of the gt'nus Equus whid1 he examined, proving 

them to be specifically distinct from the existin!? Horse: he merely remarks that 

the bones are not so large as those of onr large H orses, but more approaching 
the size of those of the Zebra. Uncquivocall y distinct species have since been 

determined by fossil remains discovered in tertiary strata in Germany and India. 

961. The third or outer incisor, left side, upper jaw, of a species of Equus: 
the inverted cone of enamel, or' mark,' which penetrates the crown of 

the tooth had not been worn away when the an imal perished. T he outer 

angle of the tooth is more produced than in the corresponding recent 

tooth of the Horse compared with tbe fossil. 

962. The left upper canine of a species of Equus. 

963. The first molar, right side, upper jaw, of a species of Equus: the central 
enamel islands arc rather more pl icatcd than in tht> recent Horse, but the 

anterior angle of lhe crown is as much produced. 

964. The second ,nolar, right side, upper jaw, of a species of Equu,1·. It is re­

markahly distinguished from the corresponding tooth in the recent Horse 

hy the more complicated and elegant plications of the central islands of 

tl1e enamel, as also by the greater pl'Oportional antero-posterior diameter 

of the crown. 
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9fi5. The fourth molar, right s id<', upper jaw, of a species of Equus: this tooth, 

i:n its proportions and in the plications of its enamel, rcsc111bles the cor­

responding tooth of the recent Horse. 

966. The last molar, right side, npper jaw, of a species of Eqmts: it has been 

nearly worn down to the root, whereby part of the central inflected folrls 
of enamel arc obliterated, and the common dentinal base is exposed. 

96i. The first molar, left side, upper jaw, of :a species of Eqnus. The enamel 
surrounding the central isla11cls of cemC'nl, and especially the ante1·ior 

o:ne, has 11,ore complicated foldings than in the recent Horse, and the 

anterior angle of the crown is less produced. 

968. The second or th ird molar, left sid<!, upper jaw, of a species of Equus. 
The central isles of enamel are rather more plicated, but the whole crown 

has its antero-posterior extent longer in proportion to its transverse 

diameter than in the recent Horse's tooth compared. 

!169. TE1e fifth molar, lt'ft side, upper jaw, of a species of Equus: this tooth 

agrees both in form and disposition of the enamel with the corresponding 

tooth in the recent Horse. 

!170. Thie last molar, left s ide, upper jaw, of a species of Equus. It differs 
from the corresponding tooth of the recent Horse in a deeper inflection 

of the posterior longitudinal fold of enamel, which gives a biiobed ter­

mination to the grinding surface of the tooth at that part : the posterior 

internal angle of the second enamel island is also detached and form s a 

sepamte cylinder in the fossil. 

97 I. T he first or mid-incisor of the right side, lower jaw, of a species of Equus. 

972. The first or mid-incisor of the left side, lower jaw, of a species of Equus . 
These teeth are apparently from the same individual; the central in. 

fleC'ted cone of enamel or' mark' has been worn to the bottom in both. 

973. T he first or mid-incisor of the left side, lower jaw, of a species of Equus: 
the crown has been worn down to the fang and the mark obliterated, 

showing it to have belonged to an 'aged ' individual. 

974, Th e third or outer incisor, right side, upper jaw, of a species of Equus. 
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975. The left lower canine of a species of Equus. 

9i6. T he first molar, right side, lower jaw, of a species of E9uus: it presents 
a proportionally shorter antero-posterior diameter than in the recent 

Horse. 

9i7. The second molar, left side, lower jaw, of a species of Equus: the enamel 

is rather more plicated and the antero-posterior extent of the crown rela­
tively greater than in the recent Horse. The internal median inflection 

of enamel is double in the present specimen. 

9i8. T he third molar, left side, lower jaw, of a species of E9uus: it manifests 

the same differential characters, compared with the recent Horse, as does 

the preceding specimen. 

9i9. The last molar, left $ide, lower jaw, of a species of E9w1s: the posterior 
amgle of the crown is less produced than in the recent Horse. 

The following specimr.ns of teeth are from the lower jaw of an aged Horse: 
the crown in each having been worn down to the fangs, which are elongated. 

980. The fourth molar of the right side. 

981. The fifth molar of the right side. 

982. T he sixth and last molar of the right side. 

!)83. The fourth molar of the left side. 

984. Tlle fifth molar of the left side. 

985. A middle lower molar with the central folds of enamel quite obliterated 
and worn down to a common dcntinal. base, which has become smooth 

hy friction. 

986. The fractured atlas of a species of E9uus. 

!l87. The vertebra dentata, with most of its processes broken 011: of a species 

of Equus. 

988. The second dorsal vertebra of a species of Equus. 

989. A portion of the os sacrum of a species of Equus. 

f)/)0. The vertebral extremity of one of the anterior ribs of the right side of 

a species of Equus. 
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991 . The sternal end of a rib of a species of Equus. 

99:2. T.he sternal end of a rib of a species of Equus. 

99~. A portion of the left scapula of a species of Equus, including the coracoid 

process and the glcnoid cavity. 

99~ . A si 111 ilnr but smalkr portion of the left scapula of the same spe!'ics ol 

Equus. 

995. The prox imal extremity of the right ulna of a s1wcies of Equu~. 

996. T he proximal extremity of the left ulna of a species of E'quus . 

99i. The right metacarpal bone of a species of Equus. 

998. The right os pisifor,ue of a species of Eqmts. 

991,. The left os pisiformc of apparently the same individual. 

I 000. A fragment of the right os innominatum indu<ling the acetabulu,n of a 

spcci<·s of Equus. 

I 00 I. The head of the right femur, in the condition of a detached ('piphysis , of 

11 species of Equus. 

I 002. The right patella of a species of Equus. 

I 003. The right tibia of a moderalc~-sized Horse or species of Equus. 

I 004. The right astrngalus of a species of Eqieus. 

I 005. The left astrngalus of apparently the same individual. 

I 006. The left os !'a leis of a species of Equus. 

1007, The sesamoirl bone which plays behind t he dista l joint of the foot, called 

the navicular or nut-bone, of a species of Equus. 

I 008. The right os cuboides of a species of Equus. 

I 009. Th,. left os cuboides apparently of the same individual. 

IOI O. The right metatarsal bone of a species of Equus. 

I O 11 . The left 111cta1a rsal bone of a species of Equus. 

1012. The left ,netatarsal bone, wanting the distal ext1·ernity, of a spet·ll·s 
of Equus. 

2 H 
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I O 13. The proximal phalanx or great pastern bone of a species of Equus. 

IOI 4. The middle phalanx or small pastern bone of a species of Equus. 

1015. The ungual phalanx or coffin-bone of a species of Equus·. 

I O 16. The proximal phalanx of a species of Equus. 

1017. The middle phalanx of a species of Equus. 

1018. Tl1e left os calcis of a moderate-sized Horse or species of Eqm~· : it is 

c,oated with stalactite. 
From the Hyrena-cave at Kirkdale, Yorkshire. 

Presented by John Gibson, Esq. , F.G.S. 

1019. Tbe second incisor, left side, lown jaw, of a sp<•cies of Equus. It shows 

tl1e ' mark' and thus indicates a young individual. 
From the drift gravel, abovo.> the chal k, at Hessle, near Hull. 

Presented IJy l/Tiltiam Spence, Esq., F.R.S. 

i 020. The last molar, left sicle, upper jaw, of a species of Eqmts. The posterior 

longitudinal fold of the enamel is rather deeper than in the corresponding 

tooth of the recent Horse compared; in other respects the teeth closely 

agree. 
From the drift gravel, above the chalk, at H essle, near Hull. 

Presented by ll'illiani Spence, Esq., F.R.S. 

I 021. The right tibia of a small species of Equus. 
Locality unrecorded. }lunterian. 

1022. The distal phalanx or coffin-bone of a SJ>CCics of Eqnus. 
From a gravel-pit in Lincolnshire. 

Presented by Dr. Richm·dson, F.R.S. 

Equus Asinus. 

1023. A middle molar, left side, npper jaw, of a species of Equus, of the size of 
a large Ass. 

From the drift above the Londoa cla.y, at Dcptford. 

Presented by Sir Everard Home, Bart. , F.R.S. 
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I 024. The crown of a middle molar, right side, upper pw, of a species of 

Eq1ws, about the size of the Ass. 

From the pleistocene freshwater deposits at Grays, Essex. 

Presented by ll'm. Bait, Esq., F. U.S. 

I 025. The last molar, left side, upper jaw, of a species of Equus, of the size of 

the Ass. 

From the drift at Kcssingland, Suffol.k. 
Presented by lf/'111. Ball, Esq., F. G.S 

I 026. T he third molar, left side, lower jaw, of a sp,.cics of Equus, of the size of 

the Ass. 

From a pleistocene freshwater dcpo;it in Es8ex. 

Presented by fl/2n. 13all, Esq., F. G.S 

I 027. T he right astragalus of a small species of Eq1111s, probably an Ass. 
From the ancient landslip of Bonchurch, Isle of \V'ight. 

Pres1mted by Dr. llicliatdso1i, F.R.S. 

Equus Sivalensis. 

I 028. The symphysial end of the lower jaw with two of the incisors and the 

sockc•ts of the remaining incisors and of the canines of Lhe extinct 

Sewalik H orse (Equus Sivalensis, Falconer). 
From the tertiary deposits of the Sub-Himalayan district, India. 

Presented by 7'/iomas Bacon, Esq. 

I 029. A portion of the upper jaw of the extinct Sewalik Horse (Equus Siva­
lensis), with the three deciduous molar teeth on each side, and the inter­

V<'ning palate : the fourth molar, the first of the series of true molars, 

had just begun to cut the gum. 
From the tertiary deposits of the SufJ-Himalayan district, India. 

Presented by Thomas Bacon, Esq. 

I 030. A middle molar, left side, upper jaw, of a species of Horse (Equus curvi­
dens, Owen) . I t has a greater relative antero-posterior diameter than in 

the recent Horse, but differs more especially in the greater degree of in­
curvation of the entire tooth. 

2 H 2 
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The specimen is rompletely fossilized, and was discovered, with the re­

mains of the iVIylodon, Megatherium, and other extinct animals, in the 

tertiary deposits at Punta Alta, Bahia B lanca, South America, by the 

Do1101·, Clw?'les D arwin, Esq., F.R.S. 

I 03 1. A middle molar, left side, upper jaw, of the same species of Horse (Equu.s 
<:rwvidens). 

This tooth was discovered in the red argillaccous earth of the Pampas 

at Bajada de Santa Fe, in the province of Entre Rios, South America. 

It agrees so closely in colour and condition with the remains of the 

1\-iastodon and T oxodon from the same locality, as to leave no room for 
doubt respecting the contemporaneous \'Xistence of the individual Horse 

to which it belonged Presented by Cltarles D anvin, Esq., F.R.S. 

Genus Hippopotamus. 

I 032. The tip of the left external inferior in cisivc tusk of a fossil Hippopo­
tamus. I t was found associated with the molars of a large Ox or 

Aurochs. 

Locality unrecorded. Hunlerian. 

I 033. Tl1e extremity of the right upper canine of the 1-lippopotamus major, 
Cuvicr; it is imbedded in a mass of br-eccia. 

Locality unrecorded. l/1111terian. 

I 034. Tlw external wall of the right inferior canine or tusk of a young indivi­

dual of the H ippopotamus major, Cuvier. 

Locality unrecorded. flunterian. 

J 035. T he interna l wall of apparently the same tu~k. 

Locality unrecorded. flunteria11 . 

1036. A much-worn crown of an upper molar of the H ippopotamus nuyor, Cuv. 

Locality unrecorded. Huntcrian. 

I oa7. The anterior part of a lower molar of the Hippopotamus major, Cuvier. 

Locality unrecorded. l-fw1terian. 
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l 038. T he crown of thr last molar, left s ide, lower jaw, of the H ippopotamus 

major : it has a longer an tero-posterior diameter, as compared with the 

tmnsverse diameter, than in the existing H ippopotamus ampliibius . 

Locality unrecC1rded. Fl'untenrw. 

1038'. The last molar, l~ft side, lower jaw, of the recent H ippopotarn w, for 

1039. 

comparison with the fossil. Hunterim,. 

The crown of the last molar, ri!!ht side·, lower jaw, of the Hippopotamus 

major, Cuvicr. 

From the freshwater deposits 
Cromer, Norfolk . 

overlying tbe Au"io- ,uarine 

Presented by Jl1iss Flanna/1 

crag ;1r 

Gun,".'/ · 

1040. T he cast of a penultimate lower molar of the liippopotamus mqjor, Cuv. 

From the freshwater deposits near Happisburgh, Not·folk. 

P1·ese1ued b.1/ Robert Fite!,, Esq., J!'. G.S. 

I 040', A penultimate lower molar of the recent Hippopot,unus, for compnriso•1. 

104 1. The right large m€dian incisive tusk of the H ippopotamus 11uyor, Cuv. 

It has lost much of its original animal nnatter and is considerably dcco11,­

poserl. T his tusk when ent ire must have measured t>ig htcen inches i11 

length. It is the original specimen, described in Parkinson's ' O1'ganic 

R emains,' vol. ii i. p. 375, as ha\'ing been obtained from the T ill at 
\Valton in E ssex. Jl1us. P ai·kinso11. 

l 042 A portion of the apical extremity of tlie left lower canine tusk of the 

Flippopotamus major, Cu\' icr. 
From the pleistocene Till at \Valton, E ssex. 

.1fus. P r1rkinson. 

It is thns described by Mr. Parkinson:-" The point of an inferio r 

canine tooth or tusk, measuring full n iae inches in circLimference, ao cl 

having seven inches in length of triturating surface. From the great 

si.ze of this tooth, it is very likely to have belonged to the same an i111al 

to which the preceding tooth (No. I 04 l) belonged. Besides the longi­
tudinal strire and grooves observable in the enamel of its sides and 

inferior part, it is characterized by strong transverse rugous mark ing,, 
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which are placed at nearly regular distances of abont two inches ; and 

are observed to exist in the same manner on the fragment (No. I 043) 
which joins to it."-Organic Remains, vol. iii. p. 375, 

I 043. The inner wall, with its enamel, of the same left inferior canine of the 

Hippopotamus 111qjor, Cuvier. 

From the Till at ,:valton, Essex. Mus. Parkittson. 

I 0-14. A fragment of the left lower canine of the H ippopotamus mqjor, Cuvier. 

h is from a young individual, and had scarcely come into use ; the 
pulp-cavi ty extends to near the apex of the conical and unworn crown. 

l\ilr. Parkinson describes this specimen as follows :-" A fragment 

of a tusk or lower <:anine tooth which is only about half the size of the 

p:receding specimen. It has the markings of its enamel of a different 

cl1aracter from that of the larger tooth, and part icularly is devoid 
of those transverse rugous markings, which are so strongly formed 

in that specimen. From the roundness of this specimen in its cir­

cumference, and from the difference of its character, I am led to 
~uspcct that it may have belonged to the small H ippopotamus, which, as 

will be presently observed, was discovered by Cuvier, and which is only 

a:s yet known in a fossil state."-Organic R emains, vol. iii. p. 376. 
The characters cited by the author are explicable on the immaturity of 

th e specimen. 
From the T ill at \Vallon, Essex. 111us. Parkinson. 

I 0-15. The third premolar, right side, upper jaw, of the Hippupota11W$ m.ajor, Cuv. 

The specimen was dug up in a fi eld called Bur6eld in the parish of 
Leigh, five mi les west of \Vorcestcr. 

Presented by Sir Eve1·m·d llome, Ba1·t. , FR.S. 

I 046. The anterior part of the first true molar, \,·ft side, lower jaw, of the 

.flippopotamus mqjor, Cuvier. 

From the H yrena-cave at Kirkdale, Yorkshire. 
Presented by Jolin Gibson, Esq., F. G.S . 

T he specimens of the Hippopotamus mino1·, Nos. 1047 to 1059 inclusive, are 

those referred to in the following Memorandum transmitted with them by the 
D onor, J. 1Worrison, Esq. 
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« From the village of Sferra Cavallo, at the western cxtrc111ity of 

the valley of Palermo, the road leads round a cape into another 

smaller plain, but in many respects similar to that of Pakr1110. 
hounded by the lVIediterranean towards the N.\V. and on the land sicl,· 

by a semicircular range of high calcareous mountains. 

" At the bottom of this valley, and on a rock rising to a considerable 

elevation, stand the ancient town and castle of Carini. Looking 

down from the castle in the direction of the sea, there is seen near the 

foot of the range of mountains, on the western side, a line strongly 

marked, indicating the lin,it at some forn1 er period of the sea; jnclg­

ing by the eye, this line is on the same level with that of the cave" of 

Santo Ciro and Belenic in the adjoining valley of Pal<'rrno. 

" In several places along this supposcd watermark arc found large 
quantities of bones; yet a faet so inte,·est ing, although known fo r 

many months, appears to hal"e excited no attention either on the part 

of tl1e curious or of the learned. 

"At one point there is a large cave filled to the dt>pth of ten or 

twe[v.:: fo et with a dark soil 111 ixed with hones 111ud1 broken, aud 

which in the cours.: of this year have almost all been picked out 

and sold with modern hones for exportation to France. It would be 

impossible now to ascertain how these lay, and what s tate they were 

in previous to being disturbed; they appear to han• been n,uch less 
petrified than those of which mention is made hereafter, although 

from their similarity it may be safely assumed that they are of the 

same date. 

" At another point, but exposed to the weather and cov<'rcd merely 

by a little t'arth and fragm euts of rock fallen from the overhanging 
mountain, were found the rt-mains that accompany the present; these 

and some hundred weight more were all taken up from a space not 

more than six or eight fopt sr1uarc, and chiefly from under oue frag­

ment of rock, and it is more than probahle that under the superinten­

dence of one at all versed in these matters, the whole skeleton of tfH' 

ani111al to which the head and larger bones helong might have been 

obtained." 
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l 047. A consider.ihlt- proportion of the skull of a Jlippopotamus medius, Cuv. 

Presented by J . Jlforrison, Esq. 

I OJ 8. A portion of the left ram us of the lower jaw, with the beginning of the 
characteristic descenclinir angle, and the last molar and part of th,· 

penul timate molar tooth, of the same Hippopotamus. 

Presented by J. Morrison, Esq. 

l (M9. T wo superior molar teeth of t he same Hippopotamus, one of them much 

worn, cemented to a mass of breccia. 

Presented by J. ilforrison, Esq. 

l 050. Tl:c crown of the antcp,inultimatc molar, left side, lower jaw, of the same 

Hippopotamus. Presented by ,I. J11orrison, Esq. 

105 1. Crown of the penultimate molar, 

H ippopotamus. 

left s ide, lower jaw, of the sa111e 
]~resented by J. llforrison, Esq. 

l 052. The crown of the penultimate molar, right side, lower jaw, of the same 

I'lippopotamns. Presented by J. Jlforrison, Esq. 

I 053 . T l1e fourth cervical vertebra of the same H ippopotamus. 

Presented by ,f. 1lf01·rison, Esq. 

1054. T he fourth metacarpal bone of the right fore-foot of the same Hippopo-

tamus. Presented by J. Jlforrison, Esq. 

I 055. The fifth metacarpal bone of the right fore-foot of the same H ippopo-

tamus. Presented by J. Jlfori·ison, Esq. 

1056. The left acetal.iulu111 of the same H ippopotamus. 

Presented by J. 11101-rison, Esq. 

1057. T he distal end of the left fen,ur of the same Hippopotamus. 

Presented by J. Jlt/on·ison, Esq. 

I 0.'i8. Tbe right astragalus of the samr Hippopotamus. 

Presented by J. Morrison, Esq. 

l 059. The left os cakis of the same Hippopotm11us. 
P1·esented by J. ili01·rison, Esq. 

I 060. The crown of a molar of the smallc1· <'xt inct species of H ippopotamus 

(Ilippopotamus 111edius, Cuvicr). 
Locality unrecorcled. Hunteria-n. 
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The following specimens of the Hippopotanms medius, No. 1061 to 106i in­
clusive, are from the tertiary deposits of Candia, Greece, and were presented by 

Captain Graves, R.N., of H .M.S. Beacon. 

1061. T he CiOWll of the fourth molar, or the last premolar, left side, upper jaw, 

of the flippopotamus medius. 

1062. The crown of the fourth molar, right side, upper pw, of the sa111e 

Hippopotamus. 

1063. The crown of the fifth or antep<'nultimate molar, 1)r first true molar, of 

t'hc right side, upper jaw, of the same I-lippopotamus. 

106-1. The crown of the fifth molar, left side, upper jaw, of the same Hippo­

potamus. 

1065. T he crown of the last molar, left side, lower jaw, of the 1/ippopotamus 

medius. It has been moderately worn by mastication before the individual 

perished. 

1066. The crown of the last molar, left side, lower jaw, of the flippopotarnus 

medius: it has been rather more worn. 

I 067- The crown of the last molar, right side, lower jaw, of the H ippopotauws 

medius : its summits are entire. 

Genus Hexaprotodon. 

106:,. The postl"rior part of the skull of the He:r:ap1·otodon Sivalcnsis, Falconer 

arid Cantley; with the three posterior molar teeth on each side. 
Fro111 the tertiary formations of the Sewalik H ills in the Sub-Hiu,a-

laiyan district, I nd ia. Presented by tlie R ev. E. Ei,crest, .Jf..,-J. 

1069. The expanded- symphysial end of the lower jaw of the H e,vaprotodon 

Sivalensis, showing the six incisive teeth (dentes primores) characte ristic 

of the genus, and the two canines : the crowns of all these teeth ha\'e 

been broken off very near their sockets. 

2 I 
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1070, A portion of the left ramus of the lower jaw, including the three posterior 

molar teeth, of the He:rap1·otodon Sivalensis. 
Presented by the Rev . . E. Everest, M.A. 

l0i I. A portion of the right upper maxillary bone, with the last premolar and the 
first true molar tooth, of the He:raprotodon Sivalensis. 

Presented by tAe Rev. E. Everest, ill.A. 

1072. The crown of an upper molar of the He,raprotodon Sivalensis. 
From the tertiary formations of the Sewalik H ills. Purchased. 

I 0iil. The crown of an upper molar of the He:caprotodon Sivalensis. 
From the tertiary formations of the Sewalik H ills. Purchased. 

1074. A portion of the crown, with the abraded extremity of the left upper in­

cisor, of the 1/c:caprotodon Sivalensis. 
From tht1 tertiary fol'lliations of the Sewt\lik Hills. Pm·chased. 

I 075. The protruded and abraded extremities of the upper and lower canine 

tusks of the right side of the Ilc:raprotodon Sivale11sis. 
From the tertiary formations of the Sewalik Hills. 

Presented by Thonws Bacon, E~·q. 

Genus Anthracotlierimn. 

I 076. A cast of a fragm ent of the right ram us of the lower jaw, with the penul­

timate and last molar teeth, of the Anihracotl1erium magnum, Cuvier. 
The jaw is remarkable for its great thickness as compared with its 

depth, but there is an indication of a descending process leading from 

the back part of the fragm ent towards the angle, which calls to 111ind 
the peculiar form of the lower jaw in t'he Hippopotamus. T he penulti­

mate molar supports four pointed eminences, a little worn by mastica­

tion; the last molar has an additional bifid tubercle or lobe posteriol'ly, 

as in the H ippopotamus. 
The original of this cast was discovered in the lignite beds near 
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Cadibona, a village at the foot of the great Apennine Chain, and is 

described and figured in the 'Ossemens 

p. 398, pl. lxxx. fig. 2. 

Genus Sus. 

Fossiles,' ed. I 822, tom. iii. 

Presented by Baron Cuvier. 

1077- Two of the inferior incisors of a \Vild Boar (Sus scro/a, Linn.). 
Locality unrecorded. /1unteriau. 

l 0i8. The right and left lower canines of the same Wild Boar. 
These specimens and the quantity of hazel nuts preserved with then, , 

were transmitted to l\llr. Hunter by l\llr. Jones, with the following memo­

randum:-

" D ear Sir, 

"The under jaw of a \:Vile\ Boar or some other animal and the 
nuts, which I have taken the liberty to inclose in the box, were a few 

days since found about ten feet under ground by a labourer as he was 

digging peat or turf. 
"Several single tusks have been found, and they were all worn in 

the manner you will observe these to be at the extremit ies; and the 

quantity of nuts were very considerable : they seemed to lay in a layer 

of white sand between the strata of peat. Fro m whence could thcv 

comer Is it possible they could remain there ever s ince the Deluge ? 

·' Abingdon, Berks, 

~fay 23rd, l7Si-" 

(Signed) " vV. JON ES." 

" The layer of sand anr\ nuts extended upwa.-ds of eighteen feet horizontally."' 

10j9. T he left inferior tusk of a , Vild Boar (Sus sc1·0/a). It was exhumed 

eight or ten feet from the surface, out o f the peat-meadows, half a ,uill' 
west of Newbury in Berkshire. 

Presented by JVI,·. A!e:cander, Surl(e<>n, N e111bur!J. 

A good account of this locali ty, unde1· the name of the' Peat-pit near 
Newbury,' is contained in a Letter dated Fcbrnary 24th, 1757, fron, 

2 I :l 
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Dr. J ohn Collet to the Bishop of Ossory, F.R.S., which is printed in the 

P hilosophical Transactions for the year 1757, p. 109. I n the list of 
organic remai1is are included " A great many horns, heads, and bones of 

several kinds of Deer, the horns of the Antelope, the heads and tusks of 

Boars, the heads of Beavers, &c." 
It is most probable that the specimens Nos. 211 and 212, the latter of 

which is recorded to have been found in a moss-pit in Berkshini, are 

from the celebrated peat deposit atNcwbury. 

Genus Clir.eropotamus. 

I OtsO A cast of the mutilated basis cranii and upper jaw of the Chreropotamus 

Cuvieri, Owen. I t demonstrates the two glenoid articular surfaces, which 
arc fiat as ,in the Peccari ; the two zygomatic arches, which also 

resemble thost: of the Pcccari in their irrcat width and rectilinear direc-
~ 

tion : the specimen likewise exhibits the posterior part of the palate, 

the pterygoid processes, the three posterior or trne niolars on each side, 
t.h ree of the four premolar teeth, the second being absent on the right 

s ide and the third on the left side. A part of the orbit is prcsel'vcd on 

one side, demonstrating the position of the eye. 

The two antel'iOr p1·1imolars arc sepa1·a1ed by a vacant space and have 

simple compressed crowns, the foul'th :and fifth have each two tubercles 
and a basal ridge. The crnwns of the tnw molars a1·e square-shaped 

and suppol't fou r principal tub~rcles in two transverse pairs, with a 

s rual!cl' one at the intcrspacc of ca<:h pair, the whole being Sul'rounded 

by a strong basal ridge. 
Fl'Olll these characters Cuvicl' established a 111:w genus of Pachydel'ms 

more nearly all ied to tilt! Hog-fau,ily than to 1he Anoplotherium. The 

Cha:ropotamus appa l'ently bore a dose aflini ty to the Anthracothcrium, 

by which it was connected with the Hi.ppopotau,us. 
The 01·iginal of this cast was discovet·ed in the Eon•ne gypsum <1narries 

.it Montmartre, and is clcscril,ed in the 'Ossemens Fossile,;,' ed. 1822, 
.. • '>6'> I I .. tom. 11 1. p. ~ ~- p . xvm. 

Presented by tlte Pr,fessors ef tlte Garden ef Plants, Pai·is. 
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I 081. A cast of the right ramus of the lower j.aw of the C!ta:ropotmnus Cuvieri. 
Frnm the Eocene freshwater deposits :1t Bin stead, I sic of \ \Tight. 

Presellted by the lfev. C . .Darwin Fo:v, 111.A. 

The condylo id process in the Ch:ero1>otamus is raised high,·1· above the 

angle of the jaw than in the trne Carnivora, and it is less conYcX than in 

the H og, ag rt'ci11g with the shape of the articular surface in tli•: uppt·r 

jaw demonstrated hy the Paris ian specimen of the prl'sent rare extinct 

P·achyckrm. In the size of the coronoid process the Pcccari exceeds the 

true Hogs ; and in that respect, as well as in the form ancl position of its 

canin,; teeth, makes a nearer approach to the carnivorous type: but in 

the C hre ropntamus the coronoid process is s till more developed in cor­

rc-spornlcncc with the greater bulk of the temporal n,uscle, the s ize of 

which is indicated by the span of the zygomatic arches; and the angle 

olf the jaw is produced backwards. In 1hc wavy outl ine of the inft"rior 

bo rder of the lower jaw, the Pl'ccari alone amongs t the Hog tribe re­

sembles the Chreropotamus. Tlw two <letached molars of the lower jaw 

described by Cu"ier, foe. cit. p. 26 I, and which he comparPS with the 

third and fourth molars of tlui Babyronssa, an: shown by the present 

specimen to be the fou rth and tifth, or penultimate and antepenultimate 

molars, counting backwards, of the Chieropotamus, and correspond with 

the penultimate and antepenultimate g ,·inders of the Pcccari. The last 

molar of the lower jaw in both the Pcccari and Babyroussa diffe rs fro 111 

the preceding in having two accessory, s maller and more closely approxi­

mated tubercles at the posterior pa rt of the tooth, with a third small 

tubercle in the middle of the in tnspace between these and the next pair 

of tubercles. 

In the present specimen the last mola r of the low1•r jaw of the C h.e­

ropotamus pr<'sents the same additional posterior tubercles as in the 

Pcccari , and thus corroborates the conclus ions of Cuvier as 10 the affi­

ni ties of the present ,•xtinct gcuus to the existing members of the H og. 

tribe. The other teeth correspond in cv<' ry r<·speet with the description 

and figures in the' Ossetnens Fossiles ' ; but tit~ fossil laere described 

yields another fact essential in characte1·i1.ing the genus, and which the 

frugmcnts in C nvicr's poss-,ss ion were too imperfect to afford, viz .. tbc 
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exact number of molar teeth in the lower jaw, which is twelve: of these 

tbe three posterior teeth on each side are tuberculatc or true molars; 
anc\ the three anterior ones arc compressed and conical, or false molars; 

the latter have each two roots ancl are relatively larger than in the Hog­

tl'ihe. The tooth anterior to the grinders, and which from its shape 

Cuvier regarded a~ a canine, is situated closer to the symphysi.5 of the 
j.aw than in any of the existing Suid(IJ : hut the Peccari in this respect 

also Cllmes nearest to the Clrn: ropotamus. The grinders, as in the Peccari, 

an• uarrow1•r in the lower than in the upper jaw. On the outer surface 

of the jaw, near its anterior extremity, the n1scular forauiina are as 

n urncrous as in the jaws of the Hog-tril•e. 

Genus Hyracotlieriwn. 

I 082. T he skull, without the lowt:r jaw, of the Hyracot/1eriu,u lcporinum, Owen. 

This uniqm' specimen was disco,·cred in the Eocene or London Clay 

at Herne: Bay. Presented by l/7illiam Ridwrdson, Esq., F. G.S. 

The molars are sc,•cn in number 011 each side, and resemble more 

nearly those of the Chreropotamus than the molars of any other known 

genus of existing or extinct Mammalia. They consist of four spurious 
molars or premolars, and thl't!e true molars. The first and second 

premolars, counting from bcfo1·e backwards, have simple subcompressed 

c.rown~, surmounted by a s ingle median conical cusp with a small 

anterior and posterinr tubercle at the outer side, and a ridge along the 

inner side of its ba~c : they are st'parated from each other by an inter­

space nearly equal to the ant<'ro-posterior diameter of the first molar, 

which measures two lines and a half. The s.:cond and the remaining, molars 
~ 

are i11 dose juxtaposition. The third and fourth false molars present a 

sudden increase~ of size and of complexity of the grinding surface, with 

"' coHcsponding: chang,i of form. The plane or transverse section of the 

crown is subtriangular with the base outwards and nearly st raight, the 
,~pex inwards and a little forwards, rounded off, to which the nnterior 

and posterior sides converge in curved lines; the grinding surface sup-
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the inner side ; there are two smaller elevations, with a depression on 

the summit of each situated in the middle of tht~ crown, and the whole 

is surrounded with a ridge, which is developed into a small cusp at the 

anterior and external angle of the tooth. These teeth form the principal 

difference between the dentition of the p resent genus and that of the 

Chreropotamus, in which the corresponding falsi, molars are rl'latively 

~111al.ler and of a simpler construction, having only a single external 

pyramidal cusp with an internal transver~e ridge or talon at its base. 

The true molars, three in number on each side, closely correspond in 

s trnc ture with those of the Chreropotanrns. They present fonr principal 
conical tuhcrd cs situated at near the four angles of the quadrilatr.rnl 

grinding surface. 
Each transverse pair of tubercles is connected at the anterior part 

of their base by u ridge, which is rnised midway into a smaller conical 

tubc1·cle with an excavated apex. The crown of the tooth is surrounded 

by a well-marked ridge, which is dcvelopi:d, as in the third and fourth 

false molars, into a sharp-pointed cusp at t'he ante rior and external angle 
of tl1e tootb. The hindmost molar is more contracted posteriorly, and 

its quadrilateral figure less regular than the two preceding mola1·s. 

The sockets of the canines or tusks indicate that these teeth were 

relatively as large as in the Peccari ; and that they were directed down­

wards as in that species, and as most probably also in the Chreropota111us. 
The temporal muscles were as well devel oped as in the Peccari, the 

depressed surface for their attachment ex tending on each side of the 

cranium as far as the sagit.tal suture. 

The frontal bones arc divided hy a conti nuation of the sagittal suture. 

The nasal suture runs transversely across the cranium parallel with the 
an terior boundary of the orbi ts . 

The lachrymal bone reaches a very little way upon the face The 

external angle of the base of the nasal !bone, which is of considerable 

breadth, jo ins the lachrymal, and Sl'parates the superior maxilla ry from 

the frontal hone. The anterior margin of the molar hone encroaches a 

little way upon the face at the anterior boundary of the orbit. 



248 

T he under surface of the palatal process of the maxillary bones is 

rugose, as in the Pcccari; the portion of the skull, including the intn­
maxillary bones and the incisive teeth, is unluckily broken off and lost. 

That the eye was full and large, is indicated by the size of the optic 

foramcn and the c;ipacity of the orbit, the vertical diameter of which 

ecpmls one inch. 

The upper part of the cranium anterior to the sagittal suture is 
sl ightly convex from side to side; its longitudinal contour is nearly 

straight. The face gradually becomes uarrowcr anteriorly; it is slightly 

concave at the sides. 
The general form of the skull was p,robahly intermediate in character 

between that of the Hog and the H yrax. The large size of the eye mu~t 

have given to the physiognomy of the living animal a resemblance to 

that of the Hare and other timid Rodentia. 

I 083. A dorsal vertebra of a small mammiferous quadruped, agreeing in si~e 

with the HyracotAerium lepoi·inum, aud from the same stratum and 

locality. Presented by William R icltardson, Esq., F.G S . 

Genus Anoplotherium. 

I 084. A portion of the alveolar series of the left ram us of the lower jaw of the 

AnoplotAerium commzme, Cuvier, with five of the molar teeth in situ: the 

irmer surface of their crowns arc exposed to view. 

The specimen is imbedded in a block of gypsum, and is most probably 
from the quarries at Montmartre. Hunterian. 

I 085. A portion of the left ramus of the lower jaw, with the penultimate and 

part of the antcpenultimate and last molars in situ. It is imbedded in a 

block of gypsum. 
From the Eocene quarries at Montmartre. 

1086. A cast of the skull, in profile relief, of the Anoplotl1erium commune, with 

the series of teeth complete in both the upper and lower jaws. 
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The temporal fossre are long and meP. t above at a sagitta\ ridge: the 

orbit is bounded by a descending post-orbital process. The teeth in­

clude three incisors, one canine, and seven molars on each s ide of both 

j,tws : the canines are smaller than the firs t premolar, and do not project 

beyond the !en:\ of the other teeth ; but these form one unln·okm1 series, 

as in the Human S ubject; no l\fammal ian animal, existiug or extinct, 

resembles i\liai. in this character, except the Anoplotherium: the name* 

i111 pli l's the har111\css naturn of th<: beast, which was unprovidcd with 

h orns, tusks, claws, or any other ins trument of o ffence. 

Pre.rented by Prof de Blainvitle. 

The fo llowing casts of the bones of the Anoplo therium, from No. 1087 to 
No. 1 10~'1 inclusive, bdong to the same right fo re-foot, and were presented to 

the College by Baron Cuvicr. 

I 08i. The right scaphoid bone of the Anoploilu:rium cv1mmme. 

I 088. The right scmilunar bone of the .//11071/otlterium commune. 

1089. The right cunciforn, bone of the Anoplotlterium commune. 

1 090. Tl1e rig ht pisiform bone of the Anoplot/;erium com,mme. 

I 09 1. The right trapezium of the Anoplot/1erimn commune. 

I 092. The right trapezoidcs of the A 11oplot!teri11m co11wm11e. 

1093. T:bc right os magnum of the Anoplotlierium commune. 

J 094. The right unciform bone of the Anoplod1eri11m co1m11une. 

1095. A rudirnn1tal metaca1-pal bone of the r ight inne r toe of the right fore­
foot of the Au<Jp!otl,erimn commune ; it corresponds with the second 

digit of the pentaclactyle foot. 

1096. The nwtac-,npal bone of the inncr111ost of the two fully developed toes of 

the right fore-foot of the A11oplotl,eriwn co1mmu1e; it co1-r,·sponc\s with 
th e third 111etacarpal bone of the pcnta<lactyle foot. 

• ( t pri\'. o~xv11 11.,'C(IJNU, Or,pfor lx«st. 

2K 
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109i, Th'le outer metacarpal bo111! of the two fnlly developed toes of the right 
fo re-foot of the Anoplotlierium commune; it corresponds wit h the fourth 

metacarpal of the pentada<'tyle foot; there is a small articular surface 

which, with an adjacent one on the os unciformc, afforded attachment to 

the rudiment of the fifth metacarpal . 

J 098. The proximal phalanx of the inner toe of the same fore-foot of the 

Anoplotlu:rium co11111uu1e. 

I O~H). The midclle phalanx of the 11111er toe of the same fo 1·c-foot of the 

/ /nnplotlieriwn commune. 

1 I 00. The distal or ungual phalanx of the inner toe of the same fom. foot of 
the Anop/(Jt/ierium commune. 

I IOI . The proximal phalanx of the outer toe of the same fore-foot of the 

Anoplotlieriwn commune. 

l I 02. The middle phalanx of the outer toe of the same fo ,·c-foot of the 
An(Jp/otlier ium co111111u11e. 

I 103. Tl1e distal 0 1· ungual phalanx of the outer toe of the same forc:-foot of 
tlie Anoplot/1e1·imn commune. 

The orig inals of the foregoing casts of the bones of the fore-foot were 

cl iscovered in the Eocene deposits of gypsum at Montmartre. 
The first of these bones which Cuvicr obtained were the sern ilunare, 

the unciformc and the o~ magnum ; and the result of his comparisons 
was that they were intermediate in their forms betwt:en the Hog and 

some otlrnr Pachydenns on the one hancl and the Ruminants on the 
other. Subsequent discoveries eonfirrncd the c·arli cr incluctio11s, and 

demonstrated that there had been entombed in the gypsum quarries a 

Pachydern1 with fore-feet having but two complctcly developed toes, the 
medius and the annularc, of which the metacarpal bones cont inued 

distinct throughout life ; the other toes being rciprescntccl by very 
simple rudiments : this peculiarly cons tructed fore-foot was finally 

demonstrated to belong to the same ani mal as the skull with small 
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canint•s and an unbroken series of ter:tl1 (No. 1086),and to which Cuvier 

gave the name of Anoplotlwrittm co1n1nu11c. Sec the deta iled descrip­

tions of these bones in the above-ci t<'d edition of the ' Osscmens Fos­

s ilcs.' tom. iii. 

11 04. The head and a considerable portion of the shaft of the thigh-bone of 

the .,4noplotlwrium r.omm1me, Cuv.; it shows the well-developed and cha­

racteristically situated small trochanter_ The specimen is partly i111 bcd­

cl,,d in a block of lVIontmartre gypsum, from which it was rel ieved by the 

JJ011or, Tf/illimn Clijt, E.'sq ., F.R .. <,·. 

The following casts of the hones of the Anoplotherium, from No. I I 05 to 11 I 7 

inclusive, belong to the same k·ft fore foot, and were presented to the College 

by Baron Cnvic r. 

I 105. T!te astragalus of the Anoplotlw·rium C(}lmmmc. The anterior snrface is 

divided by a vertical ridgc into two art icular surfaces, more unequal 
than in the Hippopotamus and the Ruminan tia, and less unequal than 

in the I-lo~; it most resembles that of the Camel. Besides the broad ·-
i11ferio r articulation with the 0 1lcanr111n, it in terlocks with that lion<: bv , 

a peculiar bent process continued from the posterior, inferior and oute r 

angle, which Cuvier states he had not found in any other animal. 

l 106. The cakaneum of the Aur,p/otl1eriw11. cmmmme: it presents superiorly a 

convc·x articulation fo1· the support of the fibula, anteriorly a surface 

twice as long as liroad for the os c11Loides, and inttrnally two vcrtiC'al 

a rticula r surfaces, besides the broad horizonta l one, for thl: astragalus. 

These characters, Cuvier obse1Tes, are met with only in the calcanca of 

the r,'cn-toecl Pachyderms, as the Hippopotamus, the Hog-tribe, and 

thP Ru1ninantia. 

I l Oi. The os cuboidcs of the /l11oplot/1eri11m coimmme : it pn:scnts antcriorl y a 

s i11 gnlar articular surface fo r a n1etatarsa l bone, and is distinct from the 

seaphoid, as in the Pachyderms and Camel-tribe. In the trne Rurninantia 

these bones arc anchylosed together. 

2 K 2 



I I 08. Tine os scaphoidcs of the A ,wplotlierium co,mmme : it articulates by two 

surfaces with the os cuboidcs, and presents anteriorly but one a rticular 

surface for a cuneiform bone : on the inner side of the bone just behind 
tlhat surface there is a small facet indicating the existence of a second 

rudinwntal cuneiform bone. 

I I 09. T he os cuneiforme of the Anoplotlwriwn commune, corresponding with 
the in ternal of the ihrce which are found in the pentadactylc foot. 

111 0. The in.ner111ost of the two distinct metatarsal bones of the Anop!otlierium 

commune : it corresponds with the third or middle 111elatarsa l of the 

pentadactyle foot. 

J J 11. The outermost of the two metatarsals of the Anoplotlierium co1111111ine : it 
conesponds with the fourth 111etatarsal of the pcntadactyle foot. 

1112. The proximal phalanx of the innermost toe of the Ano;:,lot/1eri1an 
co1mnunc. 

111 3. The middle phalanx of the same toe. 

J 114. The distal phalanx of the same toe. 

J 115. The proximal phalanx of the outermost toe of the Auop!otlteriwn commune. 

I J l 6. The middle phalanx of the same toe. 

J 117. The distal phalanx of the same toe. 

The originals of the foregoing casts of the bones of the hind-foot 

were d iscovt>red in the Eocene deposits of gypsun, at ~1:ontrnartre, and 

a rc tkscribcd by Cnvier in the' Ossemens Fossilcs,' ed. 1822, toon. ii i., 

who justly obscn·cs that the structure presented by this hind-foot is 

,tbsolutcly unknown amongst existing animals. The Ruminants alone 
have a didactyle hind-foot; bur these, even the Camels, which resemble 

the Anoplotheriu111 in the scparatio11 of the cuboid a111l scaphoid, have 

the metata rsal bones continent, and fonni11g a single hone called the 
''cannon-bone." 



Subgenus Dicholnme. 

I 11 8. Tbe cast of a portion of th.: right rarnu.s of the lower jaw of tin! /Jiclw­

bune cerviuwn, Owen. This specimen, besides being larger than the cor­
responding part of the Didt. leporinum of Cuvier, diffe rs in the for111 of 

the ascending rnmus of the lower jaw, whereby it approaches nl'arer to 
the true Ano plot l1erium. 

From the Eocene freshwate r deposits. at Binstead, Isle of vVight. 

Presented by S. P. Pratt, Esq., F. G.S. 

The original of this cast is figured, as belonging appan,n tly to a spe­

ci cs of Jll/osclius, in the 'Geological Transactions,' vol. iii ., 2nd Series, 

1830, p. 15 I, wlwre the s trata fro m which the fossi l was d<!rivcd a rc 
descrihcd as follows:-

" The ,,uarries at Binstead are, as is well known, s ituated in the 

lower fresh watt'r formation, and consist of altcrnatiug beds of compact 
siliccou, limestone, sand, and whitish shelly marl, composed al111ost 

eutire lv of comminutcd fre hwate r s lwlls. The rnarls arc more o r less 
•' 

indnrntcd, and fonn s,.,·crnl clis1inct hr<ls sqrnratcd hy thin s,•ams of 
clay, the lower of which contain the principal part of the foss il remain~ 

observed, al though indications of the same may be seen in all the beds. 

Th<'se r<·mains consist of numcrons fragments of bones, scalPs and tecLh. 

lVIost of the fragments of bone have hi,cn ronndcd, and they arc gl·nera)h, 

so 111 nch injm<'d as to make it difficult to class thcn1. On,i specimen, 
however, appears to be the head of a hun1crus, anotlwr a hone of a foot , 

hod, prohably belonging to the Pacl,ydcrmata above mcnt iont·d, as they 

were found in connexion with till' ll'Nh. The ~rcatC'r number of the 
~ 

hones may he ident ified with those of the freshwater Turt le, consisting 
,nincipally of re ,nains of the carapax ; and two g;cncr~ at li·as t, the 

Einys and Trionyx, have bt'cn observed, corresponding with those 

described hv Cuvit'r as found in the Pa,·is ba,in. Of the t<'cth om· is a ' . 
molar of JJal<eotlterimn 11wgm1111, another agrcc·s with the first molar of 

Pa{(cotlieri11111 mini11111m, and 1 he third is appar<·ntly part of a mola r of 
Anoplotlterium co111111w1e." 
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Order RUMINANTIA. 

Genus Gamelopardalis. 

I I J 9. A cast of the lower jaw of the fossil Giraffe of l ssoudnn ( Camelopm·dalis 
Biturigum, Duvernoy). 

The original was <lisCOl'ered in a yellowish argillaceous stratum in the 

digging of a well iu the town of Issoudun, and has been described and 

figur~d by Prof. Duvemoy in the ' Annales des Sciences Naturdles,' 
,frd Series, tom. i. Having compared this ca,t, at the request of Prof. 

Duvcrnoy, with the specimens of Gi1·affo in the Hunterian l\'Iuseum, it 

was found that the fossil jaw from Issoudun differed from that in the 
existing Giraffe, of bo th the Cape and Nubia, in the greater degree and 

regularity of the conl'cxity of the lowei· margin of the ramus below the 

molar teeth, which wa~ due principally to the smaller height of the 
ra111us below the last molar as compared with its height below the second 

and third molars. The last molar is 1·elatively smaller in the Issoudun 

fossil than in the Giraffe; the posterior lobe is also relatively smaller and 
more s imple. The penultimate and the antcpenultimate teeth are more 

equal in size in the Issoudun fossil. In proportion to the extent of the 

molar series, the fossil has a relatively shorter jaw and a shorter symphysis. 
The symphysial expansion for the incisive teeth commences in the fossil 

imrnccliately anterio1· to the outlet of the dental canal, but it commences 

an inch in advance of the outlet in the existing G iralfo. The length of 

tl1e rnmus between the first molar and the posterior cornrnencernent of the 

symphysis is greater in the fossil than in the existing Girafte. The outer 

surface of this part of the ramus, between the molar and the sy111physis, 
is more convex in the fossil. The concavity continued from behind the 

last molar upon the anterior ascending border of the coronoid process is 
absolutely widt'r and deeper in the fossil. The height of the ascending 

nimus from the angle to the condyloid process, as compared with the 
length of the molar series, is less in the fossil. 

In all the foregoing points, except the relative length of the symphysis, 
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the fossil 1·cscml,lcs the Elk as much as it diffe rs from the G iraffe : in the 

length of tl1e symphysis it is intermedia te between the Elk and the G iraffe. 

The fossil of Issoudun ri·sembles thP. Giraffe and diffe rs from the Elk in 

the characteristic superior breadth, or transverse dia111 <':tcr, of the second 

and third molars, and in the rugous surface of the enamel; in the con­

cavity of the inner surface of the ram11s between the first molar and the 

symphysis, and in the thicker posterior margin of the ascending ramns. 

F rom these and some minor cha meters the Issoudun fossil cvidentl y 

ap proxi111atcs most nearly to the genus Camelopai·dalis, but off;,,rs striking 

diltcrcnces from the existing species of Giraffe, and tends in these devia­

tions towards the genus Alces. Presented by Pref. D1wen1oy. 

Genus Cen;us. 

SnlJgcnus J11egaceros. 

1120. The skd1'ton of a g igan tic Deer, comn,only, hut erroneously, ca lled the 

' I rish E lk' (.llegacen,s l-Jiber11ic11s, Ow1·n ; CcrvuJ· 1llfcgaccros, Ha,·t : 

Ce1f « bois gi,gantesq11es, (.;uvi,·r). This skeleton main ta ins a closl: cor­

respondence with the Fallow D eer ill the bones of the trnnk, the nnrnber 

of ribs, and a lso in the forms nnll p1·oportions of the bones of the 

extremities, but these arc rather s tronger relatively to their leng th. The 

cervical vertcb,·re a re propo1·tionally mnch la rger, in relation to the great 

wci 0 ·ht which they were destined to sup1>ort when the antl<·rs were fully :, . . 
deYelopcd. T hr. subgeneric character and chief prculiarity of the present 

extinct S))l'c ies arc mani fested by the <'Xtraord inai·y development and the 

fonn of tbe antl<'rs. The span of the antle rs, mcasnred in a straig l11 

line between the extre111e tips, is eight foct; the k-ngth of a ~inglc antler 

follow ing the cm·,·c is SC\'cn feet th ree inches. 

The rounded beam of the antler expands, soo1w1· than in the true ]Jama 
or: Fallow Deer, into a broad pal ,n, which sends off all the proccssrs or 

snags, save one, from its anterior bonier, in which respect J}(/egaccros 
diffe rs from Dama and resembles Alces; it differs fro 111 the Elk in haYing 

one posterior branch or 'spiller,' and more <'specially in having both 
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brow-antler and bezantler. The Reindeer ( Rangijer) makes the nearest 
approach 10 the JJl/egaceros in the large development of the antlers, but 

the extinct species far surpas$CS all known Cervi<kc in the enormous pro­

p onions of the antlers as compared with the skull. In the occasional 

hifutcatio11 of the expanded end of the brow-antler it agai ll approximates 
the characters of the R(·indeer ( Rang ifer), but doc:s not pnsh its allin ity 

to this genus so fa1· as to have antlers developed in both sexes, as C uvicr 
suspected. Col. Hamilton Smith, the founder of the subgent·ric divi­

sions of the Linnrean Ccrvus, has reft' rred the g·igantic Deer 01· Ireland 

to the section Dama, or the Fallow D eer "' ; but the pecul iar propor­

tions and modificatione of the antlers of the extinct species in question 
afford as good g rounds for a special snl>genus for its rcct'ption, as those 

on which the subgenus D ama itself has been proposed. 
The forms and propo1·tions of the cranium, and especially of the bones, 

a11d especially those of the nose and of the upper and lower jaws, closely 

ag ree wi1h the type of the Fallow and Reindeer. 

From a freshwater P leistocene deposit of shell marl beneath a hog 
near the town of Limerick. Purdwsed. 

I I :L I . The skull and an tlers of the gigantic Deer (ill/egaccros H iberuicus). The 
an1lcrs m,~asurn across in a straigh t line, between the extreme tips, e ight 

feet four inches : <'ach antler, from the burr to the extreme tip following 
the curve of the midflle, measures five fret nine inches. The breadth of 

the expanded extremity of the broadest brow-an tler is fonr inches four 

lines. The nnrnber of snab"'s or branches of the b,·am is seven, one hcino· 
"' continued from the hind margin ahoLLt one-third of the way from the 

base. The breadth of the occiput is seven inches. 
Fl'Om the Pleis tocene freshwater marl beneath a bog in 

Limrrick. 
the county of 

Purchased. 

11 :,!2. Ta>e skull ,111d n1utilated antlc,·s of the gigantic Deer (JJ!legaceros llibe1·­

n ic11s). The brow-antlers in this specimen present a rhomboidal form , 

slightly concave abo;•e, and mr asm·es s ix inches and a ha lf across tlwir 

• Gri ffith"s Translation of Cuvier, YOI. iv. p. 87, vol."· p. 306. 
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b~oadest part; the circmnfcrcnce of the beam above their origin is ten 

inches, as in the preceding specimen. 

Locality unrecorded. Hunterian. 

J I 2il. T he skull and mutilated antlers of the Gigantic Deer (111/egaccros 11iber­

nicus). T he right brow-antler is hiforcatc, the breadth between the tips 

of the forks being six inches; the circumference at the beam above its 

o,·igin is nine inches. 

Locality unrecorded. 1-lunterian. 

J 124. A vertical longitud inal section of the skull of the Gigantic Deer (Jllega­

cerns Hiuen1icus), with the beam of the right antler. 
From the Pleistocene freshwater marl, beneath a bog III the <;Ounty 

Down, Ireland. Pni-clwsed. 

I 125. A longitudinal section of the beam of an antler, with the part of the cal­

varium from which it grew, of the Gigantic Deer (111/eg·aceros Jliuernicus) , 

showing the compact cellular tissue of the pedestal or stem of the antler 

between the skull and the burr, and the looser cancellous tissue and 
cavity in the centre of the beam. 

From the Pleistocene freshwater marl, beueath a bog in the county 

Down, Ireland. 

The specimen from which the section was mac\1~ was 

P1·esented by the Earl ef Enniskillen. 

1126. The base of a shed antler of the Gigantic Deer (lllfegaceros l-libernic11.$), 

showing the convex surface which has been c\1:taehed by the absorbent 
p,rocess from the skull. 

F rom the Plcistocene marl, beneath a bog in the connty of Longford, 

Ir eland. Presented by the Earl ef Enniskitlcn. 

1127. The skull of a female of the Gigantic Det!r (111cgaccros llibernicus). I t 
sl10ws that this sex, as in most other species of Cervus, had no antlers: 

a longitudinal angular prominence ri ses from the posterior half of the 

frontal sutu1·e, like that in the G iraffe; there is an irregular subc1uatlran­

gular vacuity separating the contiguous extremities of the frontal, nasal, 

2L 
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lachrymal and superior maxillary bones ; the roof of each orbit is per­
f ornted by a ci rcular foranum half an inch in diameter; the occipital 
bone, and especially the condyles, are of Jess relative extent than in the 
male. This rare specimen was taken from the Pleistocene freshwater 
marl, beneath a bog in the county of Longford, Ireland. Purc!tased. 

1128. The lower jaw of the Gigantic Deer (llfegaceros Hibernicus), wanting the 
incisor teeth. 

From the Plcistocene freshwater marl, beneath a bog in the connty of 
Longford, Ireland. Presented by the Earl of Enniskilten. 

1129. The left ramus of the lower jaw of the Gigantic Deer (i'J!Iegaceros lliber­
nicus), showing the effects of inflammation and ulceration on the outer 
and under surfaces of the bone. 

From the Pleistocene freshwater marl, beneath a bog in the county of 
Longford, Ireland. P1·ese11ted by the Eai·l ef Enniskiflen. 

1 rno. The right ram us of the lower jaw of the Gigantic Deer (ilfcgaccros llibcr­
nieus) ; with the outer wall of the sockets of the molar teeth removed to 
expose their fangs. 

113 I . The left ram us of the lower jaw of the Gigantic Deer (ll1egaceros Hiber-
nicus) ; with the course of the dental canal exposed. I-lunterian. 

I 132. The atlas of the male Megaceros llibernicus : both t ransverse processes 
have been broken ofr 

From the Plcistocene marl, beneath a bog in the county of Longford, 
Ireland. Presented by the Ea?'! of Enniskillen. 

1133. The body of the dentata of the same 1Wegaceros Hibernicus. 

Presented by tAe Eal'l ef Enniskillen. 

J 134. An entire atlas of the male Megaceros Hibernicus. 
Locality unrecorded. Hunterian. 

1135. The vertebra dentata of the Jlt/egaceros Hibernicus. 
Locality unrecorded. Hiinterfon. 

I 136. The third cervical vertebra of the male iWegaceros Hibernicus. 
Locality unrecorded. Hunterian. 
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11 37- The fourth cen•ical vertebra of the male i.11egaceros HibernicU,S, 
Locality unrecorded. Hu11terian. 

11 38. The 6frh cervical vertebra of the male M egaceros JfibernicuJ'. 
Locality unrecorded. lfunterian. 

I 139, The sixth cervical vertebra of the male M egaceros /fibernicus. 
Locality unrerordcd. 1-bmterian. 

1140. The seventh cervical vertebra of the male 11-fegaceroJ· 1-libernicus. 
Locality unrecorded. Fluntcrian. 

1141. The first dorsal vertebra of the male i.11egaceros 1/ibernicus. 
Locality unrecorded. /-lunterian. 

1142. The second dorsal vertebra of the male 11-fegaceros /-liber11ic11s. 
Locality unrecorded. /-lunterian. 

114:3. T!1e third dorsal vertebra of the male 1lie3·accros lli6crnicus. 
Locality unrecorded. l-lunterian. 

These dorsal vcrtebrre are remarkable in the male for the great height 

of the spinous process, and tlte c<:rvical vertebrre in the same sex are 

c<1ually remarkable fo r their size and strength, both of which relate to 
th<' support of the enormous weight of the head when the an tlers are 

fully developed. 

1144 . A middle dorsal vertebra of the i.llfegace,·os Jlibc1·nicus. Il1m/erian. 

1145 . A middle dorsal vertebra of the ll!fegaceros J/i6ernicus, in longitudinal 
section. H1mterirm. 

11 46. A posterior dorsal vertebra of the 1lfegaceros Ilibernicus. 
Locali ty unrecorded. H unterian. 

1147, A lumbar vertebra of the 111egaceros /l ibernicus. 
Locality unrecorded. II1m1erian. 

I 148. A lumbar vertebra of the 1Wegaccros H iber-nicus. l:lmuei·ian. 

11 49. A lumbar vertebra of the iWegaceros Hibcrnicus, in longitudinal section. 

1150. Tbe last lumbar vertebra of the J11egaceros /--Jibernicus. 
2L2 

Himterian. 

Il«ntcrian. 
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I 15 I . A sacrum of the ililegaceros H ihernicu,s . 

Locality unrecorded. 

I 152. A right scapula of the 1l1egaceros I-lihernicus. 

Locality unrecorded. 

1153. A left scapula of the ilt/t:gaceros Hibcrnicus. 

Hunterian. 

rlunterian. 

Ifimlerian. 

I I 54. A longitudinal section of the scapula of the 1l1cgaceros Hibernicus. 

Httnterian. 

I 155. A left humerus of the !11egaceros Ifiber:nicus. 

Locality unrecorc\ec\. 1-lunterian. 

1156. A left humerus of the Jlfegaceros Hibernicus, longitudinally bisected. 

llttnterian. 

I 157. A radius, with the anchylosed rudiment of the ulna, of a 111egaceros lli­
bernicus. 

Locality unrecorded. ll1mteria11. 

1158. The radius of the Jlllegaceros lfibeniieus, longitudinally bisected. 

Hunterian. 

1159. The olecranon, which is the chief part of the ulna developed, of the Me-
gaceros /fibernicus. Hunterian. 

1160. The left cuneiform bone of the Jlfegaceros Hihernictes, one surface of 
which seems to ha,•e been in a state of ulceration. 

From the gravel beneath a bog in Ireland. 

Presented by t!te Eart ef Enniskillen. 

I I 6 I. The metacarpus or fore cannon.bone of the il1egaceros flibcrnicuJ·. 
Himtei·ian. 

J 162. The metacarpal bone of the Jl1egaceros Hibernicus, longitudinally bisected. 

Hunterian. 

I 163. The femur of the 111cgaceros Hihernicus. Hunterian. 

1 164. The femur of the 1lifegace1·os 1/ibernicus, longitudinally bisected. 

Hunterian. 
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1165. The tibia of the 111egaceros Hibernicus. 1-hmteriau. 

1166. The tibia of the 111egaceros Ilibernicus, longitudinally bisected. 
llunterian. 

J 167. T he distal extremity of the left tibia of the 111egaceros 1-libernicus: a 

transvc1·se section has been removed from part of the wall of the bone to 
s!bow its extremely dense and compact texture; the distal articular sur-
face is beautifully entire. Hwuerian. 

1168. The astragalus of the il1egaceros Hiberuicus. llunterian. 

1169. Tl1e calcaneum of the Jl1egaceros Hibernicus. lfunterian. 

1170. The calcancum of the Jl'legaceros 1-libernicus, longitudinally bisected. 
_f]unteria11. 

1171. The anchylosed cuboid and scaphoid bones of the Jl1egaceros Hibernicus. 

H unteria11. 

I I 72. The metatarsus or hind cannon-bone of the 1lt/egace1·0s l libernicus. 

Hunterim,. 

1173. The metatarsus of the il1egaceros Hibei-11icus, longitudinally bisected. 
1-limt erian. 

I I 74. A proximal phalanx of the Jl1egaceros llibernicus. 

I I 75. A middle phalanx of the Jl'legaceros }libernicus. 

1176. A distal or ungual phalanx of the il1egaceros ]{ibernicus. 

Subgenus Elaplius (Round-antlered Deer) . 

Himlerian. 

llunterian. 

Hunterian. 

I 177. A fragment of the skull, with the base of the antler, of a Deer, nearly 
allied to, if not identical with, the Red Deer (Cervus Elaplms, Linn.). 

From the brick earth of the drift or diluvium of Essex. Hunterian. 

1178, Tl1ree fragments of an antler of a large Deer, near I y allied to, if not 
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identical with, the Cei·vus Elaplius. They appear to have been obtained 
from the subjaccnt gravel of some bog, and are encrusted with fragments 
of stone ancl brick cemented together by black mud. 

Locality unrecordt:d. Hunterian. 

I l 79. Tl1e base of the antler of the Red Deer (Cervus Elaplius) . I t has been 

sbed, and the separated surface shows the usual convexity below the 
hurr. 

From the ancient landslip of Bonchurch. 
Presented by Dr. Ricliardson. 

11 SO. One of the snags or branches of an antUer of apparently the Red Deer. 
From Loughborough, Leicestershire. Hunterian. 

11 81. A portion of the scapula of the same Deer, most probably the Ceruus 
Elaplius. 

Both these specimens were obtained at Loughborough, Leicestershire, 
in the year 1786 ; their condition i:s indicated by a memorandum 
attached to them in the original Hunterian Catalogue, where they are 
called "two bones calcined;" they have lost most of their animal 
matter and adhere to tbe tongue. Hunterian. 

1182. The base of the antler, with the brow-antler, of a Deer, allied to, if not 
identical with, the Cervus Elapltus: it is in the same condition as the 
fossils from Loughborough, Nos. 1180 and 1181. 

Locality unrecorded. Hunterian. 

1183. A fragment of the antler of the Cervus Elaplms(?): it is in the same 
condition as the foregoing fossils. 

Locality unrecorded. Hunterian. 

1184. A fragment of the antler of the Cervus Elaplws (?) : it 1s in the same 
condition as the preceding fossils. 

Locality unrecorded. Hunterian. 

1185. T he shaft of the right femur of a large species of Deer, allied to, if not 
identical with, the Cervus Elaphus. A fossil like the present, wanting 



263 

the characteristic articular extremities, may be recognised as Mammalian 
by its medullary cavity and by the texture of the walls, and as belonging 
to the section of the true Ruminants by the position of the orifice of the 
medullary artery on the fore part of the proximal end of the shaft and by 
the direction of the canal obliquely downwards and inwards. 

Locality unrecorded. lfuntericw. 

I I 86. The right metatarsal bone of a Red Deer, Ccrvus Elaplius. 

Locality unrecorded. llimterian. 

J 18i. The left metatarsal bone of apparently die same Deer. 
In both bones the borders of the posterior tendinal groove are un-

u.sually developed. llunteria11. 

The following fossil remams, No. 1188 to No. 120:c! inclusive, ap­
parently identical with the Red Deer, were discovered by Joseph 
Whidbey, Esq., in one of the cavernous fissures of the limestone quarries 

at Oreston, and are noticed by Mr. Clift in his memoir on the bou1:s 
there discovered, in the Philosophical Transactions, 1823, p. 86. 

1188. A portion of the right ramus of the lower jaw, with the last two molars, of 
the Cervus Etaplms. P resented by Josepl, TP/1idbey, Esq., }:R.S. 

1189. The proximal end of the rib of a Deer. 
Presented by Joseph Jf/liidbey, Esq., F.R.S. 

1190. The p1·oximal end of a smaller or posterior rib of a Deer. 
P1·esented by Joseplt ff/!iidbey , Esq., F.R.S. 

119 I. The distal half of the right humerus of a Deer. 

Pre~·e111cd by Josepli Jf711idbty, Esq,, F.R.S. 

1192. Tihe proximal extremity or olecranon of the left ulna of a Deer. 
P1·esented f,y Joseph J/7/iidbey, Esq., F.R.S. 

I I 93. The proximal half of the right radius, with part of the anchylosed shaft, of 
the ulna of a Deer. Presented by J oseplt Jf/!iidbey, Esq., F.R.S. 

1 I 94. The left metacarpal bone, wanting the distal extremity, of a Deer. 

Presented by Josep!t Jf/liidbey, Esq., F.R.S. 
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1195. A proximal phalanx of the left fore-foot of a Deer. 

Presented by Joseph Wliidbey, Esq., F.R. S. 

1196. A proximal phalanx of a right fore-foot of a Deer. 

Presented by Joseph Whidbey, Esq., F.R.S. 

I 197. 'l'l1e right iliac bone of a Deer. 

Presented by Joseplt ff'hidbey, Esq., F.R.S. 

JI 98. Tl1c proximal end of the right tibia of a Deer. 
Presented by Joseplt IP !tidbey, Esq., F.R.S. 

I I 99. The proximal half of the right tibia of a Deer. 

Presented by Joseph l 'f? lddbCJJ, Esq., F.R.S. 

1200 . T he distal half of the right tibia of a Deer. 
P1·esented by Josep/1 l'f?ltidbey, Esq., F.R.S. 

I 201. T he left patella of a Deer. 

Presented by Joseplt Whidbey, Esq., F.R.S. 

1202. The left os calcis of a Deer. 

Presented by Joseph T/7/tidbey, Esq., F.R.S. 

1203. A right os calcis of a Deer. 

Presented by Joseph Wltidbey, Esq., F.R.S. 

The following fos~ils, from No. I 204 to 1214 inclusive, of a Deer, nearly 
allied to, if not identical with, the Red Deer ( Cei·vus Elaplms), arc from the cave 
at Kirkdale. 

1204, An anterior molar tooth and a portion of the rib of a Deer, imbedded in 
the mud or clay beneath the stalagmite on the floor of the cave at Ki rk­
dale. Presented by J ohn Gibson, Esq., F. G.S. 

1205. The base of the antler, with a considerable proportion of the brow-
antler, of a large Deer, nearly allied to, if not identical with, the Cervus 
Elaphus. 

From the cave at Kirkdale. 
P1·esented by Jolm Gibson, Esq., F.G.S. 
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1206. The distal end of the left radius of a Deer, of the size of tlw Cervus 

Elaplius. P1·esented by J ohn Gibson, E~·q., F. G.S . 

I 20i. T he anterior part of the sacrum of a Deer, of the size of the Ccrv11s 

Etaplius. Presented by J ohn Gibson, Esq., F. G.S. 

1208. Fragments of an iliac bone of a Deer, of the size of the Ccrvus Elaphus. 
Presented by John Gibson, Esq., F. G.S. 

I :.!09. The head of the femur of a Deer. 

Presented by John Gibson, Esq., F. G.S. 

I 210. T l1e proximal encl and part of the shaft of the right tibia of a Dea . 

P1·ese11t ed by J olin Gibson, Esq. , F. G.S. 

1211 . The distal end of the right tibia of a Deer. 

I'resented hy John Gibson, Esq., F.G.S. 

J 212. The distal end of the left tibia of a Deer. 
Presented by ,Tolin Gibson, Esq ., F. G.S . 

121 3. The proximal end of 

Deer. 

the right metatarsus, coated \\"ith stalactite, of a 

Present ecl by J o!tn Gibson, Esq., F. G.S. 

1214. The distal end of the right metatarsus of apparently the same Deer. 
Presented by ,.John Gibson, Esq., F.G.S. 

T he follow ing bones, from No. 1215 to 1226 inclusive, of the Reel De<>r 

(Cervus Elaplws) were found associated with the remains of the Gigantic Deer 

(Megaceros l[ibernicus), in the Pleistocene freshwater deposit beneath a bog in 

Ireland. 

1215. The fourth cervical vertebra of the Red Deer, fractured after death. 

1216. The first dorsal vertrbra of the Reel De,•r. 

l 217. The third dorsal vertebra of the Reel Deer. 

1218. The fourth dorsal vc~rtehra of the Reel D eer. 

12 I 9. The fifth dorsal vertebra of the Red Deer. 

2M 

Ehmte,·ian. 

Hunterian. 

lfunterian. 

Jftmte1·ian. 

J-lunterian. 
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1220. The first ri h of the left side of the Red Deer. 

1221. A lumbar ve rtebra of the Reel Deer. 

1222. A left astragalus of the Red Deer. 
~ 

1223. A left calcan~um of the Red Deer. 

1-lunterian. 

Hw,terian. 

Huntericm. 

H1mterian. 

1224. The anchylosed cuboid and scaphoid bones of the left tarsus of the Reel 

Deer. llw,terian. 

1225. A proximal phalanx of the Red Deer. 

1226. A middle phalanx of the Reel Deer. 

1-Junterian. 

l-Iunterian. 

I 22i. A left metatarsal bone of the Red Deer (Cervus Elaplms). 

From hcneath a turf~bog in the county of Tipperary. 

Presented by the Eai·l of Enuiskillen. 

1228. An astrngalus of the Red Deer ( Cervus Elaphus). 
Fro111 beneath four feet of fen or pe.ut 11JOSS, in Cambridgeshire. 

Presented by ff/. 0. Aikin, Esq. 

I 229. A rnetatarsal bone of the Reel Deer· ( Ccrvus Elaplws). 

From beneath four feet of fen or peat moss, in Cambridgeshire. 
Presented by F/7. 0. Aikin, Esq. 

1230. O ne of the snags or branches of the an tier of a Deer ( Cervus). 
~ 

From Canstadt in ,virtPmberg. I:hmtericm. 

1231. An inferior molar of a species of Dei,r (Cervus) . 
From Bauman's Cm·ern, in the HMtz Forest, Germany. 

l-lunte1·ian. 

1232. A portion of the calvarium, with the pedestal or base of the antler, of a 
large species of Deer, nearly allied to, if uot identical with, the Cervus 

Elapll!ls. 
From a cave near Palermo, Sicily. 

Presented by J. Robei·tson, Esq. 

J 233. A portion of the calvarium, with the pedestal 01· base of the antler, of 

the same species of Deer. 

From the same locality. Presented by J. Robertson, Esq. 



267 

1234. P ort ions of the antler of the same species of Deer. 
F rom the same locality. P resented by J . Robertson, Esq. 

T he fol'egoing specimens from S icily were accompanied by the 

follow ing memorandum:-

" The large Stag-horns marked with red tape wen:: taken from tlu: 

cave 01· grotto ; the rest from the other spot, which it may be well to 

mention was only a few p,1ccs in front {but on a lowel' le,·cl by twelve o r 

fifteen feet) of a nutu ral cave o r gl'Otto,." The ' rest' alluded to are the 

fossil l'Cmains of the Hippopotamus, Nos. 10~7 to 1059. 

I 235. The back part of the cranium of a lal'ge species of Cervus. 

From th1, tertiary deposits of the S ub-Himalayan rnnge, I ndia. 

Presented hy tlte Rev. E . Everest, 1I1/.A. 

I :236. Th e pedestal and base of the antlel' of :a large species of Cervus, of the 
round-antlered or Elaphine fam ily . 

.From the tertiary deposits of the S ub-Himalayan range, India. 

Present ed by tlte R ev. E. Everest, 1I1.A. 

S ubgenus Tai·andus (Rein Deel'). 

I 23i. The base of the antlcl', with a long subcompressed brow-antler broken at 

th1e ext remity, of the Tarandus priscus, 'Renne d'Etampes,' C uv. 
This is the ori0 ·inal spcci111en li"urcd i II Pa l'kinson's 'o .. ,.,.,mic Re111 ai11s' b b b l 

vol. iii. pl. xx. 6g. 3 (half uat. size), and thus noticed at p 3 19 :-·' ;w. 
G twttarcl discoven·d, bt'tween the hlocks of sandstone, and in the sur­

rounding sand in the neighbourhood of Etampcs, with otlwr bones of 

different sizes, the bon<>s of an animal w hich appears to have been of a 

size between that of the Stag ancl of the Roebuck ; the horns arc dis tin-, 

guishablc hy thci l' being vel'y small , thin ,rnd rather flat; and bythcil' giv ing 

ofl: at a little distance from their base, one 01' two antlel's on their fo .. e 

part. Fl'Om a n1riation in this last circumstance, depending very proba­

bly on a difference in the age of the animal, these horns may be divided 
into two sorts. In the one about two i nc:hes above the coronet, an iso-

2 :-1 2 



l:ated antler is given off forwards ; and then the beam itself, which is bm 

little longer than the antler, turns backwards, to be again divided, or at 
IP.ast to give off a second antler on its posterior part. A specimen of 

this sort, from Etampes, which I purc:hased from the collection of l\1r. 
Strange, and which bears the description of' A Jussi! lwni of an animal 

unknown to lJr I-funter,' is represented in pl. xx. fig. 3, the dotted 
lines in continuation showine- the manner in which the second antler 

~ 

was given off." lllus. Pm·kinson. 

Subgenus JJama (Fallow Deer). 

The two following specimens, though included in the Huntt'rian senes of 

fossils, are not of the nature of fossilized organic remains. 

1238. The right and left metacarpal bones of the Fallow Deer ( Cervus JJama). 

"Dug up in a nohleman's park." H1111teria11. 

1239. T he right and left metatarsal bones of tihe Fallow Deer ( Cervus JJama). 

" Dug up in a nobleman ·s park." Hzmterian. 

I :HO. The base of the antler, with the brow-antler, of a small species of Cervm,·. 

Locality um·ecorded. Hunterian. 

Subg('nus Capreofus (Roe). 

1241. The antlers and adherent portions of the skull of a Roebuck ( Cervus 

Ca7n·eolus, Linn.). 
From the peat-field at Newbury, Berkshire. 

Presented hy Gerard Smit!,, Esq. 

1242. The antlers of a young Roebuck. 
F'rom the peat-field at Newbury, Berlkshirc. 

P resented by Germ·d Smitli, Esq. 

It is most probable that antlers of the Roe are referred to under the 
name of "Antelope" in the summary of the organic re111ains discovered 

in th~ peat-bog at Newbury by Dr. Collet in his description of that forma­

tion in the' Philosophical Transactions' for the year 1757, p. 109. 
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1243. The left metacarpal bone of the Roebuck ( C'ervus Capreolus, Linn.). 

Locality unrecorded, but the colour and general condition of the bone 

indicates it to have been derived from a bog. Hunteria11. 

1244. Portions of an antler of a Roebuck. 

From a cave in Glamorganshire. 
Presnite<I by C!tarles S tokes, E sq., 1''. R .S. 

Genus Palr,eo111eryx*. 

I 2 45. The antepenultimate grinder of the rig ht side of the lower jaw of the 
Palr,eo111ery.:i: medius, Herm. v. i\f eyer. 

The remains of this extinct Ruminant, which was smaller than the 

Gazelle, have I.Jecn discovered in the freshwater tertiary formations of 

'\Vei5enau. Presented by M. H ermann von JJl/cycr. 

1246. The right astragalus of the Palaomeryx medius. 

Fron, the freshwater tertiary deposits of '\Veisenau. 

Presented by ill/. H ei'ltiaun von Yl cyer. 

Genus Microtlterimnt. 

12 4i. The penultimate molar of the ri~ht side of the upper Jaw of the 

M icrotlierium R enggeri, H erin. v. i\llcyer. 

From the freshwater tertiary deposits of '\Veisenau. 

Prestnted by i i![. H ermann von 111eyer. 

1248 . The penultimate molar of the left side of the lower jaw of the 11![icrot/1e­

rium R enggeri, H ern,. v. i\lleyer. 

F rom the freshwater tertiary deposits of \Veiseuau. 
Presented by }l,f. H ermann von J)feyer. 

* 1ra'>..a,Or ancient, pr1pVa:w I ruminate. t rm:p(J, snudl, 6ripio11 beast. 
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l 249. The last molar of the left side of the lower jaw of the M ici·otlierium 

Renggeri. 

From the freshwater tertiary deposits of vVeisenau. 

Pi·esented by .flt/. H ermann von Jl1eyer. 

1250. The left astragalus of the .lll/icrotlie1·imn Renggeri. 

From the freshwater tertiary depos its of \<Veiscnau. 

Presented by 111. H ermann von Jl!Ieyer. 

The remains of the above singular extinct European Cervine animal, 

which did not exceed the Javan Pigmy Musk-deer in size, offer a re­

markable contrast to those of the extinct gigantic Antelope of India, 
which next follow. 

Genus Sivatlteriuin. 

I 25 J. The last molar tooth, right side, lower jaw, of the Sivatherium gigan-

teum, Falconer and Cantley. Presented by t!te Rev. R . Everest , .YI.A . 

1252. A mutilated cervical vrrtebra of the Sivatlterium gigautcwn, wanting the 

articular processes of the right side and the spine, but with the anterior 

convex and posterior concave art icular ext rernities of the body beautifully 

e11tire. 
From the tertiary depos its of the Sewalik or Sub-Hirnalayan Hi lls. 

Presented by f//alter Ewer, Esq., F.R.S. 

1253. The right astragalus of the Sivathcrimn ,gigantewn. The outer division of 

tl1e tibia! trochlca is b1·oader than in the astragalus of the Deer, but the 

bone closely conforms to the Ruminant type. 
From the tertiary deposit~ of the S<,walik H ills. 

P resL'11ted by lP'alter Ewer, .Esq., F.R.S. 

T he gigantic extinct Ruminant, to which its discoverers, Dr. Falconer 

and Captain Cantley, have assigned the name Sivatheriwn, had fou r horns, 

two anterior, short, conical and straight, rising from the in tcrorhital 

space, and two very largl', broad, compressed, continued from the posterior 
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angles of the skull and sending off a short branch. The bony co 1·es are 

hollow and were persistent, the neck short and strong, as demonstrated 

by the vertebra, No. I 252, aud the animal is evidently to be referred to 

the Antelope fami ly; in which alone a Ruminant with four horns is still 

exemplified in t he existing Indian species, called Antilope 9uadricor11is. 

Family Bovid@. 

Subgenus Unts, Aurochs. 

1254. The ealvarium and bony cores of the ho rns of the great extinct Aurochs, 

llrus priscus, Owen. This fine specimen \\'as dug out of a stratum of 

dark-coloured clay, below layers of brick-eal'th and g ravel , thirty feet 

fr,om the surface, at \Voolwich ; it presents the broad convex fo rehead, 
the advanced position of the horns, which rise three inches '111 terio1· to 

the upper occipital ridge, and the obtuse-angled jnnction of the occipital 

with the coronal or fron tal surface of' tl1c skull , all which characte rs di­

stinguish that part of the skeleton of the Aurochs. T he bony cores of 

the horns extend outwards, with a slight curvature upwards : froin the 

mid-line between their bases to the extremity of one core, in a straight 

line, measures two feet five inches. 1-Iunterian. 

I :255. Fragments of the cranium and the hony cores of both horns of the cxtiuct 

A urochs ( Urus priscus) , with tlrn same essential characters as the pre­

ceding in regard to the position of the horn-cores ; they are relatively 

thicker, shorter ancl more cun·ed in this specimen. From the 111id-linc 

between their bases to the extre111ity of one core, in a s traight line, mea­

st1res two feet two inches. 

Fron1 the brick-earth (Plcistocene) at llford, E ssex. 

Presented 6.IJ J//tliiam Tliompson, Esq. 

1256. Fragments of a-cranium, with great part of both horn-cores, of the extinct 

A 111·ochs ( Urus priscus). It resembes, but is rather smaller than the pre­

ceding . 

From the brick-earth at llford, E sseic. 
Presented by Wm. T/1ompson, E sq. 
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1257. The extremity of the core of the horn of an Aurochs ( Urus priscus). 
"From Stonesfield, Oxfordshire.'' No doubt from the superficial 

gravel or drift. Hunterian. 

1258. A fragment of the cranium, with the bony core of the left horn, of a young 

or female U1·us prisc1tS. 
From the drift or freshwater pleistocene constituting the brick-earth : 

locality unrecorded. Hunterian. 

The following sperimens, from No. 1259 to 1327 inclusive, principally if not 

altogether belonging to a species of Urus, are from the caverneus fissures at 
Oreston, Plymouth, and were presented by Joseph ''lhidbey, Esq., F.R.S., Civil 

Engineer. 

1259. A portion of the calvarium, with the base of the core of the left horn, of 

a young Aurochs ( Urus JJriscus). The advanced position of the horn, 

which gives the subgeneric character, is fortunately well demonstrated in 
t 11 is specimen. 

1260. The left horn-core of a younger indivichml of the Urus priscus. 

1261. A fragment of the right ramus of the lower jaw, with three anterior molar 

teeth, of the Urus priscus. 

1262. Anterior part of right ramus of the lower jaw, with the first and second 
molar teeth, of the Unts priscus. 

I 263. A portion of the posterior part of the right ram us of the lower jaw of the 

Urus piiscus. 

I 264. A fractured vertebra dentata of the Urus priscus. 

I 265. A fractured vertebra den ta ta of the Unu prisC'ltS. 

1266. The third cervical vertebra of the Urus priscus. 

I 267. The sixth cervical vertebra of a young Urus pi-iscus. 

1268. The fourth dorsal vertebra of a young UritS priscus: the epiphysial arti­

cular surfaces have been detached from the body. 

1269. An eighth dorsal vertebra of the Urus priscus. 
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1270. The last dorsal vertehra of a young UritS priscus. 

127 I . The last dorsal vertebra of a young l.h·us priscus. 

1272. The third lumbar vcrtebrn of the Un,s prisi"US. 

I 27:.i. A port ion of the sacrum, includiug one of the anterior articulating pro-

cesses, of the Urus priscus. 

127 4. Anterior part of tlw sacrum of the Urus prisc1tS. 

1275. The spine of the sacrum of the Urus pi·iscus. 

1276. A caudal vertebra of the Urus 7>riscus. 

1277. The last bone of tlw sternum of the Urus priscus. 

1278. T he second bone of the sternum of the Unts priscus. 

1279, The right humerus of the Urus pi·iscus. 

1280. The right radius, with the auchyloscd distal half of the ulna, of the Urus 

JJ'/'ISCUS. 

1281 . T he right olecranon of the Urus priscu.s. 

1282. The left olecranon of the Unts priscus. 

1283. The right scaphoid of a young Aurochs ( l.h·us p1·iscus). 

l 2t!4. The left os lunare of a young Aurochs ( l.h·us priscus). 

1285. Tbe left os cuneiforme of a young Aurochs ( Unts priscus). 

1286. The left trapezoides of a young Aurochs ( l.h·us priscus). 

I 287. The right t rapezoides of a smaller Aurochs ( Urus priscus). 

1288. The right metacarpal bone of a young Aurochs ( UntS priscus). 

1289. T he right metacarpal bone of a s till youngrr Aurochs. 

1290. The shaft of the left nwtacarpal bone of a young Aurochs, wanting 1.l,e 

distal epiphysis. 

1291. TE1e left metacarpal bone of a younger Aurochs. 

1292. The distal end of a metacarpal bone of a very young or calf Anrochs. 

~N 
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1293. T be proximal phalanx of the inner toe of the right fore-foot of a young 
Aurochs. 

1294. The middle phalanx of the inner toe of the right fore-foot of a young 
Aurochs. 

1295. The distal phalanx of the mner toe of the right fore-foot of a young 
Aurochs. 

1296 The proximal phalanx of the outer toe of the right fore-foot of a young 
Aurochs. 

1297. T he middle phalanx of the outer toe of the right fore-foot of a young 
Aurochs. 

1298. The distal phalanx of the outer toe of the right fore-foot of a young 
Aurochs. 

1299. A large portion of the right os innominat11111, including the acctabulum, 

of the Uruspriscus. 

1300. A fragment of the right os innominaturn of the Un,s priscus. 

1301. A small portion of the left os innominatum of the Urus priscus. 

1302. The head of the right femur, in the condition of a detached epiphysis, of 
a young Aurochs ( Un,s priscus). 

1303. The right femur, wanting the proximal encl, of a young Aurochs. 

1304. The right femur, wanting the distal extremity, of a young Aurochs. 

1305. The head of the left femur, in the condition of a detached epiphysi~, of a 
young Aurochs. 

J 306. The left patella of a young Aurochs. 

1307. The right tibia of a young Aurochs: the proximal epiphysis has been 
detached from the shaft; the distal epiphysis has become anchylosed, 
but the line of union may still be traced. 

1308. The left tibia of an A urochs, of the same size as the preceding, but with 
both epiphyses anchylosed to the shaft. 

I 309. The right astragalus of an Aurochs. 
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1310. T he left astragalus of an Aurochs. 

1311. T he right os calcis of an Auroehs. 

13 12. The left os calcis of an Aurnchs. 

1313. Tlie left scapho-cuboid bone of a young Aurochs. 

13 14. TJ1e left interual cuneiform bone of a young Aurochs. 

1315. Th e proximal two-thirds of the right metatarsal bone of an Aurochs ( Urus 

p1·iscus) : it presents an unusual prominenc<: of the inner border of the 

anterior groove for the extensor tenclo·n which traversed the mid,lle of 

tEiat surface of the metatarsus, bending the groove obliquely outward. 

I 3 J 6. The left nwtatarsal bone of an Aurochs ( lh·us priscus) ; showing the 
same character of the enlarged and prnduced inner horde1· of the an terior 

tendinal groove. This character mig ht be regarded, if present in a 

single !'xample, as the effect of partial ossific inflammation, but I have 

observed it in the metatarsal bone of an Aurochs from the freshwater 
pleistocene deposits at Clacton, Essex, and in another larger metatarsal 

from the drift gmvcl at Kensington. 

The following seven bones form part of the left hi11d-foot of the same indi­
vidual Aurochs. 

13 !7. T he metatarsal or cannon-bone. 

1318. The proximal phalanx of the inner toe. 

13 19. Tlhe proximal phalanx of the outer toe. 

1320. The middle phalanx of the inner toe. 

1321. The middle phalanx of the outer t0e. 

1322. The ungual phalanx of the inner toe. 

1323. The ungual phalanx of the outer toe. 

I B24. The proximal phalanx of the outer to,• of the hind-foot of a young An­

rochs ( lh·us priscus). 

1325. A mass of breccia, with a fragmc•nt of die shaft of the tibia of a small or 
young Aurochs. 

2 N2 
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l;J26. A mass of breccia, including fragments of long bones and one of the 

proximal phalanges of a young Aurochs. 

I :127. T he proximal half of the right metacarpal bone of an Aurochs ( Urus 
priscus). It shows the effects of long-continued ossi6c inflammation and 

ulcerntion on its an terior su1,face. The original is described and figured 
by l\1r. Clift in his "l\lfl'moir on the Fossi l Bones from the Ores ton 

Caverns" in the Philosophical Transactions for 1823, p. 84, pl. 8 . fig. I. 

The following hones, Nos. I 328 to 134 4 inclusive, of a Bovine animal, from 

which the subgeneric characters cannot be determined, are from the cave at 

Kirkdale, Yorkshire, and were presented by John Gibson, Esq., F.G.S. 

1328. The left metacarpal bone of a species of Bos or Urus. 

1329. T he inner half of the right metacarpal bone of the same species of Bos 

or Urus. 

J 330. The prnximal encl of the right metacarpal bone of the same sprc,es of 

B os or Urus. 

133 1. A portion of the distal articular surfac,i of a metacarpal bone of a species 
of Bos or Ui·us. 

13:!2, The right astrngalu~ of a species of B os or U,-us. 

l 333. The ri!!ht astragalus of the san11~ s1iecies of B os or Urus. 
~ ~ 

1334. A portion of the right os calcis of a s11ecies of Bos or Unts; fractured 
a11d apparently gnawed at the back part. 

1335. A fragment of the right os calcis of the same species of B os or Urus. 

1386. The left calt:anell1ll of the san,c species of Bos o,· Urus . 

I 33i, The left scapho-cuboic\ hone of a large B os or Urus. 

1338. The left scapho-cuboic\ bone of a larger individual Ox or Aurochs. 

l,la9. A proximal phalanx of a species of B os or Unts. 

J 340. A. fractured proximal phalanx of the same species of Bos· or Urus. 

134. 1. The right astragalus, fractured, ancl with adherent stalactite, of a spe,;ies of 

Bos or U,·us. 
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I 342. A mass of stalactite, including fragme11ts of bone and the last lower 

molar tooth of an Ox or Aurochs. 

1343. Portions of ribs of an Ox or Aurochs, cemented together and coated with 

stalactite. 

1344. Tbe fir$t phahmx of the fore-foot of an Ox or Aurochs, coated with 

stalactite and cemented to other portions of bone. 

1345. The crown of a lower molar of a large Bovine animal (Bos or U1·11s): th,~ 

unworn summits of the crescentic lobes prove it to have belonged to an 
i111mature individual. 

From the cave of Kent's Hole, To1·quay, Devon. 

Presented by Gerard Smith, Es'!· 

I 346. A fragment vf a lower jaw of a large Bo"ine animal, with two Jllolar teeth. 

Found associated with remains of the i\1amrnoth in pleistocene depo-
siits or drift, \.Ya1·wickshire. Hunterian. 

I 347. A fragm ent of a lower jaw, with two molar teeth, the last and penultimate, 
of a large Bovine animal. 

Found associated with remains of the lVIammoth in pleisto<;ene depo-

sits or drift, Warwickshire. 1-Iunterian. 

1348. A second molar, right side, lower jaw, of a Bovine animal 
Found associated with ren,ains of the Mammoth in pleistocene fresh-

water deposits or drift, °"Tanvickshire. flunterian. 

1349. The p<>nultimate molar, lt' ft side, lower jaw, of a species of Bus or Uru.s. 
1-Iunteri<m. 

I 350. The last molar, left side, lower jaw, of the same Ox or Aurochs. 

fluntei-ia1t. 

Both these specimens are from red b,·ick earth ; they were found asso­

ciated with r--o. 1032, the tip of the incisive tusk of a Hippopotamus. 

The following remains, No. 1351 to l 393 inclusive, of an Aurochs, belonging 

to the same individual animal, were discovered in pleistocene freshwater deposits 
at Brickleharnpton Bank, near Cropthorn, Gloucestershire, and were presented 

to the (.'o llcge hy Hugh Strickland, Esq., F.G.S. 
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351. The bone-core of the left horn of the Urus priscus. 

1352. T he par-occipital processes of the skull of the Ur,ts pi·iscus. 

1353. The conclyloid and coronoid processes of the left ramus of the lower jaw 

of the Urus prisc1tS. 

1354. The anterior eclentulous portion of the right ramus of the same lower 

.1aw. 

1355. The first molar tooth of the right side of the same lower jaw. 

1356. The second molar of the right side of the same lower jaw. 

l 357. The Ii rst 1noh11· of the left side of the same lower jaw. 

1358. A portion of the left ramus of the same lower jaw, containing the th ird 

and fourth molar teeth. 

1359. The fifth or antepenu!timate molar of the same lower jaw. 

lo60. A portion of the same lower jaw, containing the last molar teeth. 

1361. The last molar tooth of the right side of the same lower jaw. 

1362. The third cervical vertebra of the Urus prisc1tS. 

1363. The fou rth cervical vertehra of the Un&S priscus. 

I 364. The fifth cenical vertebra of the UntS pi·iscus. 

1365. The sixth cervical vertebra of the UntS prisc1tS. 

1366. TJ1e seventh ccn•ical vertebra of the lh·us pi-iscus. 

1367. The spine of an anterior dorsal vertebra of the Urus priscus. 

1368, The body and neural arch of un anterior dorsal vertebra of th() lh·us 
priscus, showing abnormal osseous growths from the circumference of 

the articular extremities. 

1369. T he body of a middle dorsal vertebra of the lh·us 7>risc1tS. 

1370. The anterior lumbar vertebra, wanting the spinous and transv<'rse pro­

cesses, of the Urus pi·iscus. 

I 371. T he fourth lumbar vertebra of the lh·us r,riscus. 

1372. The fifth lumbar vertebra of the Urus priscus. 
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1373. T he sixth lumbar vertebra, wanting the- spinous and transverse processes, 

of the Urus priscus. 

1374. The last lumbar vertebra, similarly mutilated, of the Urus p1·iscus. 

1375. T he vertebrnl halves of three ribs of the Urus priscus. 

1376. A mutilated p1·oximal extremity of the r ight humerus of the U1·us priscus. 

l 377. T he muti lated olecranon of the right ulna of the U1'Us prisc11$. 

1378. The right scaphoicl or navicnlar bone of the Unu; priscus. 

I 379. The right metacarpal bone of the Urus pl'iscus. 

1380. The proxiurnl phalanx of the outer toe of the right fore-foot of the UruJ· 

pnscus. 

1381. The mitlclle phalanx of the same toe of the Ui·us priscus. 

1382. The distal phalanx of the same toe of the U1•1ts pi·iscus. 

1383. The mutilated distal phalanx of the inner toe of the same fore.foot of the 

Unts priscus. 

1384. The right os innominatum of the Unts priscus. 

1385. Tl1c right tibia, wanting the proximal encl, of the lfruspriscus. 

1386. The right astragalus of the Unts 7wiscus. 

1387, The right calcaneum of the Urus p1·isc1ts. 

1388. T he right scapho-cuboicl bone of the Urus pi·iscus. 

1389. The right metatarsal bone of the Uni$ pi·iscus. 

1390. The proximal phalanx of the inner toe of the right hind-foot of the Urus 

priscus. 

1391. The middle phalanx of the inner toe of the right hind-foot of the Urus 

pnscus. 

l!l92. The distal half of the left tibia of tlie Unts pi·iscus. 

I 393. The left astragalus of the Unts priscus. 

The geological formation from which lVIr. Strickland obtained t.he 

foregoing specimens is noticed by J\1r. lVIurchison in his great work. 
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• The Silurian System,' p. 555 :-" Mr. H . E. Strickland is the discoverer 
of these ancient fluviatile deposits, which 1··xten<I from Warwickshire into 

the valley of the Sevt'rn, neat· Tewkesbury. He has found the remains 

of twenty-four species of fluviatile shells, three of which are considered 

to be extinct, and the bones of sev1cral species of extinct quadrupeds in 
the gravel of the v,illcy of Avon, an eastern tributary of the Severn (see 

Geol. Proc. vol. ii. p. 111 ). Let us now see whether this phenomenon 
be reconcilable with the view here given, of the comparatively recent 

period at which the valley of the Stwc1·n is supposed to have lain under 

the sea. The accumulations at and rnear Cropthorn constitute terrace­
like hillocks, from one to fom· miles di:Stant from the present bed of the 

Avon, ahovc which their summits rise to a height of forty to fifty feet. 

1\1r. Strickland has traced these accumulations, which he first termed 
" fluviatile diluvium," at intervals fro111 Lawford in \Varwickshire to 

Defford in \Vorcestershi re, and he has proved that they follow more or 

less the course of the present Avon from north-east to south-west. 
I refer to his inte resting paper, shortly l hope to be published at length, 

for the details presented at diftc rent localities, it being sufficient for the 
p1·esent purpose to sta te the gen<'ral results. I examined in company 

with him two of tbc sections to which he refers. The clearest of these 

is at Bricklehampton Bank, near Cropthorn on the Avon, where about 

twenty feet of this detrital matter is ar ranged in the followin g manner, 

resting upon the lias clay. 
" Upper J]Qrtion, st iff reddish clay with a fow pebbles; the central also 

argillaceous but more marly, of green and purple colours, with some 

yellow sand, and occasional irregular laminre of marl; lowest, sand and 

gravel, confusedly mixed up wi th lumps of marl, pebbles of ciuartz 
(some 6ve to six inches in diameter), broken chalk flints, much detritus 

of the lias, and v<·ry rarely a fragment of oolitc. 
"Many of the di:-licate shd ls mentioned in l\llr. Strickland's list, were 

found from the top to the bottom of this varii,d and almost coarse drift; 

being just as abundant in the underlying gravel as in the overlying marl 

and clay. The bones of the tiuadrupcds occurred also through the mass, 
though they were most abundant in the lower part. The discovery of 
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these fragile shells, perfectly pr·eservcd 111 beds of such coarso: and 

il'fegularly formed detritus, is of importance, as it proves that much of 

the gravel to which the term 'diluvium' has becu applied, may have 

been deposited by ri vers . 

" It is thus evident that these fluvi atilc materials were drifted by a 

ri\'e1· which flowed through dry land on the E.N.E. into the dmnnel or 

estuary so often mentioned, and it is therefore probable that tlrcy were 

sornctimcs transported beyond the muuth of the ancient Avon, and de­

posited in shoals or banks beneath the waters of the c;hanncl. 

" The bones of extinct quadrupeds, already not.iced as occurring on the 

western or opposite side of thl' "alley of the S e,·crn, at Powi!'k and 

B romwick Hill nea1· '\Vorcester, and at Flee t Bank near Sandlin, were 

p:robably at once washed into the anc ient esaiary from the adjoining 

hills hy sudden an<l local floods, as they ar!' not in:bedd~d in d<: l>ris 

similar to that of the Avon. The phys i,,al features of the countrl' marked 

hy the narrow ridg;c of the Mal\'c l'J1S i111pending over the va lley, account 

inckccl for the non-exi~tence of fonuer ri vers, aud consequent ly of flu­

viatik shells in this direction." 

1:19-1. TEie bod)' of tlw vertebra dentata of a large Aurochs ( Urus) or O x ( Ros). 
From a pleistocene deposit in Essex. 

P1·ese11ted b!/ Jolm Gib11011, Esq., F.<i. S. 

1395 . A J1 ant(•rior· dorsal vertebra of a large Aurochs ( Vr11s) or O x (Bos) : t lH' 

ve rtical extent of this vertebra is twenty- two inches, the sp i11ous proccs,, 

which is not quite eutire, measuring nineteen inches of that extent. 

From a plcistoccne deposit in Es~ex. 

Presented b!/ Jolm Gibsou, Eo·q., F. G.S . 

I :l96. The right radius of apparently the same large Aurochs o r Ox. 

Fron, the same form ation and locali ty. 

Prcseutcd by Joltn Gibson, Esq ., F. G.S. 

I :197. The 1·iglrt 111ctacarpal bone of apparently the same large Aurocl1s o r Ox. 

Fron, the sarne stratum and loca lity. 

l jresen!td by John Gibson, Esq. , F. G.S. 
:2 0 
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Ul98. The proximal half of the left tibia of apparently the same great Ox or 
Aurochs. 

From the same s trnl.um and locality. 

Presented by Jolin Gibson, Esq., F. G.S. 

The following specimens ot' a species of large Bovine animal, No. I :399 

to No. 1403 inclusive, appc'ai· to have IJelonged to one individual ; they were 

discovered in the freshwater pleistocenc deposits at Bricklchampton Bank, near 

Cropthom, and were presented by Hugh E. Strickland, Esq. 

I :199. The axis. 

1400. Tbe third cervical vertebra. 

140 I. A n anterior dorsal vertebra ; the spine is broken. 

1402. T he anterior part of th<' os sacrum. 

140:3 The proximal half of the left metacarpal bone. 

I ·I 04 . A dorsal vertehrn of an Ox or Aurochs. 
From the drift o r freshwater deposits . 

I 405. T he left scapula of appareutly the same Ox or Anrochs. 
From the dri ft or clilurium at Rawden . 

Hunterian. 

l-luuterian. 

I ~06. The metacarpal bone of the left fo1·c--foot of a young Ox or Aurochs. 

Locality unrecorded. Hunterian. 

1407. The proximal phalanx of the fo re-foot of an Ox or Aurochs. 

Locality unrecorded. ll1mterian. 

I 408. The left astragalu~ of an O x or Aurochs. 
From the d1·ift or pleistocene deposits in Lincolnshire. Hunterian. 

1 •109. The left a~tragalus of an Ox or Aurochs. 

Locality unrecorded. Mus. Parkinson. 

Subgenus Bos (Ox). 

14 1 O. A portion of the bony core of the right horn of the extinct Bos pri­

migen.ius, Bojanus. 
From the pleistocene deposits at Ilford, Essex. ll1t11terian. 
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I 4 I I. A portion of the bony core of the left horn of the same Bos pi·iscus. 

14 12. 

The circumference of the core of each horn , when entire, 111easurcd at 

the base twenty-two inches. 

T hese fossils were "dug out of the T ill or maiden earth twenty-two 
feet below the surface at Il ford in Essex, in tbc year 1786, by i\llr . .John 

Gilbert." [Junlcri<m. 

The cores of the horns 111 the present large extinct sp<'cics of trne 

Ox bend at first slightly backward and upward, then downward and 

forward, and finally inward and upward, descrihing a graceful double 

curvature ; they are tuberculatc at the base, i,npresscd by longitudinal 

g rooves, and irregularly perforated : specimens have been found in British 

strata in which the length 
three feet three inches. 

of each horn-core aloni:- tl,e oute1· curve was 
·-

A fragment of the core of the left hom 

Locality unrecorded. 
of the B os primigenius. 

1/unterian. 

l 413. A fragment of the skull , with the hase of the core of the left horn, of a 

young or female Bos primigenius. 

I t was discovered in drift or diluvimn, associated with No. I 035, the 

canine of a Hippopotamus. Ilunterian. 

1414. A portion of the skull, with the right h orn-core, of a young or female 

B os 7n·imige11ius. 

Local ity unrecorded. 1-Junterian. 

1415. The right metacarpal hone of the Bos p .rimigenius. 

Locality unrecorded. 1-Iunterian, 

14 16 . The left metacarpal bone of tl1e san,e Bos primigenius. 

Locali ty unrecorded. H1mteria11. 

14 17. Frngmeuts of the sh:1ft of the tibia of a large Bos or Urus. 
Locality un1·ccorcled. Ilunteria11. 

14 18. T he last left molar of' a Bos or Ui·,a;, 

" It was fo und six feet below the surface of the ground, near 

Gloucester." Presented by Sir Evcrard H ome, Bart., P.R.S. 
2o2 
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1419. The skull , mutilated anteriorly, and without the lower jaw, of the Bos 

tongij1·011s, Owen. 
This speci<'s helongs to the subgenus Bos, by the form of the forchcacl 

"nd the origin of the horns from the extremities of the upper occipital 

ridge, but is distinguished from the Bosprimigenius by its much smaller 

s ize, its 1uuch shorter horns in proportion to its size, and by its longer 

and narrower forehead. Thr. horns have a simple curvature forward, and 

a little downward. 

Fro111 the freshwater deposits of shell-marl beneath a bog at Longford, 

I rcb11d. P1·esented by t!te Earl if Enniskitle11. 

1420. The Cill\'ariurn and horn-cores of the Bos lo11gij1·ons. 
"From a bog in Ireland." Hunterian. 

142 1. A plaster-cast of part of the c:1ll'arium and horn-cores of the Bos longi­

J1·011s. 
The original is from the slwll-111arl beneath a bog in Westmeath, Ire­

land, and has been dcscrihed by Robert Ball, Est)-, Secretary to the Zoo­
logical Society of Dublin, in the Proceedings of the Royal Irish Academy 

for January I 8H9, as indicating" a vari<'ty or race differing very remark­

ably from any previously described in works with wh ich the author was 

acquainted." Presented lty Ilobert Bait, Esq. 

142:?. The left horn-core of the Bos to11gifro1u·. 
From beneath a prat moss or fen ne.ir the town of Hull. 

Presented by Art!tur Aikin, Esq., J,'. G.S. 

14:l:l . T he right humerus of the Bos tongiji·ons. 
From ben<-<1tli a bog at Longford, Ireland. 

Presented by t/1e Earl ef Enniskilten. 

I 4:l4. The left iliac lionc of the Bos l011giji·ow;. 
From beneath a bog at Longford, Ireland. 

Presented by tl1e Em·t if Enniski/len. 

J,J25. The left metatarsal bone of the Bos !01rgifro11s. 
From beneath a bog at Longford, I reland. 

Presented by tl1e Earl ef E1miskilte11. 
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I 16. The last molar tooth, left side, lower jaw, of a large Bovine animal. 

From the tt'rtiary deposits of the Sub-1-Iimalayan range, India. 
Preseu1ed by the Rev. E. llvet·est, iJII. / J. 

l 42i. The distal end of th<; left mf'tacarpal bone of a large Bovine animal. 

From the tertiary deposits of tlw Sub-Himalayan range, India. 
Presentect by tlte Rev. E. Everest, ,11 .. d. 

1428. T h e right ast ragalus of a large Bovine a.nimal. 

From the tertiary deposits of the Sub-1-Iimalayan range, India. 

P1·ese11ted b.1J tile Rev. E. EtJerest, A1.A. 

Subgenus Ovibos (Musk-Ox). 

1429. The posterior part of the cranium of the fossil Musk-Ox ( Ovibos Paltasii)_ 
From the drift of Siberia. :llus. Brookes. 

J 4a0. A cast of the posterior part of the cranium of the ()1,ibos Paltasii. 
From the drift of Siberia. 

Presented by Roderick l 111pey iJtfurcl,iso11, /':sq., P. 0 . S. 

Order CE'fACEA. 

Genus Delphinu:;. 

l 431. A middle dorsal ,•ertebra of a large spcl"ics of Delpliinus: the articular 

t:piphysial plates arc detached from the ccntru111; the neural arch is 

broken away. 

From the tertiary strata of Alabama, North America. Purclwsed. 

1432. A lumbar or ;mterior caudal \"Crtebra of a lar~c specirs of Ddpl1i11uJ·. 
From the tertiary strata of Alabama, North America. Purchased 

1433. The body of an anterior caudal verteb1·a of a large Delpltinus. The cpi­
physial articular plates are anchylosed to the centnun and the whole 

vertebra is petrified. 

Locality unrecorded, probably from t h.: Crag. Hu11teria11-. 
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I 434. Tl1e body of an anterior caudal vertebrit of a large Delpliinus. The epi­

physial articular plates are anchylosed and the whole is petrified: it has 

been watcrworn and apparently perforat ed by sea-shells. 

Locality unrcco1·ded. llunte1·ian. 

J ,135. The body of an anterior caudal vertebra of a D elpliinus, wanting the 

terminal epiphysial plates and partially petrified. 

Local ity unr·ccordcd. H unterian. 

1436. A caudal vertebra of a smaller species of D elpliinus, with the terminal 

cpiphyscs continent with the body. 
Locality unrecorded. H unterian. 

1-187. A more posterior caudal vertebra of the same species of Del7Jlii11us. 

Locality unrecorded. H unterian. 

1.1:18. A posterior caudal vertebra of a Detpliinus. The cpiphysial articular 

plates have been detached from the body. 

Locality unrecorded. Hunterian. 

Genus Monodon. 

14:39. A portion of the tnsk of a male Narwhal (JJilonodon monoceros, Linn.): 

fhe exterior surface shows the characteristic spiral indentations; on the 

ins ide is the smooth surface of the extended pulp-cavity. 

From Baumann's cave. Huntcrian. 

Genus Hyperoodon. 

1440. A vcl'tical longitudinal section of an anterior caudal vertebra of apparently 

a great Bottle-nose \Vhalc (Iiyperoodon). It displays a very uniform 

coarse canct'llous structure t\11·oughout : the longitudinal diameter of the 
vertebra is nine inches, the vertical diarnett•r s ix inches. 

The bone seems to have lost some of its original animal matter and to 
have been partially imprt'gnated with iron, but is not petrified. 

Locality unknown. llmuerian. 
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14 4 I . The opposite half of the same vertebra, transverse I)' bisected. 
flunte1·iau. 

Genus Z e11glodo11. 

1442. Sections of a rib of the Zeuglodon cctoides, Owen. It presents a compact 

osseous structure with cxccntric layers of growth. 

From the tertiary deposits of the S tate of Alabama, North Americ,1. 

PJ·csented by Dr. Ricltai-d Flai-lan. 

I <143. An anterior caudal vertebra of the Ze113-todon cetoides. I t measures ei~ht 
~ 

in ches and a half in longitudinal diameter and seven inches in transverse 
diameter: the base of the neural arch, which is five inches in extent, is 

situated nearer the anterior than the posterior pm·t of the vertebra. 

From the tertiary deposits of the State of Alabama, 1' Orth America. 

Parclwscd. 
1444. A posterior cauditl vertebra of the Z eugtudon cetoides. 

From the tertiary deposits of Alabama, North America. 

Purchased. 

Genus Pltyseter. 

I 445. The tooth of a Cachalot (Pl,yseter maci·ocep!talus) : it has lost most of 

the original animal matter and is partly decomposed into successive 
lay(0 rs. 

From the newer pliocene s trata in South Ameri('a. 

Presented by Clun-les Darwin, Esq., F.R.S. 

l 445 '. The tooth of a recent Cachalot, fo r comparison. Pm·clwsed. 

Genus Balcencr . . 

1446. The caudal vertebra of a \ :Vhale (Bala:11a mysticetus ?) with the tnms­

verse processes broken away: it measures nine inches in longitud inal 

diameter, and tweh•e inches in transverse diameter: the articular epiphy­
sial plates are anchylosed to the body. 

From the gravel in the old bed of t he Thames ; found thirty feet 
below the surface in excavations near the Temple Church. 

P1u·chased. 
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1447. T he mutilated bodv of a petrified verte bra of a coarse osseous texture, 

aJ)parently Cetacean. 

Locali ty unrPcorded. Hunterian. 

14-18. A cast of the tympanic portion of the pctro-tympanic bone of a \,\/hale 

(Balama a.ffinis, Owen). The s1wcimen 1ncasures five inches in leng th, 

and resembles the tywpanic hone of th e Balu::na antm·ctica in the slight 

t?'lcvation of the posterior part of the involuted convexity, and its gra­
dual diminution to the Eustachian end of the cavity: it resembles the 

tympanic bone of hoth the Ba/((:na anta1'ctica and the B at. mysticetus 
in the g radual continuation of the concave outer wall from the in­

volmcd convexity: th is convexity is indenrnd also, as in both the 

recrnt species of Bato::n(e, liy ,·ertical fi ssures, rn,rrow,·r than the marked 

indentation which d istinguishes that part in the Bat. mysticetus: the 

upprr snrfitce of the fo,sil tympanic hone maintains a more et1uahle 

bn•arlth fro rn lhc post1'rio r to the antc>r ior end, the outer angle of which 

is sal ient in the fo~sil, hut is rouuded off in the r<'cent specimens : the 

under and ontcr surfaces of the fossil ty111panic bone meet at an acute 

angle. Having found the above chamctcrs sufficiently marked in three 

s·pecimens of fossil tympanic bones, I have r<'garded them as indicative 

of a speci,:s distinct fro111 the known existing Bala:n(l'., but most nearly 

allied to the Bat. antarctica "'. 
From the red crng at Fclixstow, Suffolk. 

Presented &y the R ev. Prof. l·fenslow, F.R.S. 

1449. A portion of the right tympanic hone o f the Balu::na ,!ffinis, from which 

almost the whole of the free 01·er-arching plat1: has been broken away. 

From the red crag at Fdixstow, Suffolk. 

Presented by the Rev. Prof. 11enslow, P.R.S. 

i l50. The tympanic hone of the Balu::na 111ysticet11s, with part of the ov<'r­

a1·ching plate sawed off, showing the density of its structure, and afford ing 

,l means of comparison with the fo ssils. The difference in the b,·eadth 

of the anterior end of the bone, between the recent and fossil specimens, 

is well marked. 

11. Proceediugt.. of t l1c Geological Sociely, December, 104•3. 
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1451. A cast of a mutilated right tympanic bone of the Bal<ena dlijinita, Owen. 
This species is more unequivocally characteriz~d than the preceding, !iy 

die distinct definition of the involuted convexity, aml by the extent of the 

slightly concave surface extending from the convexity to the commence­

ment of the overarching wall ; the antt>rior extremity of tht, involuted 

convexity is c11ually well-defined, and a wide concavity divides it t'1·orn the 

anterior extrelllity of the Eustachian outlet. The inl'oluted convexity 

is but slightly elevated 1·ven at its broadest part. Tlte under and outn 

surfaces of the bone meet at a right angle. 
From the red crag at Felixstow, Suffolk. 

Presented by tlie Rev. Pref. lle11slow, F. R.S. 

1-152. A 111utilated right tympanic bone of the B«l<eua definita: it equally well ma­
nifests the characters of the wcll-dt'fined convexity, and the wide interspacc 

betwP.en that part and the orig in of the overarching plate, most of which is 

broken away: in this example also the under and outer surfaces of the 

bone rneet at right angles to form a ridge along the exterior of the bone. 
From the red crag at Fclixstow, Suffolk. 

Presented by the Rev. Pref. liens/ow, F..R.S. 

l-153. A mutilated right tympanic bone of the Bahena gibbosa, Owen. This 

differs from the tympanum of the Balmna ajjinis in tht! shorter and more 

prominent involuted convexity, the an terior end of which is divided frolll 
tltc anterior end of the cavity by a concave border of nearly er1ual longitu­

dinal extent; the internal border of the involuted convexity is also better 

defined than in the Baldma q!finis, but is s ituated as closely as in that 

species to the Ovf'rarching wall, which is divided from it only by a de<·p 
and narrow rugged fi ssure, and not by a broad and gently concave trnct 

as in the Bal<ena d'!fi'nita. Both the outer and under surfaces of this 

specimen are more rounded than in the two preceding species; but, being 
more mutilated and watcrworn, the characters derivable from the ext\'rnal 

parts of the bone are of less value. The cltaraeters above specified, which 

arc furnished by the involuted convexity, are decisil'e as to the specific 
distinction of the present fossil. 

From the red crag at Felixstow, Suffolk. 

Presented by t/1e Rev. Pref. llenslow, F.R.S. 
2 p 
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1454. A cast of a mutilated left tympanic bone of the Baltena emargina/a, 

Owen. This fossil differs from the last specimen in the less degree of 

convexity of the involutcd part, but more particularly in its outer border 

being notched or indented, as in the Bahena myJ·licetus, by a vertical 

angular impression, deeper and wider than the smilller vertical fis~urcs 
(see No. 1450). T he comparative shortness of the involuted convexity 
distinguishes this species from the Bala:na aflinis, the vertical notch and 

the minor convexity of the involution distinguish it from the Bala:na 

gibbosa, and the immediate rising of the overarching wall, beyond the 
iuner boundary of the involution, from the Baltena de.finita. 

From the red crag at Felixstow, Suffolk. 

Presented by tlie Rev. Pref. /fensluw, F.R.S. 

All the more perfect 'c-etotolitcs,' as the fon·going fossils have been 

terined, which have shown the form of the tyrnpanie cavity bounded 

by the overarching thin plate, and at the same time the proportion 

and direction of the anterior or E ustachian outlet, and above all the 

larger or posterior end of the bone, h«ve demonstrated their difference 
from the tympanic hone in the Grampus, HyperooJon and other larger 

De!pliinicl,e, inasmuch as these Cetaceans have the posterior end of the 

tympanic bone hilohed, and not entire or simple as in the fossils, and 
they likewise have the anterior outlet of the tympanic cavity partially 

inclosed by the t'Xtension of the outer plate around that end. "\,Vith 

n·gard to the Cachalot (Pliyscter), I have had no opportunity of com­
paring the Felixstow fossils with the tyrnpanic bone in that genns, 

c.xct'pt by means of the figur<'s of it, given hy Camper;; in his usual 
spirih:d but sketchy style : Cuvier, who founds his notice of the 

tympanic bones of the Cachalot on the same figures, states that they 
most resemhle those of the Delphinfrf<C, but are less elongated and less 

bilobcd posteriorly. The figures show still more clearly that the tym­
panic cavity is continued freely forward out of the anterior end of the 

bonl", and terminates by a relatively wider outlet than in the Delpliinida:. 

• Anatomie des Cetacl-s, plate xxiii. 
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Camper" states that the size of the tympanum is relatively smaller in 
the Cachalots than in the , :vhalebone Whales. 

I n the Balamopter(I! the tympanic bones, according to Cuvier, are very 
small in proportion to the head, and are equally convex at their inferior 
su rface. 

As none of the fossils in question have been found, in situ, with any 
part of the craninm, tlieir relative size to the animal cannot be judged 
of; but in the ~pecimens that have been least injured and watc•rworn, the 
inferior surface shows the flattened or gently concavo-convex undula­
tion which characterizes the tympanic bone in the true Whales (Ba/{J!;ll(I!). 

1455. A fragment of bone, smooth on one side, and on tlw opposite showing a 
coarse cetaceons bony texture. and petrified like the fossils from the red 

crag. 
From H arwich Clift: E ssex. J-lunterian. 

14.';(,i. A similai- fragment, from the same locality. 1-funterian. 

l 45i. A fragment of bone, smooth 011 both sides, but with a marginal fracture 
displaying a coarse cetaceous bony texture: it is complrtely mineralized, 
and in the condition of the fossils of the red crag. 

F rom Harwich Clift: Essex. l-/unteria11. 

1458. Two similar fragments of hone, from the same locality. 1-litnlerian. 

14:';9. A fragment of bone of a coarse cetaceous trxture, petrified and in the 
condition of the fossils from the red crag. 

From H arwich Clift: Essex. Hunterian. 

Order iVIARSUPIALIA. 

Genus Diprotodon. 

1460. T he anterior extremity of the right ramus of the lower jaw of the Dipro­
to-don australis, Owen, exhibiting the rough articular surface of the broad 
and deep syrnphysis, the base of the large incisive tusk, the second and 

* Loe. cil. p. 108-

2 r 2 
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third molars, and the ,ockct of the first. The third molar is the most en­

tire; its grinding surface is produced into two high subcompressed trans­

verse ridges, placed one before the other; there is also a ridge along 

both the anterior and the posterior parts of the base of the crown. The 

t',: posed commencement of the fangs is invested ,vith a thick coating of 

cement ; a portion of this subs tance also remains in the intcrspa<·c 
between the posterior eminence and its basal ridge; the enamel is thick 

,llld presents a rugose or finely reticulate and punctate exterior, tlrn 

p erforations being seen at the fractured margins to lead to smooth pits, 
extending a little way into the enamel. The antero-po~terior diameter of 

this tooth is two ir;chc~, tire transverse diameter is one inch three lines; 

the extent of the three sockets of the molars is four inches five lines; 

thPy progressively diminish in size from the third to the first. The 
second molar is much narrower than the third, but its crown se,•ms also 

10 have supported two principal trnnsvcrsc eminences, and an anterior 

aud postel'ior basal l'idge : its antero-posterior extent is one inch and a 
half; its transverse diameter at the post-erior division, wht!re it is thickest, 

is nine lines : the coronal ridges are broken off. The 6rst molar is lost; 

but its socket shows that it was i111planted, like the other molars, by two 

fangs. The anterior part of the symphysis and crown of the large in­
cisor are broken off; from the first molar to the fractured end mea­

sure$ six inches tbrt'c lines; th is part of the margin of the jaw manifests 

no trace of tooth or socket. The incisor tooth extends forwards and 

slightly upwards; it is suhcompressed, rneasuring: one inch and a half in 
tll1e vertical diameter and nearly one inch in transverse diameter ; it has 

a partial coat ing of enamel, which extends over the inferior and the lower 

half of tlw exterior surface of the tusk; the enamel has the same rugose 
punctate outr.r surface as that of the molar teeth. The large size of the 

dental canal exposed by the posterior fracture of the ranrns indicates the 
ample supply of vessels and nerves which minister to the growth and 

nutrition of the incisive tusk ; the gre.at depth of the symphysis of the 

jaw gives the required s trength for the operations of the tusk, and space 
for its support and for the lodgement of its large persistent matrix. The 

vertical diameter of the symphysis anterior to the molar series is four 

• 
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inches. The symphysial surface, cont rasted with the molar teeth, seems 

enormous; its antcro-postrrior extent to the fractured end of the j aw is 
six inches, its vertical diameter three inch es ; its direction is obliquely 

from below upwards and forwards, its upper or posterior margin nearly 

straig ht, its lower or anterior one convex ; it stands ont a very little way 

from tlH' vertical plane of the inner surface of the ramus. The thickest 

part of the symphysis of the jaw does not exceed three inches; this is at 
its lo,wer part, which is convex in every direction. The surface of the 

bone seems to have been naturally roughen ed by minute vascular grooves 

and ridges ; it has been crushed and crackecl. The ridge, which doubtless 

fornwd the anteri()r part of the base of the coronoid process, begins to stand 

out below the socket of the third grinder ; the smooth abraded surface at 

the back of the posterior talon of that tooth indicates the pressure against 

a contiguous tooth in the portion of jaw w'J1ich has been broken away. 

T his syrnphysial portion of jaw differs in a striking degree from the 

corresponding part in the known existing or extinct Pachyderms, which 
have, like the Australian extinct Mammal, a single incisor tusk in each 

ramus of the lower jaw. I n the young Mastodon the tusk is situated in 

a less deep, more suddenly contracted and more produced symphysis; the 

symphysis of the jaw in the Sumatran and incisive Rhinoceros is much 

less deep and is broader in proportion ; the peculiar defl ection of the 

symphysis in the Dinotherium makes it di ffer still more strikingly from 
the Diprotoclon, in which the incisive tusk s of the lower jaw extended 

obliquely upwards. T he sudden slope of the toothless margin of the jaw 

anter ior to the molares distinguishes the ,existing Proboscidians, which 

have a smaller anchylosed symphysis and no lower tusks. 

I n the proportion of the symphysial articulation to the molar teeth, I 

know of no quadruped that so nearly resembles the present large Austra­

lian fossil as the \ Vombat ; but in this i\liarsupial that part of the ramus 

of the jaw is broader in proport ion to its depth: in these dimensions, 
viz. the proportions of breadth to depth of the jaw supporting the anterior 

molares, the Kangaroo more resembles the Diprotodon ; and the molars 

of the ICmgaroo in their double roots and double-ridged crowns arc those 

amongst the Marsupials which most nearly resemble the molars in the 
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present gigantic fossil. But the still closer resemblance which the 

molars of the Tapir bear to those of the Diprotodon calls for further 

and more clecisive evidence before the snpposition of its marsupial nature 
can be entertained with probability. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, westward of Moreton Bay, Australia. 

Presented by L ieut.-l(Jl. Sir Tltomas L . Mitcltell, C.B. 

1461. A portion of the left ramus of the lower jaw of apparently the same in­

dividual Diprotodon australis ; it includles the two fangs of the last molar 

teeth and the angle of the jaw. This part more decidedly manifests the 
marsupial character by its inward inflection, and by the broad flattened 

surface which the under part of the jaw there presents: this surface forms 

a right angle with the outer surface of the ramus, the lines of union being 

rounded off; the outer surface, which is entire to the base of the coronoid 
pm·ocess, is slightly concave. The Elephants, Mastodons and tapiroid 

Pachyderms present the opposite or convex form of the outward surface 
of the jaw; the Dinotherium comes nearest, an,ongst the Pachyderms, to 
the character of the angle and base of the ascending ramus of the jaw 

manifested in the present fossil, which, however, in the greater drgree of 

inflection and flattening of the angle, more closely resembles the mar­

supial type. The alveolar ridge is continued backwards, for the extent of 

two inches, in the form of a flattened platform of bone, forming an angle 
at its inner and posterior extremity. The thin base of the coronoid 

process extt'nds along the outer border of this platform, and the entry of 

the dental canal is situated near the posterior end of the base of the coro­
noid. The condyloicl process and the back part of the jaw are broken 

away; a great part of the thick ridge formed by the inwardly inflected 
angle of the jaw has also suffered fra,cture, but about one inch of the 

middle part of this characteristic structure is entire. The preserved fangs 

of the last molar show it to have bren as large as would comport with 
tl1e proportions of the molars in the preceding specimen. 

From the alluvial or newer tertiary deposits of the Condamine River, 
westward of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir Tltomas L. Mitchell, C.B. 
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1462. T he body of a dorsal vertebra of a larg·e quadruped, probably the D ipro­
todon auslralis. It measures two inches three lines in antero-posterior 

diameter, three inches in vertical diameter, and four inches nine lines in 

tnmsverse diameter. Both articular extremities are Rat; the cpiphy­

sial plates are anchyloscd ; but where they are broken away the radiating 

rough lines, characteristic of the epi1>hysiai surface, indicate that the 
union was tardy and had been recently effected before the animal per ished. 

This vertebra differs hy its compresst!d. form and the flattening of the 

articular ends from the dorsal vertcbrre of the ordinary placrntal Pachy­

derms, but resembles in these charncters the dorsal vertcbr~ of the Pro­

boscidians; in these, however, the breadth of the vertehral body is not 
so great as in the fossi l. From the cetacean vertebrre the present fossil 

is distinguished by the large concave articular surface at the upper and 

anterior part of the side of the body for the reception of part of the 

head of a rib : this costal surface, which is not quite enti re, appears to 

have been about an inC'h and a half in diameter. The neurapophysi::s are 
anchyloscd to the centrum, but the internal margins of their expanded 

bases arc definable, and have been separated by a tract, rather less than 

au inch in breadth, of the upper surface of the centrum ; at the middle of 

this surface there is a deep transversely oblong depression: a similar 

depression is present in the dorsal vertebra of the Megatlterioid animal, 

No. 507, and in the anchylosed lumbaT vertebra of the l\llylodon, No. 
398 ; but the bodies of the dorsal vertehrre in all the great extinct Bntta 
are longrr and narrow<'r in proportion to their breadth than in the present 

fossil. The upper and posterior marg in is here indented on each side 

by the dorsal nerve, which in the Ecl1idna perforates the base of the 

neurapophyses; otherwise the body of the dor~al vertebra in that l mpla­

c,ental corresponds in its proportions and in the depression on the upper 

part of the body with the present fossil. I n the Kangaroo tlw upper 
surface of the body of the dorsal and lumbar vertebrre is perforated by 

two vascular canals, which pass down vertically and open below by a 

single or double outlet. In the '.V ombat the middle of the upper surface 
of the bodies of the dorsal and lumbar vertebrre exhibits a single large 

and deep d(·pression, which, in the dorsal vertebrre, has no inferior out-
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let, and in this character they closely resemlJle the present fossil. The 

dorsal vertebrre of the ,v ombat arc, however, longer in proportion to 

their breadth. Thus the present mutilated vertebra alone would support 
the conclusion that there had formerly existed in Australia a mammi­

ferous quadruped, superior to the Rhin occros in bulk, and distinct from 

an y known species of corresponding size; and it is interesting to find 

one well.marked character in it, viz. the median excavation on the upper 

part of the body, repeated by one of tl1e largest of the existing Marsu­
p ialia. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir 1: L. A1itc/1ell, C.B. 
1463. A fragment of a vertebra, including the anterior and posterior articular 

processes, of the left side, the left half of the neural arch, and part of the 
anterior articular end of the body. The upper part of the spinal canal is 

nearly flat, but divided by two parallel longitudinal ridges into three 

nearly equal grooves; the transverse diameter of the cnual at its anterior 
outlet is one inch one line; the vertical diameter appears not to have 

exceeded half an inch; the transverse diameter of the vertebra across the 

anterior articular processes is four inches and a half, and across the poste­
rior protesses is four inches ; the length of the neural arch at the base 

of the spine is two inches nine liues. The proportion of the spinal canal 

to the vertebra indicates this to be from near the root or the base of the 
tail ; but the remains of the anterior articular end of th.: body show that 

the vertebrre were here joined by ball and socket joints. A transverse 

process, which extended outwards from below the anterior articular pro­

cess, has been broken off: T he spinous process is much compressecl and 

11.lmost obsolete anteriorly; its base is three lines thick posteriorly. 
Thi~ very remarkable fragrnent has the same colour and mineralized 

condition as the jaws of the Diprotodon australis, and is from the same 

stratum and locality, viz. the Condami11e River. 
From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 
Presented by Lieut.-Col. Sir 1'. L. 111itchell, C.B. 
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1464. A fragment of a vertebra, with the left anterior and posterior articular or 

ohliquc process, and part of a thick transverse process. The propor­

tions, colour and mineralized condi tion of this fossil agr<'e with those of 
~ 

the portions of jaw, Nos. 1460 and 1461, of the D i7n-otodon australis. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of l\1oreton Bay, Australia. 

Presented by L ieut.- Cot. Sil- T. L. Jlllitclielt, C.B. 

1465. A fragment of a rib, which is nearly six. inches in circumference. 

146(i. 

1467. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of l\1ore ton Bav, Australia. 

Presented by Lieut.-Cot. Sir T. L. 1lfitcl,elt, C.B. 

A fn1gment of a rather smaller rib , from near its vertebral end. 

From the alluvial or newer tertiary d,cposits in the bed of the Conda-

1mine River, west of M'.orcton Bay, Austral ia. 

Presented by Lieitt.-Cot. Sir 1'. L. 1li/i1clwll, C.B. 

A fragm ent of a rib of rather smaller size, from near the vertehral cxtre-
~ 

111ity. 
From the alluvial or newer tertiary d,eposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 

P1·csented by Licut.-Col. Si,· T. L. 1l1itc/1elt, C. B. 

1468. A fragment of a rib, four inches aucl a half in circumference. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
mine River, west of l\lloreton Bay, Australia. 

PreJ·cntcd by L ieut.-Cot. Sir T. L. Jl~itclwlt, C.B . 

I 4(i0. A fragment of a rib of a flatter form, and probably from a more posterior 
position. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine Ri,·cr, west of iVIoreton Bay, Australia. 

Presented b.3/ Lieut.-Col. Sir T. L. Jl,fitcltelt, C.B. 

I 4i0, A frag111ent of the vertebral end of a rib, including its tubercle, below 
which it measures three inches and a half in circumference. 

2Q 



298 

From tl1e aJluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of l\tioreton Bay, Australia. 

Presented by Lieut .-Col. Sir T. L. Mitcliell, C.B. 
All the preceding portions of ribs present the same colour and mim,ra­

, lized condition as the portions of jaw of the Dip1·otodon australis, Nos. 
1460 and 1461. 

147 I. A. fragment of the left scapula, with four inches of the anterior part of 
the base of the spine, of a large mammalian animal. The thickness of the 

n eck of the scapula is two inches nine lines, that of the base of the spine 

is one inch. The indication of the sudden rising of this thick spine from 

tl1e plane of the scapula distinguishes it from that bone in the Rhino­

ceros, and its thickness is greater than in the largest Hippopotamus ; it is 
also relatively greater in comparison with the neck of the scapula than 

in the Elephant. The fossil presents the same mineralized, crushed ancl 

fractured condition, and the same colotlr and texture of bone as the por­
tions of the jaw of the Dip1·otodo1t australis, Nos. 1460 and 1461. 

From the alluvial or newer tertiary deposits in the bed of the Conda-

111inc River, west of ~1oreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. jlfztc/1cl!, C.B. 

147:2. A portion of the glenoid cavity and neck of a scapula of a large mam-
111alia11 aninml. ThE' breadth of the articular surface for the humerus is 

between three and four inches; the length appears to have been about six 

inches. The fragment is massive, and in the same mincraliz<'d, crushed 

and cracked condit ion as the portions of the jaw of the Diprotodon 
australis, Nos. 1460 and 1461. 

From the aJluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir 1: L. Mitc!tell, C.B. 

1473. A fragment of apparently the sa111e scapula, from the same stratum and 

locality. Presented by Lieut.- Cot. Sir T. L. Mitcltell, C.B. 

1471. Two fragmcn!s, one apparently of the tnbcrosity of a hunwrus, of a large 

mammalian animal. 
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From the alluvial or newer tertiary deposits m the berl of the C onda­

m ine River, west of Moreton Bay, Australia. 

Presented by L ieut.-Col. Sir T. L. 11'/itchell, C.B. 

1475. Part of the distal half of the shaft of the lefc humerus of a large 111a111-

malian animal, showing the musculo-~pirnl impress ion bctw,·en the orig in 

of the delto id process and the outer coudyle. The hn·adth of the hone 

at this part seems to have been betwc,:n four and five inches, its thick­

ness is one inch eight lines ; it indicates a eo1npressed form of the bone 

a.s in the \Vombat, and agrees in this feature, as in size, with the fem ur, 

No. I 489. In colour and mineral condition it corresponds with tht~ po r­

tions of the jaw of the DiprfJtodon auslralis, Nos . 1460 and I 461. 

From the alluvial or newer tertiary deposits in the bed of the C onda­

mine River, west of Moreton Bay, Australia. 

Presented by L ieltt. -Col. S ir 1'. L. 1l1itcl,ell, C.B. 

I <l i(i. 'l'he proximal end of the left ulna of a quadruped t·orresponding in s ize 

with the Diprotodon austral is. The ol ecranon is trihedral , smooth and 

concave on each s ide, rough and fl attened posterio rly ; the circumference 

of its base is eight inches; its sumn,i t is broken off, and the articular 

surface of the sigmoid cavity, which projects from the shaft of the bone, 

is unfortunately too much mutilated and fractured to convey an idea of 

its orig inal form, or g ive evidence of the presence or amount of rotation 

lH:twecn this bone and the radius. The breadth of the base of the ole­

cranon is three inches, its thickness at its poste rior expanded and flattened 

part is two inches three lines. This fossil indicates a massive and power­

ful fore-arm, and, by the size of the fractured end of the shaft of the bone, 
tl,at the ulna extended to the carpal joint, and had an equal if no t 

superior devflopment to the radius. The canal for the mcdulla ry artt·ry 

ente rs on the inner side below the sigmoid cavity, and is directed inwards 

and a little upwards. The fossil presents the same colour and 111 inc­

ralized, broken and cracked condition as the portions of the jaw of the 

D iprotodon australis, Nos. 1460 and 1461. 

From the alluvial or newer tertiary dcposits in the bed of the Concla­

mine River, west of Moreton Bav, Australia . 

Presented by L ieut.-Col. S i1· J: L. M itcJell, C.B . 
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1477, A portion of a condyle of a humerus or femur, of the proportions appa­

rently of those of a l\1astodon ; it presents the same colour and heavy 

mineralized and cracked condition as the fossils Nos. 1460 and 1461. 

From the alluvial or newer tertiary d!eposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir T L. 1lli1clu:ll, C.B. 

J 478. A portion of one of the condyles of a femur, presenting nearly the pro­
portions of that of a Mastodon, and in the same heavy mineralized and 

broken condition as the fossils Nos. 1460 and 1461. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of lVIoreton Bay, Australia. 
Presented by Lieut.-Col. Sir T L. Mitcltell, C.B. 

1479. A fragment of the compact walls of the shaft, apparently from the inner 

horder of it flattened femur : the length of the fragment is seven inches 
a.nd a half, and the thickness of the compact wall from one-half to two­
thirds of an inch. It corresponds in colour and mineralized condition with 

the portions of the jaw of the Diprotodcn australis, Nos. 1460 and 1461. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
tnine River, west of Moreton Bay, Australia. 

]:>resented by Lieut.-Col. Sir 1'. L. 11,fitclwll, C.B. 

1480. A fragment of apparently the !wad of a tibia of a r1uadruped, agreeing in 

size with the Diprotodon australis: the portion of articular surface h1,re 

preserved is gently concave at one part and convex at another, with a 

deeper depression near the margin ; the greatest breadth of this surface 
is five inches. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 
Presented by Lieut.-Col. Si1· T. L. 111itchclt, C.B. 

1481. A portion of the inner part of the proximal end of a right tibia of a 

large mammalian animal : the part of the concave articular surface which 

is preserved has a diameter of three inches and a half, but the traces of 
the union of the epiphysis to the shaft are very plain ; the lower end of 
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the fragment, which is six inches Jong, presents no appearance of a 

medullary cavity. This fossil has the same general colour and heavy 

mineralized condition as the portions of the jaw of the Diprotodon austra­
lis, Nos. 1460 and 1461. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of l\1or·eton Bay, Aust ralia. 

/Jresented by L icut.-Col. Sfr T. L. M itclielt, C.l:J. 

I 482. A fragment of the shaft of a long bone of the same size and texture as 

tl1e preceding, and perhaps forming part of the anterior wall of the same 
t ibia. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of l\'Ioreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. ll fitchcll, C.JJ. 

l 483. A fragment of the shaft of one of the long bones of the extremities, 

apparently the tibia, of a large quadruped: the exterior shows a portion 

of two almost flattened surfaces meeting at an open angle, from which a 

short rough ridge-like process is developed; at the upper part of this 

ridge the orifice of the medullary artery is situated, the canal of which 

expands as it slightly descends to gain the mcdullary cavi ty; no part of 

that cavity is distinctly visible in the fossil; the compact part of the wall 

is half an inch thick, and a moderately close cancellous texture is con­

tiuued inwards from it ; at the upper part of the fragm ent the compact 
w.all is about a quar1er of an inch thick ; the breadth of the fragment, 

which seems to i11clude about one-fifth part of the circumference of the 

bon!!, is two inches and a half. The ridge, near which the medullary 

artery penetrates the tibia in the larger Pachyderms and Ruminants, is 

situated at the confluence of two surfaces of tire tibia, which meet a much 

less open angle than in the present fossil : i11 the Giraffe the correspond­

ing angle is rounded oft: In the Elephant and l.\llastodon the medullary 

artery perforates the bone at the middle of the flattened posterior surface 
of the tibia. I n the Kangaroo the ridge 11ear which the arterial orifice 

is situated is much more acute and more produced than in the fossil. In 

the '\Vombat the corresponding orifice is situated at the ridge where the 
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two flattened facets of the shaft of the tibia meet at the same open angle, 

a:s in the present fragment, which accor,ds in size, colour and mineralized 
condition with the portions of the jaw of the Diprotodon australis, Nos. 

l460and 1461. 

From the alluvial or newer tertiary deposits in the bed of the Conda-

1uine River, west of ~Iorcton Bay, Australia. 

Presented by L ieut.-Col. Sir 1'. L. 1l1itcltetl, C. B. 

1484. The distal end, apparently of a fibula, of a large mammalian <1uadruped: 

it presents a subtrihedral form, and is seven inches in circumference; the 

centre of the shaft is occupied by a close cancellous H•xture ; the arti­

cular extremity is much abraded, but a trace of the line of union of the 

epiphysis to the shaft may be discern-eel. This fragment presents the 

same ponderous mineralized condition as the preceding specimen. 
From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir 1: L . A1itcl,ell, C.B. 

1485. A fragment of apparently the proximal end of a long bone of a large 

quadruped. It is trihedral, slightly twisted, and acquires a form which 

yields an oval transverse section as it descends. A portion of a nearly 

flat articular surface projects obliquely forwards, and from above down­
wards and inwards: the upper part of this surface is defined by a groove, 

which sinks into a slight depression ; above this the bone rises in the 

form of a broad flattened process, which has been broken off about two 

inches below the articular surface; there is the ori fice of a canal for the 

medullary artery, which, on the supposition that this is a p~oximal end of 
the bone, is directed slightly upwards ; the broken end of the bone below 

this part shows no medullarycavity, but a close cancellous texture, bounded 

by a compact wall frorn one to two lines in thickness : the circumference 

of this extremity of the fragment is seven inches. I t presents the same 

heavy mineralized condition as the foregoing specimens. 
From the alluvial or newer tertiary d<'posits in the bed of the Conda. 

mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. Jl,/itcltell, C.B. 
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1486. The right os calcis of a large mammaQian quadruped. I t measures six 

i11 ches in length and five inches and a half in breadth ; presents two large 

articular surfaces at right angles to each other upon its upper and 

anterior part; has a short calcaneal or posterior process, which is broad, 

depressed and bent upwards, and a short thick obtuse process directed 

downwards from the internal and under part of the bone. The inner 

and upper articular surface is semicircular, nearly flat, very slightly con­

cave, with a small part continued down or sinking from the middle of its 

outer margin at a rather open angle, towards the outer or cuboidal facet. 

This is a larger and more deeply concave surface than the preceding, 

with a well-defined margin placed on tbe outer side, not anterior to the 

a:stra::?"alar surface. The astragalar surface is se1J11rated from the calcancal 
~ ~ 

and inferior tuherosity by a wide and moderately deep tendinal groove, 

a11alogous to that along which the tendon of the flexor longus pollicis 

gl ides in Man. The base of the calcancal process, which is uni ted to the 

posterior part of the (·uboidal concavity, is perforated by a short canal, 

half an inch wide, continued downwards and forwards, and leading to 

a wider tendinal groove, which impresses the inferior surface of the part 

of the hone supporting the cuboidal facet. The plane of the posterior 

part of the calcaueal projection is at right angles with the inferior rough 
surface of the bone. 

The characters of the present fossil calcaneum, as above briefly defined, 

are umque. The size of the bone leads us first to compare it with the 

calcaneurn of the Elephant or Mastodon, but here we find two broad and 

flut astragalar surfaces on the upper part of tlrn bone, and a small and 

very slightly concave surface anteriorly; there is lik P.wise no perforation 

for a peroneal tendon. The same absence of such a perforation, and the 

duflerent proportion and relative position of the cuboiclal facet, distinguish 

at a glance the calcaneum in all the ordinary Pachyderms from the pre­
sent fossil. The calcaneum of the Jlfylodon rolntstus is perforated at its 

outer part for the tendon of the ' peroueus longus,' as it is in the present 

fossil: it likewise has a stOut tuberosity projecting from its under sur­
face, but the calcaneal process is much larger and is continued more 

di:rcctly backwards. The cuboidal facet in the l\liylodon is much smaller 
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a.nd shallower than in the present foss·il, and is not only placed anterior 

to the astragalar surface, but is continuous with it. Not to dwell on 

tl1e differences which the comparative anatomist must have immediately 

perceived from the description of the present most remarkable bone 

in the corresponding one of the Rumi1lantia, the Quadrmnana, the Car­

nivora and Rodentia, I proceed nt once to state that it is only in the 
equipcdal ~1Iarsupialia, and more especially in the Koala and Wombat, 

t'hat we find the articular surfaces of the calcaneum two in number and 

of the same general form, proportions and relative position as in the 

fossil under consideration: the nearly flat internal and superior astragalar 

surface is, however, proportionally narrower in the \Vombat; its outer 

depressed angle is shallower; the calcaneal projection is directed down­
wards and inwards ; the strong peroneal tendon indents the outer side 

of the calcaneum with a groove but does not perforate the bone. The 

calcaneum of the I(angaroo has a totally different form from the fossi l ; in 
the leaping Marsupialia the heel is subcompressed and much elongated; 
the astragalar surface is divided into two small distinct parts; the cu­

boidal facet is anterior, and convex ,•erlieally, &c. In conclusion, it may 

be stated that the large fossil calcan!'um here described combines th,~ 

essential characters of that of the '\Yombat, with some features of that 

of the Mylodon and Mastodon, and others which arc peculiar to itself: 

the single broad astragalar surface, wi th its external depressed portion, 
coincides with the characters of the large fossil astragalus No. 1509, 

though the different form of the astragabr surface appears to show the 

present calcaneum to belong to a distinct species of marsupial Pachy­

derm. 

That a large quadruped, whose nature andaffinities that term ex presses, 

formerly inhabited Australia, the characters of the present os calcis would 
alone have rendered highly probable: rund since the same conclusions iire 

deducil.,le from the portions of jaw Nos. 1460 and 1-161, which corre­

spond in size, mineralized condition, locality and stratum with the pre­

sent calcaneum, it is highly probable that they all belong to the Dipro­
todon aush·alis, a species whose affin ities to the '\Vombat were perceived 

by the characters of the single tusk and fragment of jaw transmitted by 
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Licut.-Col., then Major l\llitcbell, from the caves of \Vellington Valley, 
Australia, to the Geological Society, and which is described in his ' Expe­

tlition into the Interior of Eastern Australia,' Svo, I 83S, vol. ii. p. 362. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of lVIoreton Bay, Australia. 
P1·e$ented by L ieut.-Col. Sir T. L. jllfi1cl1elt, C.B. 

Of the River Condamine, which is in lat. 28° S., long. 150" E., 

Sir Thomas l\llitchell states, "This stream, as I understand, is remark. 

able from forming large basins at some places and losing its course in 

swamps at others, and at other parts again cutting its course in a deep 

channel, through deep lieds of alluv ium, in which these bones are thus 

brought to light." 

The three following specimens were transmitted together, and are referred to 

in the following extract from a letter from Lieut.-Col, $ir T. L. Mitchell, dated 

"Sydney, N.S. \Vales, 6th April, 184~," addressed to Prof. Owen, Royal College 

of Surl!cons. 
~ 

" I write now chiefly to apprise you of my having sent. by the same 

vesst'l, which will take the mail and this letter (namely the 'Evcretta'J, 

a box containing some fragments of fossil bones addressed to you. 

These are not satisfactory specimens such as I hope soon to send 

you; hut, being the first from the focality, I am anxious you should 

first hear· of them. I can tell you but little of the manner in which 

they occur; but such bones are found on Darling Downs, those ex­

tf!nsive plains which you will sec 111t1rked to the S.vV. of lVIoreton Bay, 
on most maps of this country. They are at the sources of the Dar­

ling River, and at a great height above the level of the sea, upwards of 

4000 feet. I am informed that the~e huge bones ( of which I send you 
but fragments) are found in some abundance. 

" What will interest you most is a tooth, which I have put up 

amongst these fragments, being from the same locality ; it is packed 

in the same kind of paper, so I hope care will be taken to find it. I 

thought it siif'est among the fragments, as such a small article at the 

2 R 
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top might fall out at the Custom H ouse. I am promised part of a rih 

and other bones by the gentleman who gave the tooth, and I have 

some hopes of obtaining a jaw-bone." 

1487. A portion of the crown of the penultimate molar, right side, lower jaw, of 

die Diprotodon australis: it includes a great part of the posterior trans­

verse eminence, which is more than ha.If-worn down, with the posterior 
talon and a small part of the anterior eminence : the wrinkles of the 

enamel are fewer, and the perforations more distinct than in the specimen 

No. 1460, but the size and proportions so closely accord with those of 

No. 1495, as to leave little doubt of their specific identity. The smooth 
indentation at the back of the posterior talon plainly indicates the effects 

of pressure, from long exercise of mastication, against a posterior 

tooth. 
From the alluvial or newer tertiary deposits in the Darling Downs, 

s.,v. of l\foreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. Mitchell, C.B. 

1488. A fragment of the spine of a scapula of a large quadruped; it is between 

one inch and half an inch in thickness, and two inches in height : the 

cancellous texture resembles in character that of the femur No. 1489, 
which was transmitted with this fragment. 

From the alluvial or newer tertiary deposits in the Darling Downs, 

S.\¥. of l.\lioreton Bay, Australia. 

Presented by Lieut.-Cot. Sir T. L. 1l1itcl1elt, C.B. 

1489. The shaft of a femur of a large mammiferous quadruped, wanting part of 

the parictes of the medullary cavity from the fore-part of the distal half 
of the bone. It is principally remarkable for the extent to which it is 

naturally flattened from before backwards; its transverse being to its 

antero-posterior diameter as two to one; the greatest length of the 
1,pecimcn is one foot ten inches; its greatest breadth near the upper 

end is nine inches. Among the known larger quadrupeds the femur 

presents a similar antero-posterior co,mpression in the Elephant, Mas­

todon, and Rhinoceros, but the latter animal is distinguished by a second 
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exter nal trochanter, situated below the great trochanter, which is not 

present in the Australian fossil. I n the iVIcgathr.rium and its congeners 

the flattening of the femur and its transverse breadth greatly surpass 

the proportions exhibited by the foss il under consideration, or those of 

the femora of the proboscidian Pachyderms . 

The femur of the lVIastodon is that which the Austral ian fossil most 

resembles, in being flatter on the posterior than on the ante rior surface· 

Compared with the femur of the l l!/astodo1i giganlcus, the fossil presents 

the following differences : it is broader in proportion to its length ; as, 

for example, 

From the lower part of the post-trochanterian depression 
to the prominence above the outer condyle 

Breadth of middle of shaft of femur 
Circumference of do. do. 

Australian femur. 
in, lines. 

18 0 
5 0 

13 G 

M:a.stodon. 
in. line~. 

24 0 
5 9 

14 G 

Tlie surface of the bone below the post-trochanterian depression is 
more convex in the Australian fossil, and tlhe prominence above the back 

part of the outer condylc is more developed; the small trochanter is 

narrower ancl longer, and is defined by a groove along its anterior part. 

The femur in the Mastodon gigantcus thins off almost to an edge at the 
outside of the distal half of the shaft: in the Australian fossil the cor­

respo11ding part is broad and convex. The anterior part of the great 
trochantcr rises higher above the level of that part of the femur in the 

Australian fossil than in the 1\tlastoclon. The orifice of the medullary 

arter y is conspicuous in the Australian fossil at the back part a little 

above the middle of the shaft, and towards the inner side; the canal 

slop{'S upwards : I cannot detect the corresponding orifice in the lVIas­

toclon's femur compared. The Austral ian fossil exhibi ts a large medul­

lary cavity along the middle of the shaft, with dense parietcs an inch 
thick. 

This specimen appears to be too large in proportion to the molar 

tooth of the Diprotodon, No. 1487, to have belonged to that animal ; 

and as the molar tooth of a lWastodon, closely r<'sembling the 111astodon 

ang.ustidens, has been discovered in Anstr:alia by Count Strclingsky, the 

2R2 
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present fomur may have belonged to a young individual of the Australian 
1\1:astodon. 

From the Darling Downs, S."\V. of Moreton Bay. 

P1·esented by Lie1tt.-Cot. Si1- T. L . J)i/itc!tetl, C.B. 

T he following specimens of the Diprotodo1i attStralis, from No. 1490 to No. 

1503 inclusive, were discovered by Patrick Mayne, Esq. during the operations of 
sinking a well near Mount Macedon, in the district of lVIelbournc, near Port 

Philipp, Australia. 

1490. The under part of the base of the left incisive tusk of the Diprotodo1t 
australis; showing the line where the rugose-punctatc, as if worm-eaten, 

enamel ceases at the angle between the under and inner surfaces of the 

tusk, and the coat of cement covering the unenarneled dentine: the 

smooth pulp-cavity gradually widening to the base of the tusk is exposed 
to the extent of three inches. This po.rtion of a great incisor is identi­

cal in form and structure with the specimen from the bone-cave of Wel­

lington Valley, figured and described in Sir T. L. Mitchell's 'Expeditions 

into Australia,' vol. ii. p. 362, pl. 3 1. fig. I and 2, and with that from the 
Condamine River, No. 1460. Presented by D1·. Hobson. 

149 1. A fragment of the right ramus of the lower jaw of the Diprotodon 
austratis, with the anterior fang and posterior half of the crown and 
fang of apparently the second molar; the summit of the posterior ridge has 

just begun io be worn, and a transverse crescentic line of dentine, with the 

concavity turned forwards, is t'xposed. The broken anterior fang displays 

tbe longitudinal indentation or channt:! with which its posterior surface is 

impressed: the posterior fang is similarly impressed longitudinally upon 

its anterior surface. The reticulo-punctate character of the enamel is 

well expressed. The sockets of the two fangs of the small anterior 

molar are traceable in this fragment. 
From the alluvial or newer tertiary strata in the district of lVIelbourne, 

Australia. Presented by Dr. Hobson. 

1492. Tbe crown and beginning of the fangs of the antepenultimate molar, 

right side, lower jaw, of the same Diprotodon attstralis : the form of the 
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two transverse eminences, the summits of which had just begun to be 
abraded by mastication before the animal perished, is better displayed than 
in No.1449: they are more compressed than in the Tapir and Dinothcrc, 
and their lamelliform summits rise high.er beyond their basal connections 
tban in the Kangaroo : the median connecting ridge which extends 

between the two transverse eminences longitudinally or in the axis of the 
jaw, in the molars of the Kangaroo, is very feebly indicated in the Di­
protodon: the anteriorly concave curve of the summits of the transverse 
ridges is more regular and equable and greater than in the tapiroid Pach y­
d crms, the Dinothere, or the Kangaroo. The two fangs, the contiguous 
surfaces of which present the deep and wide longitudinal groove, as in the, 
tapiroid Pachyderms and the Kangaroo, are connected together at their 
base by a ridge coated thickly with cement and extending longitudinally 
between the beginnings of the opposite grooves. 

From the alluvial or newer tertiary deposits in the district of i\llel-

hourne, Australia. Presented by Dr. Hobsou, 

1493. The second molar tooth, left side, lower jaw, of the Dip,-otodon australis, 
from an older individual than the preceding. The anterior fang is 
broken off, the posterior one is preserved to the extent of one inch and 
a half; the crown of the tooth is entir e, except where the summits of 
tile two transverse ridges have been abraded by mastication: it demon­
strates, what is obscurely indicated in No. 1460, that besides the two prin­
cipal eminences there is a small anterior basal ridge and a thick obtuse 
posterior ridge ascending a little obliquelx from the outer to the inner 
side of the tooth: from the anterior and posterior extremities of each basal 

ridge, a lower ridge extends upwards to the summit of the principal emi­
nence ; these eminences are also connected together by a short ridge at 
die outer and at the inner part of their basal interspace, and each of the 
principal eminences swells out ntar the middle of their interspace; indi­
cating, as it were, the rnr.dian longitudinal ridge which connects the two 
chief tran8verse eminences in the crown of the molar of the Kangaroo. 
The enamel presents the same rugose-reticulate and punctate surface as 
in the molars Nos. 1469 and 1487, that character being more conspi-
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cuous in the fore and back part of the coronal eminences than upon their 
outer and inner side. The outer border of the transverse eminences is 
more convex than the inner one. The course of the calcigerous tubes is 
unusually clear upon the broken surface of the fang. 

From the alluvial or newer tertiary deposits in the district of i\l[el-

bourne, Australia. Presented by Dr. H obson. 

1494. The third or antepenultimate molar, left side, lower jaw, wanting the 
anterior fang, of the same individual Diprotodon australis. Like the 
preceding tooth it shows that it belonged to an older, and likewise to a 
rather larger individual than No. 1492 : the crown has been more worn, 
and shows better the depth of the interspace between the two principal 
ridges, the slight production of the middle of the posterior surface of 
tl1e anterior ridge, and the depression on the opposite surface of the pos­
terior ridge. The antero-posterior ex tent of the base of the crown of 
this tooth is one inch nine lines; the breadth of the crown i$ 011e inch 
th ree lines; the height of the crown is one inch two lines ; the length of 
the posterior fang was two inches when entire. 

From the alluvial or newer tertiary deposits in the district of Mel-
bourne, Australia. Presented by Dr. rlobson. 

J 495. T he crown of the penultimate molar, left side, lower jaw, of apparently 
tile same individual Diprotodon australis. The anterior transverse ridge 
had just begun to be worn: the summ it of the posterior ridge is entire. 
This is not divided into small marnmilloid tubercles as in the Dinotherium, 
but is irregularly and minutely wrinkled as in the Tapir. In the depth of 
tl1e cleft between the two transverse ridges, the teeth of the Diprotodon 
resemble those of the Tapir more than those of the Kangaroo ; but the 
eminences are higher and more compressed than in either of the existing 
genera cited. In the largest existing species of Kangaroo, as the Mfv­

cropus mqjor and lvlacr. /aniger, the lower molars have no posterior talon 
or basal ridge ; but this is present in the still larger extinct species called 
Jltlacropus Atlas, in which, however, it is much smaller than the anterior 
talon. In the Tapir the anterior talon is also larger than the posterior 
one, but in the Diprotodon the propor tions of the two basal ridges are 
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reversed. The reticulo-punctate markings are present at the anterior 
surfaces of the enamel of the transverse ridges of the molars in the Tapir, 
whilst in the Kangaroo and Dinothere the enamel is smooth and 
polished : the molars of the Diprotodon are characteristically distinguished 

by the rugose-punctate markings in bot h the anterior and posterior sur­
faces of the transverse ridges. 

The breadth of the crown of the present tooth is one inch anll a half, 

and the height of the entire posterior division is the same. 
From the alluvial or pleistocene ter tiary deposits in the district of 

i\1clbourne, Australia. P1·esc11ted by Dr. llobson. 

1496. Tbe anterior part of the anterior transverse eminence of the last molar, 
left side, lower jaw, of the same Dipi·otodon au,sh·alis: it measures one 
inch nine lines across the base, and dim·inishes in breadth more gradually 
towards the summit than in the preceding tooth. T he summit of this 

eminence had just begun to be worn by mastication: the pulp-cavity is 
continued into the basal third of the crown. 

From the alluvial or pleistocene tertiary deposits in the district of 
l\llelbourne, Australia. Presented by D,·. 1/obson. 

I ,197, The two fangs of a posterior molar of the Diprotodon australis. 

From the alluvial or newer tertiary deposits in the district of Mel-
bourne, Australia. Presented by Dr. Hobson. 

1498. Fragments of a caudal vertebra, equalling in proportions the fragment of 
jaw and the teeth Nos. 1490 to 1496; and in the same condition as to 
colour and loss of animal matter. 

From the alluvial or newer tertiary deposits in the district of J\llel-
bourne, Australia. Presented by Dr. 1/obson. 

I 4H9. A fragment of a rib : 1t 1s one inch anii a half broad and from six to 
nine lines thick; equalling in size the a,nterior rib of a large Rhinoceros, 
and presents the same colour and absorbent condition as the fragment 
of jaw of the Diprotodon australis, No. 1460, with which it agrees in its 
proportions. 

From the alluvial or newer tertiary deposits in the district of i\iJel-
bourne, Australia. Presented by Dr. Jlobs011. 
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l 500. A fragment of the scapula, with part of the base of the spinous process, 
of a large mammalian quadruped, corresponding in size, in general ap­
pearance and absorbent condition wit]1 the teeth and portion of jaw, 
Nos. 1490 to 1497, of the .Dipi·otod<m australis. 

From the alluvial or newer tertiary deposits in the district of Mel-
bourne, Australia. Presented by .D1·. Hobson. 

150 I. An epiphysial proximal articular extremity apparently of a humerus of a 
young but large mammalian quadruped, agref:ing in proportions, colour 
and absorbent condition with the teeth and fragment of jaw, Nos. 1490 

to 1497, of the D ipi-otodon au.rtralis. 

From the alluvial or newer tertiary deposits in the district of Mel-
bourne, Australia. Presented by Dr. Hobson. 

l .'>02. A con~iderable proportion of the shaft of a long bone, apparently a 
radius, of a smaller quadruped: it is eight inches in length and three 

inches in circumference: it presents the same colour and absorbent 
desiccated condition as the fossils Nos. 1490 to 1497, with which it 
was fouud associated and was transmitted to the Museum. 

From the alluvial or newer tertiary deposits in the district of Mel-
bourne, Australia. ]'resented by Dr. llohson. 

J ;;o:~. A portion of the shaft of the right femu1· of most probably the D iprotodon 

attstralis : it measures eight inches and a half in length and the same 
in circumference at the middle part : it closely corresponds in form 
with the larger femur No. 1489, being compressed from before backwards, 
flattened posteriorly, slightly convex anteriorly, with the rndiment of a 

ridge (but the bone is evidently from a young animal) on the outer 
border of the posterior surface, and showing the orifice of the medullary 
artery near the opposite border, at the beginning of the proximal expan­
sion of the bone: the medullary canal is dirrcted slightly upwards. Most 
of the c-ancellous texture of the bone has perished, and the rest is in the 
same absorbent condition and of the same colour as the specimens, Nos. 
l 490 to 1497, of the Diprotodon australis, with which it was found asso­
ciated and was transmitted to the l\!Iuscum. 

From the alluvial or newer tertiary deposits in the district of lVIel-
bourne, Australia. Presented by Dr. I-fohson. 
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1504. Tbe proximal half of the shaft of the rig ht fomur of a quadruped as large 
as that to which teeth of the D iprctodon australis, Nos. 1490 to 1497 

indusive, and the femur No. 150:-1, belonged. 

This fragment measures eleven inches in length, and three inches in 
breadth at the distal fractured end, where the circumference is seven 

inches and nine lines, the femur there not having begun to enlarge for 

the format ion of the distal condyles. The long and narrow trochanter 

minor is dcvelopt>d from the posterior angle of the inner bortlcr of the 
upper expanded part of the fragment, and resembles in form that of the 

gigantic femur No. 1489, though it is more posterior in position: the 

lmse of the trochantcr major begins to swell outwards and forwards from 

the anterior angle of the opposite border and encroaches upon the ante­
rior part of the shaft : it is relatively lower and swells out more abruptly 

than in the femur No. 1489 ; there is no trace of a th ird troehanter. 

The post-trochanterian depression resembles that in No. 1489. The 

shaft of the present fossil is more ffattened anteriorly than in No. 1503: 
this antero-postcrior compression gives it the same resemblance to the 

fomu r of the 1\llastodon and Elephant a, has been pointed out in the 

description of No. 1489. The large extinct phyllophagous Edcntata 

manifest this charnctcr in an exaggerated degree : the Rhinoceros is the 

only genus amongst the ordinary Pachyderms in which the femur is flat. 

tened as in the great extinct Australian <1 uadrupeds, but the third tro­
clrnntcr dfoctually distinguishes that bone in the Rhinoceros. I t is evi­

dc.-nt, from the differences above detailed between the present femur and 

No. l 503, that they belong to distinct though perhaps to nearly allied 
species. The form of the transverse s,cct ion of the shaft is more regu­

larly ellipt ical, and the anterior surface more flattened, in the present 
fragment than in No. 1503, which, fro111 its closer resemblance with No. 

1489, might well have belonged to a young individual of the same species. 

The present foss il was detached by Count Strzelecki from the bone­
b1·eccia of one of the caves in \Vell ington Valley, Australia : the peculiar 

red fcrruginous matte r of the breccia st ill adheres to parts of the exte1·ior 
and fills the interior cavity of the bone. 

Presented by Count Strzelecki. 
2 s 



314 

Genus 1.Vototlieri·u11ff. 

1505. The right ramus, with the symphysis of the lower jaw, of the 1''ototherium 

inerme, Owen, a quadruped apparently manifesting another pachydermal 

modification of the marsupial type. 

The dentition in the present jaw consists of molar teeth exclusively, 

four in nmnber, which increase in size as they approach the posterior 
part of the series: a small portion of the anterior encl of the symphysis 

is broken away, but there is no trace there of the socket of any tooth, and 
it is too contracted to ha1,e supported any tusk or defensive incisor. The 

length of the jaw is devt' n inches: the molar series, which commences one 

inch in advance of the posterior border of the symphysis, is six inches in 
extent; each tooth is implantrd by two strong and long conical fangs, 

th e hindermost being the largest, and both being longitudinally grooved 
upon the side turned to each other. The first tooth is wanting, and the 

crowns of the rest are broken away: the base of the th ird remains, which 
gives an indication of•a middle transverse valley, which most probably 

s•eparated two transverse eminences. This jaw resembles that of the 

proboscidian Pachyderms in the shortness of the horizontal rnmus; and 
of the Elephant more particularly in the rounding off of the angle, and 

in the convex curvature of the lower border of the jaw from the condyle 

to the symphysis, and also in the smaller vertical diameter of the sym­
physis, and the more pointed fo1·m of that part. It resembles the jaw of 

the Elephant in the form, extent and position of the base of the coronoid 

process; but it differs from the Elephant in the concavity on the inner 

side of the posterior half of thi, ramus of the jaw, which is fonned by 

an inward inflection of the angle: this concavity extends forwards beneath 
the sockets of the last two molar teeth. It differs from the E l~phant in the 

greater flatness of the outer part of the angle of the jaw, in which respect 
it more resembles the l\llastodon. In the extent of the angle of the jaw 

i.t is intermediate between the l\llastodon and Elephant. It differs from 

~ .. Oros tl,c soutl,, Oqplor beast. 
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both in the inward bending of that angle, which is remarkable for the 

g reat longitudinal extent along which the inAection takes place: most of 
the inAected angle has been broken a way, hut enough remains to cle­

monstrate a most instructive and interes ting correspoud,mce between the 

present fossil ,md the characteristically modified lower jaw in the marsu­

pial .animals. In pursuing the comparison of the Australian pachydermal 
fossi I with the l\ilastodon and Elephant, we may next observe that the 

ah·eolar process on the inner side of the base of the co 1·onoid, behind 

the last moh,r, is as well developed as in the Mast0don ; a similar angular 

production of this part exists in the \ Vombat and Kangaroo. The 
vertical extent of the out.et· concavity of the coronoid process is greater 

in th,e Anstrnlian fossil than in the jaw of the i\llastodon and is less clearly 

defin ed below, in which respect the Notothere rcs('mblcs more the Ele­

phant. The dental canal commences by a foramen penetrating the ridge 

whidi leads from the condyle to the post-molar process, and apparently just 

below the condyle, as in the Ekphant, but it is relatively much smaller: 

it does not communicate with any canal leading to the outer surface 

of the ascending ralllus, as in the \.Voml,at and Kangaroo ; but this 

external opening is not presE'nt in all Marsupial ia. 

T he anterior outlet of the dental canal is smaller than in the Mastodon 
and more anterior in position, and so far resembles the Elephant. The 

number, and apparrntly the form of the teeth, approximate the Austra­

lian Pachyderm more closely to the i\llasto<lon than to the Elephant ; 

hut t.he equal size of the last and penu1tirnate tet'th, which had the 

sallle number of divisions of the crown, ar e points in which the Noto­

therium still more nearly resembled the Diprotodon, the Tapir and 

J(angaroo. 
I n the general shape of the jaw, however, the Nototherium differs 

widely from all existing Marsupials and all known ordinary P achyderms, 
and in the chief of these ditferenccs it resembles the lower jaw of the 

Probosciclians. It resembles these, however, in common with the Wom­

hat, i:n the forward slope an(! curvature of the posterior margin of the 

ascending ramus extending from the condylc to the angle, in the inward 

production of the post-molar process, in the posi tion of the base of the 
2 s 2 
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coronoid process exterior to the hinder molar, in the thickness of the 
horizontal r::tmus as comparer! with its length and the convexity of its 

outer surface; and it also resembles the Proboscidians, in common with 

th e Kangaroo, in the small number of the grinding teeth. 

From the lower jaw of the Kangaroo and ,vombat that of the Noto­
therium differs in the absence of the deep excavation on the outer side of 

the ascending ramus, whi<-h, in those Marsupials, leacls to a perforati on in 

the base of that part of the jaw, ancl it also differs in tbe inferior depth of 
the inner concavity ancl the inferior extent of the inward production of 

the angle of the jaw ; besides the more important difference in the 

absence of the large incisor tooth. From the jaw of the Diprotodon, 
No. 1460, the present fossil differs in the much smaller vertical extent 

of the symphysis, ancl in the convexity of the jaw at its outer and an­

terior part, and more particularly in t he absence of the incisive tusk 
,md its socket; but it must have closely resembled the Diprotodon in 

the general form and proportions of the molar teeth. 

F rom the alluvial or newer tertiary deposits in the bed of the Conda mine 

River, west of i\llorcton Bay, Australia. 
Presented by Liez,t.-Col. Sir T. L. Mitchell, C.B. 

1506. The posterior half of the left ramus of t.he lower jaw of the ]Vototherium 
JJ,Jitchelli, wanting the coudyloid and the upper part of the coronoid 

processes, and containing the last two molar teeth, the crowns of which 

are much fractured, but demonstrating that they were divided into two 

principal trnnsverse ridges. The antcro-posterior extent of both teeth 

together is three inches three lines, the last molar being two lines longer in 
th is dimension than the penultimate one : its transverse breadth is one inch 

two lines. The dentine of the crown is encased in a slwath of enamel of 

n early one line in thickness, with a smooth and polished surface, impressed 
at the outer part and uP.ar the base of the tooth, where the enamel is 

principally preserved, with fine parallel and nearly horizontal transverse 

lines 
Part of the abraded surface of both transverse ridges is preserved in 

tne penultimate grinder, showing that hey bad been more than half 
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worn away by mastication at the period when the animal perished. The 
smooth and polished exterior of the enamel covering the anterior part of 
the posterior eminence presents a stt·ik ing contrast to the reticulo-punc­
tate character of the enamel at the corresponding part of the molar in 

the Diprotodon, which in the general form and proportion of this part 
of the jaw so closely agrees with the present fossil. The Diprotodon 
aust-ralis exceeded, however, the Nototlteriuin inerme in size, so far as 

can be judged by the lower jaw and teeth. 
The penultimate and last molar teeth in the present specimen do not 

exceed in any comparable dimension those in No. 1505, which from the 
length of the fangs were as complete! y developed, and belonged there­
fore to 'L mature animal ; but the depth of the jaw below the middle of 
the penultimate molar in the present fossil is three inches three lines, 
ancl in No. 1505 it is only two inches nine lines : the thickest part of 
the jaw beneath the same molar in No. 1.506 is two inchc~ three lines, 

but in No. 1505 it is one inch eleven lines. In No. 1505, the external 
wall ,of the alveolar process immediately swells out to form this thick 
part of the ramus, but in the present jaw it maintains its thinness for an 
inch below the margin of the socket ; and the outer part of the jaw is 
slightly concave here, before it begins to swell into and form the bold 
conv,exit)l which is continued to the thic!k inferior border of the jaw. 
T his difference in the shape, as well as the size of the jaw, bespeaks at 
least a specific distinction from No. I 505. But a more marked distinc­
tive character in the present fossil is afforded by the relative position of 
the last molar tooth, which is in advance of the origin or base of the 

coronoid process, instead of being internal to and hidden by that part 
when the jaw is viewed from its outer side. The outer surface of the 
anterior part of the base of the coronoid appears by a fracture there to 
have projected outwards further in the present specimen than in No. 1505. 

T he important marsupial character afforded by the inward bending of 
the angle of the jaw is well mauifested by the present specimen, in which 
the angle is entire: it is thick, obtuse and inflected, slightly produced in 
comparison with the Wombat or Kangaroo, but it bounds a well-marked 
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concavity which extends forwards to the parallel of the interspace between 
the last and penultimate molars; the regularity of the convex line ex­
tending from the posterior part of the ascending ramus to the lower 
border of the jaw is interrupted by a slightly produced obtuse prominence 

at the middle of the inflected angle. Tl,e post-molar part of the alveolar 
process forms a broad platform on the inner side of the base of the coro­
noid, and is defined by a well-marked. angle at its inner and posterior 
part, in which it resembles both the lower jaw of the proboscidian Pa­
chyderms and that of the \Vombat. The entry of the dental canal is 
situated as in the Dijn·otodon aush·atis and the Nototherium inerme. 
T he coronoid process has the. same extensive antcro-posterior origin, 
a11d the same thinness as in No. I 505, but it is rather more concave 
externally. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
mine River, west of Moreton Bay, Australia. 

Presented by Lielit.- Cot. Sfr T. L. 1l1itchetl, C.B. 

1507. A segment of tbe right ramus of the lQwer jaw of the Nototherium inerme, 
including the sockets of the penultimate and last molars, with the pos­
terior fang of the one and the anterior fang of the other. The empty . 
portions of the sockets show the longitudinal ridge of bone which fits 
into the groove on that surface of the fang which is towards the centre 
of the socket. The origin of the coronoid process opposite the anterior 
part of the last molar is a repetition of the character by which the entire 
jaw No. 1505 differs from the specimen No. 1506, and the length of the 

posterior part of the socket of the last molar establishes the full maturity 
of the present as of the entire jaw No. 1505. The concavity along the 
lower part of the inner surface of the ramus, formed by the bending in of 
it:s lower margin continued from the angle of the jaw, is well indicated in 
the present fragment, which likewise shows the course of the dental 
canal along the outer part of the bottom of the alveoli. 

This fragment of jaw demonstrates a coarser cancellous structure than 
in the Rhinoceros, or even than in the Elephant. 
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From the alluvial or newer tertiary deposits m the bed of the Conda­
mine River, west of Moreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. ililitc/1elt, C.B. 

1508. A fragment of the anterior part of the right ramus of the lower jaw of a 

mammalian quadruped as large as the preceding, and with molar teeth 
of the same size, apparently a Nototlierium. It shows the sockets of the 
three anterior molar teeth, with th1: base of the fourth and the hinder 
fang of the third implanted in the jaw. The lower fractured surface ex­
poses the dental canal extending obliquely from without inwards below 
the sockets of the anterior molars, aud then bifurcating; the outer 
and larger division terminating at the mental foramen, and an inner and 
smaller one extending fol'\vards nearer the symphysis, but witho11t any 
trace of the socket of a large incisor. The first molar tooth is situated 
anterior to the commencement of the syrnphysial union, as in No. J 505, 

but there is no indication of the base of the coronoid process ex­

terior to the fourth molar as in that specimen. T he gradual expan­
sion of the jaw below that tooth is more like that in the 1Votolheriuin 
Mitchetli, to which species the present fragment may with most proba­
bility be referred. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
mine River, west of Moreton Bay, Australia. 

Presented by Lieitt. -Col. Sir T. L. 11'litclwll, C.B. 

1509. The astragalus of a large marsupial quadruped, probably the 1Vo101l,erium 
inerme. T he peculiarities of this astragalus will be obvious to the compara­
tive anatomist from the following description. It is a brnad, subdcpressed 

and snbtriangular bone, the angles being rounded ofr: especially the an­
terior one; the upper or tibia! surface :is r1uadrate, concave from side to 
side, in a less degree convex from before backward : a ridge extend­
ing in this direction divides the tibia\ from the fibular surface, which 
slopes outwards at a very open angle, and maintains a ncal'ly horizontal 
aspect, pr!'senting an oblong trochlea for the support of the fibula, 
shallower, and one-third smaller than that for the tibia. The tibia) arti­
cular surface is not continued upon the inner side of the astragalus, but 
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its anterior and internal angle, which becomes convex in every direction, 

is directly continued into the anterior scaphoidal convexity, which sweeps 

roun<l a deep and rough depression, dividing the outer and anterior part 

of the tibia! trochlea from the corresponding half of the scaphoidal con­

vexity; this has the greatest vertical extent at its inner part, where it is 

separated by a nanow rough transverse channel from the part which 

rested upon the os calcis. The calc.aneal surface is single and covers 

almost the whole of the under part of the astragalus : the greatest pro­
p,ortion of it is flat and renifonn ; an angular tuberosity or process being 

continued from the concave margin, where the pelvis of the kidney, to 

pursue the comparison, would be situated. This process must be received 
into a corresponding depression at the outer part of the articular surface 

upon the calcancum. On the inner margin of the flat calcaneal surface 

opposite the tubcrosity, a small triangular flattened surface is continned 

upwards upon the inner and posterior side of the astragalus, and nearly 

touches the inner and posterior angle of the tibia! trochlea. 

The length of this fossil astragalus is four inches eight lines ; its 

breadth is three inches five lines; its depth (at the base of the sca­

phoidal convexity) is two inches and a half. Vve look in vain amongst the 

Pachyderms with astragali of corresponding dimensions for the uniform 

amd prominent convexity of the anterio1· articulation, for its continuation 
with the tibia! trochlea, and for the single and uninterrupted ralcaneal 

tract on the lower surface of the bone. T he Proboscidians, which ap­

proach nearest the present fossil in the depressed form of the astragalus 
and the flattening of the calcaneal articulation, have that articulation 

divided into two surfaces by a deep arid rough groove: the scaphoidal 

surface is likewise similarly divided from the t ibia! trochlca; and no 

Pachyderm has the upper articular sul!'face of the astragalus traversed 
by an antero-posterior or longitudinal ridge, dividing it from an almost 

horizontal facet for the support of the <"nd of the fibula. 
The peculiar form of the astragalus in the Ruminants, and especially 

the trochlear character of the anterior or scapho-cuboidal surface, place it 

beyond the pale of comparison. In all_ the placental Carnivora the sca­

pl1oidal convexity is pretty uniform, and occupies the anterior extremity 
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of the astragalus, as in ~1au and Quadrumana, but it is more produced 
and supported on a longer neck, which is also more oblique than in the 

Quadrumana, where the astragalus already begins to recede, in th is cha­

ntcter, from the I-Inman type. In the Sea\$ the upper surface of the 

as tragalus MOmcwhat resembles the present fossil in the 1neetiag of the 
tihial and fibular facets at an obtuse angle formed by a longitudinal ri sing, 

but tl1e fibular surface is rather the wider of the two, and the tibia\ one 
is divid(•d by a broad rough tract from the scaphoidal prominence; and 

in acldition to this anterior production of the bone there is also anoLIH'r 

process from its poste rior part, which, as C uvicr remarks, gives the astra­

galus of the Seal the aspect of a ca\caneurn. By some of the remarkable 
peculiarities which the as tragalus pn:scnts in the Order Bn,ta, it ap­

proaches the Australian fossil under consideration; as in the iVIylodon, 

for cxampl<•, where the surface for the calcaneum is single and undivided. 

But in this great extinct leaf-eating 'lnadruped the ca\canea\ facet is con­

tinued into the navicular facet, which, on the other hand, is separated by 
a rough tract from the tibia! articulation, as in all the Edentata, recent 

and fossil. The latter character likewise distinguishes the astragalus of 

the Rodentia from the fossil astragalus under consideration. 
In the Ornithorhyncbus the astragalus has a deep depr<'ssion on 

its inner side for the reception of the incurvcd malleolus of the tibia, 

and in both the Ornithorhynchus and Echidna the tibia\ surface is more 

convex than in the present fossil. 

Amongst the existing ~1arsupialia, the astragalus in the largest her­
hivor.ons species, as the Kangaroos, offers very great diffrr<'nces from the 

prest>nt Australian fossil: the hroacl and shallow trochlea for the tib ia is 

conti nuecl upon the inner side of the bone into a cavity which receives 

the internal mallcolus; whilst the fibular facet is long and narrow, and 
situated almost ve rtically upon the outer s ide of the born:-. The sca­

phoidal surface is unusually small , and con vex only in the vertical direc-

1ion ; and is divided by a vertical ridge in to two surfaces, the outer one 
being applied to the os calcis. The inforior and proper ca\caneal articu­

lation is divided into two small distinct surfaces, the outer one concave, 

the inner one concavo-convex. 
2T 
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Amongst the gradatorial and pedimanous Marsupials, and here in mor\) 
especially the \Vornbat, we at length find a form of astragalus which 

re-peats most closely the characters of the extraordinary foss il under con­

sideration: in the astragalus of the ,vombat the fibular facet, of a suh­

trfangular form, almost as broad as it is long, slightly slopes at a very 
open angle from the ridge which divides it from the tibia\ surface: this 

surface, gently concave from sicle to side, and more gently convex from 

behind forwards, repeats the more striking character of being directly 
continued by its inner and antl'rior angle with the large and transversely 

extended convexity for the os scaphoic\es. The calca11cal surface below 
is single and continued uninterruptedly from the back to the fo re-part of 

the outer half of the under surface; an d its outermost part is produced 

into an angle, which is received into a depression at the outer side of the 
upper articular surface of the calcaneum. Thus all the esst'ntial cha­

racters of the fossil are repeated in the astragalus of the ,vombat. T he 

differences are of minor import, but al'e sufficiently recognizable ; thus, 
in the '\>Vombat, the single cakaneal surface is directly continued into the 

cu boido-scaphoidal convexity, instead of being separated from it by a 

narrow rough tract, as in the fossil ; the calcaneal surface is also narrower 
than in the fossil, and the outer angle is less produced: the division of the 

t ibia) t rochlea for the inner malleolus is better defined in the ,vombat, 

and the depression round which the continuous smooth surface between 
die tibia) and scaphoid surfaces winds is less deep in the \ Vombat; the 

scaphoidal convexity is also less developed in the vertical direction in the 

,vombat. 

We thus find that the great fossil ast ragalus from Australia, viewed in 

reference to the general characters of that bone in the mammalian class, 
o,ffers great and remarkable peculiarities ; and we furtll('r find that these 

are exclusively, but most closely repeated in certain Australian genera of 

l.\!Iarsupialia, and especially in the bulkiest of the existing vegetable 
fc1,ders, which are not saltatorial. The inforence can hardly be resisted, 
th at the rest of the essential peculiarities of the marsupial organization 

were likewise present in that still more bulky r1uadruped of which the 

fossil under consideration once formed part. 
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In the Kangaroo and the smaller leaping i.VIarsupials the fibula is dis pro • 

portionately slender and immovcably attacl1ed or anchyloscd to the tibia, 

reminding one of the Ruminant type of organization ; it sustains little if 
any of the supcrincumLent weight, and has no resting-place upon the 

astrngalus, the outer malkolus L1~ing simpl y applied to the vertical outer 

surfa,cc of that bone. The broad and nearly horizontal surface in the pre­

sent fossil clearly bespeaks the existence in the same animal of a fibnla 
which must have almost equalled the tibia in size at its distal end, and 

have taken as large a share in the for111ati on of the ankle-joint as it docs 

in th-e \Vombat: we may in like manner i nfer that the tibia and fibula 

were similarly connected toge ther, and, conpling this with the ball and 

socket joint between the scaphoid and astrngalus, we may conclude that 

t he foot of the great extinct iVIarsupial possessed that degree of ro tatory 

movement which, as enjoyed by the \Vomlbat, is so closely analogous to 

the p1·onation and supination of the hand_ \Ve finally derive from the 

well-marked marsupial modifications of tbP. present fossil astragalus, a 

corroboration of the inferences as to the former exis tence in Australia of 

a marsupial vegetaLle-fecder as large as the Rhinoceros, which have been 

deduced from the inflected angle and other characters of the jaw of the 

Dipro!odon and the Notothcrium,and from the fossil calcaneum, No. 1485, 

whi cE1 has been referred to the Diprotodon. The present bone closely 

ag rees in all its marsupial modifications -with that calcancum, but the 

single flat surface which articulated with the calcaneum is longer in pro­
po1·tion to its breadth than in No. 1485 . Fi·om this circumstance and the 

close agreement in colour and general condition which the present astra­

g;1lus has with the jaw of the Nototherium, No. 1505, it more probably 
belongs to that genus ; but for demonstrat'ion further discoveries will be 

required of parts of the sk eleton so associated as to justify the inference 
that they had belonged to one individual. 

The present bone is from the alluvial 01· newer tertiary deposits iu the 

hed of the Condamine River, west of l\ll oreton Bay, Australia. 

Presented by Lieut .-Col. S i,· T . L. 111itclielt, C.B. 

2T2 
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Genus Macrop1is. 

15 l O. A considerable proportion of the right superior maxillary bone of tl111 

ei. tinct Titan Kangaroo (Macropus Tit.an, Owen), with live molar teeth 
in situ; the crowns of the first and second are broken away, those of the 

third and fourth are worn upon the summits of the two principal trans­
verse ridges, and those of the fifth molar are entire. The posterior mol,irs 

differ from those of the two largest existing sp1·cies of Kangaroo, viz. 

the l11Iacropus 111ajo1· and Macr. !ttnigf!1•, in the more distinct development 
of the posterior basal ridge, and in the n1ore complex form of the median 

longitudinal ridge connecting the two principal transverse eminences ; 

they present the same differences with a less proportional breadth of the 
tooth as compared with the equally gigantic extinct species called Ma­
cropus Atlas. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
mine River, west of i\lloreton Bay, Australia. 

11rCSl!1llcd by Lieut.- Col. Si1· 'I'. L. 1Witchell, C. B. 

151 O' . A corresponding portion of the right superior maxillary bone of the 
great Red Kangaroo (llfac1·opus laniger), with the four posterior or true 

molar teeth in sit·1i ; their roots are exposed from the outside. The 

animal to which this jaw belonged was .killed by Mr. Gould between the 
rivers Murray and Adelaide, Australia; it measured eight feet two inches 

from the nose to the extremity of the tail, and was the largest Kangaroo 

which he saw in Australia, or of which any record has reached Europe. 

Presented by John Gould, Esq., FR.S. 

151 I. A portion of the right ramus of the lower jaw of the 1Wacropns Titan, 

with the three posterior molar teeth ; these <lifter from the correspond­

ing molars of the iWacropus 1nqj01· and Macropus laniger, as well as 
from those of the extinct Jl!Iacropus Atlas, in the greater antero-pos­

terior extent of the anterior basal ridge or talon, and from the latter 

species also in the greater antero-po:sterior extent of the base of the 

two principal transverse eminences and in the absence of the posterior 
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talon, in which latter character it resembles the large existing Kan­

garoos. 

From the alluvial or newer tertiary deposits in the bed of the Conrla­
mine River, west of Moreton Bay, Australia. 

Pre~·ented by Lieut.= Cot. Sir T L. llifitclu:ll, C.B. 

J 511 '. A portion of the right ramus of the lower jaw of a large male Red Kan­
garoo (11!/acropus lanig er), with the four posterior molar teeth in situ : 
it belonged to the same individual as No. 15 I O' . 

Presented by John Gould, E sq., F.R. S. 

I 512. A fragment of the right ram us of the lower jaw of the llfacro;ms Titan, 
with the posterior part of the last molar tooth, which shows the charac­
teristic absence of the posterior talon in this great extinct species as 
compared with the J11acropus Atlas : the depth of the jaw at the poste­
rior part of this tooth is one inch two lines ; the corresponding part of a 
very large male Macropus laniger is eleven lines : the wide excavation 
at the base of the coronoid process, which is continued in to the dental 
canal, is well displayed in this fossil. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
mine River, west of Moreton Bay, Aus.tralia. 

Presented by Lieut .-Col. Sir 1'. L. 1lfitc/1ell, C.B. 

J 51 3. A considerable proportion of the left rarnus of the uppe1· jaw of an im­
mature Atlas Kangaroo (Jlfacropus Atlas, Owen), containing the two 
deciduous molars and three of the permanent molars ; the last is muti­
lated. The crown of the large premolar, characteristic of the present 

species, is exposed from the inner side in its closed alveolus. From the 
size of the teeth this specimen appears to have b(•longcd to a young 
female. 

From the alluvial or newer tertiary deposits in the bed of the Conda­
n.1inc River, west of lVIoreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. J11itc/1elt, C. B . 

151 4. A small portion of .the right superior maxillary bone of the ilfacropus 
Atlas, with the last, the penultimate, and part of the antepenultimate 
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molars in situ. T he speci fi c distinctions are well displayed in the com­
parison of the present penultimate and last molars with those in No. 

1.510; as for example, first, the greater breadth of the tooth in the present 

species, especially of its anterior division, as compared with its antero­

postcrior extent; second! y, the much snialler and lower posterior talon ; 

and thirdly, the shorter and more simple connecting ridge between the 

two principal transverse eminences. 
From the alluvial or newer tertiary deposits in the bed of the Conda-

111line River, west of l\lioreton Bay, Australia. 

Presented by Lieut.-Col. Sir T. L. 1lfitchell, C.B. 

151 5. A portion of the left ramus of the lower jaw of the Jl1acropus Atlas, 

with the penultimate molar, and part of the antepenultimate molar in situ : 
the small posterior basal ridge distinguishes, better than the superior size 

of the animal, the present extinct Kangaroo from the largest of the ex­

isting species. 
F rom the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of lVIorcton Bay, Australia. 
Presented by Lieut.-Col. Sir T. L. llfitchell, C.B. 

J 516. A similar portion of the ldt ramus of another individual of the Mac1·op1M 

Atlas, with the penultimate molar, mutilated, the antepenultirnate molar, 

and the next tooth in advance; the depth of the jaw below the penulti­
mate molar is one inch two lines ; the corresponding part in a large male 

Jl1acropus laniger measures not quite one inch. 

From the alluvial or newer tertiary deposits in the bed of the Conda­

mine River, west of Mor<:ton Bay, Aus-tralia. 
P1·cse11ted by Lieut.- Col. Sir T. L. 1lfitchell, C.B. 

I 517, A portion of the left ram us of the lower jaw, three inches and a half in 
length, and containing the sockets and fangs of five molar teeth, probably 

the entire series in use at one and the same time; the four molar teeth, 

which constitute the series in one side of the lower jaw of a large male 
Macropus laniger, occupy an extent of one inch nine lines: I have not 

seen any lower jaw of this species of ICangaroo, or of the more common 

Macrop1M major, with more than four molars in use at tl1e same time, 
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although seven molars are successively developed in this genus on each 
side of both jaws : we seem, therefor(•, to have another distinctive cha­
racter of the great extinct Kangaroos im the extent of their molar series, 
though this was probably a transient one ; the number of molars de­
creasing with age. The depth of the jaw in the present fragment below 
the penultimate molar is one inch and a half: thf' arterial canal destined 
for the base of the socket of the large procurnbent incisor, may be ~een 
below the great dental canal on the anterior fractured end of the fossil, 
but the socket itself has not r~ached so far back. 

From the allnvia\ or newer tertiary deposits in the bee\ of the Conda­
mine River, west of M:oreton Bay, Australia. 

Presented by Lieut.-CoL. Sil· 1'. L. 111/itcltell, C.B. 

1518. The right ramus of the lower jaw of a small species of Kangaroo, having 
the premolar and four true molar teeth in place and use. It presents a 

longitudinal indentation on the outside of the alveolar processes of the 
first two molars: the section of the jaw anterior to the molar series 
shows the socket of the great proclllnbent incisor to have extended 
fnrthcr back than in the fossil. Purchased. 

1519. A portion of the right superior maxilla.ry bone of the Jlilacropus Atlas, 

containing six molar teeth : the small anterior deciduous molar is frac­
tured; the crown of the permanent premolar, the great antero-posterior 
extent of which distinguishes the present extinct species from the Ma ­

cropus 1'itan, is exposed in its closed alveolus from within ; the anterior 
end of this premolar is irregularly notched : the sixth molar had not cut 
the gum; its posterior half is lost: the molars in place correspond in 
character with those in No. J 5 I 3, which has formed part of a similar im­
mature animal. 

From one of the caves in ,vellington Valley, Australia. 
P1·ese11led by Count S11·zelecki. 

1520. A smaller portion of tlw right superior maxillary bone of an imma­
ture individual of the 111/acropus Atlas, with three molar teeth in silu, 

amd the crown of the permanent premolar exposed by the removal of the 
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outer wall of its socket. A notched lobe projects from the posterior 
part of the outside of the crown of this tooth : the anterior end has lwen 
broken away. 

F rom one of the caves in \Vellington Valley, Australia. 

P resented by Count Sh·xelecki. 

1521 . A considerable portion of the right ramus of the lower jaw of a Ma­
e1·opus, with the root of the large procumbent incisor and four of the 
molar teeth in situ. 

F rom one of the caves in \Vellington Valley, Austral ia. 
Presented by Count Strzelecki. 

J 522. A fragment of the right ramus of the lower jaw of a Jlfacropus, with 
the anterior molar and a portion of the second molar. 

From one of the caves in Wellington Valley, Australia. 

PreJ·ented by Count Strulecki. 

• 1523. A portion of the left ramus of the lower jaw of a very young Kangaroo, 
with two molar teeth still concealed in their sockets. 

From one of the caves in ,vellington Valley, Australia. 
Presented by Cowlt St1"l.elecki. 

1524. A portion of the left ramus of the lower jaw of a Kangaroo (iJ{acropus 

affinis, Owen), with the penultimate and antepenultimate molars, show­
ing the crowns much worn by mastication : the crown of the last molar 
has been broken oft: and there ar(' the r emains of two molars anterior to 
the un teptmultimate one; the extent of the four posterior molars is one 
inch t en lines; the penultimate molar, besides its inferior size, differs 
from tl1e corresponding tooth in the Macropus Atlas, in being narrower 
in proportion to its length, in having a relatively smaller anterior talon, 
and no posterior one; it differs afoi·tiori from the antepenultimate molar 
of the Mac1·opus Titan, inasmuch as this has a larger proportional an­
terior talon than in the Maci·opus Atlas. T he teeth and the jaw of this 
specimen closely agree in size with tlhose of the large male J'Jiiacropus 

laniger, No. 1511 1, but the inner lobes of the penultimate molar are 
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tEi icker m the fossil, and the jaw does not swell out so much on the 

outside of the alveolus uf the last molar ; there is also a longitudinal 

indcnta1 ion on the outside of the alveola r processes of the anterior rno­

hus. '!'he present foss il, therefore, indicates either an extinct species 

of the size of the existing JV/acropus laniger, or it may have belonged to 

a female of a third gigantic extinct species. 

From the alluvial o r ncwe1· tertiary deposits in the Led of the Conda-

111inc River, west of l\ l orcton Bay, Australia. 
J>resented by Lie1tt.-Col. Sir T. L. JJ/litcl,ell, C.B. 

15~5 . Tbe shaft of the right humerus of a Kangaroo, probably the Jlilacropus 

Atlas: it cliffors front that Lone in the recent species in the greater 

anterior production of the deltoidal process, in the greater lateral com­
pression of the upper half of the shaft of the bone, and in the absence of 

the ridge which projects frorn the outer s ide of that part of the shaft of 

the humerus in the existing Kangaroos. A considerable part of the 

boundary of the perforation above the internal condyle is preserved ; the 

comrncncement of the external or supinator ridge is vis ilile on the oppo­

site s ide of the bone, but not in the fo rm of the hook curving upwards , 

as in the recent Kangaroos. The length of this fragment is five inches 
and a half; its circumfe rence below the deltoidal ridge is th ree indl('s. 

There is no trace of a mcdnllary cavity at either of the fractured ends, 

hut the minut<: canal for the medullary arte1·y may Le seen, directed up­

wards, above the intt'rnal condyloid perforation. 

From the alluvial or newer te rtiary deposits in the bed of the Conda. 
mine River, west of l\!Io rcton !3ay, Aus tralia. 

Presented by Lie.ut.-Col. Sir 'l'. L. 1lfitcl1ell, C.B. 

1526. The distal half of the right humerus of another large species of Kangaroo, 
p1·obably the 11'/acropus Titan. It demonstrates the perforation above the 

inner condyle for 1he median nerve and brachia! a rtery, and shows that . . 
t.he supinator ridge cornrncnced higher up than in the preceding specimen. 
The circumference of the shaft of the present humerus below the deltoidal 

ridge is three inches aud a half. Tlwre is no trace of a rnednllary cavity 
at the fractured end of the bone at this part, which displays only a close 
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cancellous texture. There is no canal for the medullary artery at th<· 

part corresponding to that in the foregoing fossil. 

From tl1e alluvial or newer tertiary drposits in the bed of the Conda­
mine River, west of Moreton Bay, Australia. 

Pi·esented by Lieut.-Col. Sit- T. L. A1itchelt, C.B. 

15261• The right hunwn1s of a young Kangaroo, sawn across below the deltoid 

ridge to show the compact wall and large ruedullary cavity in that part 
of the shaft which is occupied by the close cancellous ti ssue in the pre­

ceding fossil. Purr.ha.sed. 

I f,2i. The distal encl of the left femur of a Kangaroo, probably 111/acropus Atlas, 
having a circulllfercnce of ten inches and a half, that of the same part in 

a full-grown male JJ!Jacropu.s major h<·ing eight inches and a quarter. 
The extinct largn species o{frrs the chaa·acteri stic production of tin· outer 

and posterior angle of the outer condyle, and the depression at the side 

of th<> condylc above this process ; it also presents the second depression 
ill advance of the preceding, and the same disproportionate s ize of the 

outer division of the rotular s11rface, which is more convex in the foss il 
than in the recent Kangaroo. The transverse breadth of the postcri,,r 

part of the outer condylc is relatively less, as compared with the ~arne 

part of the inner condyle, than in the recent Kangaroo. The fo.,sil is 
heavily irnprrgnated with mineral maile r. 

From the alluvial or newer tertiary deposits in tlw bed of the Conda­

mine River, west of Moreton Bay, Australia. 
Presented by Lie·ut.- Cul. Si,· T. L. 111itcliell, C.1/. 

1528. Tlic di~tnl end of the l<•ft fpmur of a second gigantic specil'S of Kangaroo, 
probably M acrupus T itau, which m<·asur<·s in circumfrrence l'leven 
inches ancl a half. In this species the breadth of the posterior part of 

the outer condyle is relatively g1·eat!'r than in the foregoing specimen, and 
tl1e breadth of both condylcs is relatively g reater than the antero-pos­

terior diameter of the distal articular surface : the outr r division of the 

rotular surface is less convex than in the 1ne<·eding species ; the depression 
above that surface is shallowr r; that on the side of the inner condylc is 

d!ceper. The contour of the circumfer<'ncc of the distal end of the shaft 
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of the bone differs in a marked degree i.n the two extinct gigantic species. 

The characteristic production of the outer and posterior angle of the 

outer condyle and the deep small cavi ty above it arc as well marked in 

this as in the preceding fossil. 
From the alluvial or newer tert iary deposits in the bed of the Conda­

mine River, west of iVIorcton Bay, Austrnl ia. 

Presented by Licut.-Coi. Sir T. L. Jl1itc/1elt, C.IJ. 

I fi29. T he distal end of the right femur of a smaller individual, perhaps a 

female, of the same species apparently as the preceding fossil: it shows 

tbat tlw inner div ision of the rotular art icular surface is more prominent 

and extensi11e than in the Afacropus mqjor: the general corre~poncience 

is very dose ; the circumference of this fragment is ten inches. 
From the allu11ial or newer tert iary cleposits in the berl of the Conda­

mine Hi11er, west of l\1oreton Bay, Austra lia. 

P1•esented by Licut.-Cot. Sir 1'. L. 1lfitclwlt, C.B . 

J 530. A segment, two inches long, from the middle of the shaft of the left 

tib ia of a Kangaroo, prohably Jlfacropus T itan. On the fractur!'d surface 

may be seen the characteristic compact walls of the mcdulla1·y ca11ity, 
and the absence of a loose cancellous structure on the inner surface : the 

fragment also shows the commencement of that rough flattened surface, 
below the external ridge of the tibia, to which the fibula is attached. 

This frairment is fonr inC'hes seven lines in circumference ; the corre-
~ 

spon<ling tibia, one foot nine inches long, of a large male 11'/acropus 
laniger is three inches and a half in circumference at the corresponding 

part of th<~ shaft. 
From the alluvial or newer tertiary deposits in the bed of the Conda­

mine Ri,•er, west of l\1oreton Bay, Aus.tralia. 

Presented by Lieut.-Col. Sir T. L. ilditclwli, C.B. 

15:11. Theos calcis of a Kangaroo, either il1acropus ,4tlas or il1ru:ropus Titan : it 
measures four inches in length, but has hclongcd to a young animal, as 
the line of the junction of the terminal epiphysis is not obliterated. It 

differs from the os calcis of the Jliacropus major not only in size, but in 

2 u 2 
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the confluen<'c of the two snp,-rior articular surfaces for the astragalus, 

and the greater relative bn-aclth of the external convex surface: the 

anterior cuboiclal and scapho:clal facets are broader in proportion to their 
length, and the cuboidal one is ddin,ecl below by a deep and narrow 

groove not present in the largi; existing K,mgaroo : in other respects thr 
c'liaracteristic peculia rit ies of the calcanc u111 of the Kangaroo arc closely 

k ept. 
From the alluvial or newer tertiary cl!eposits in the bed of the Concla­

lll ine Riv(·r, west of l\1orcton Bay, Aust ralia. 
P1·esented by L ieltt -Col. Sir T L . J11itcltetl, C. B. 

I i'>32. A prox imal phalanx of the longest toe of the hind-foot of a Kangaroo. 

F rom the alluvial or newer tNtiary deposit~ in the bed of the Concla­

n1 ine River, west of Moreton Bay, AustraliH. 

Presented by Lieut.-Col. Sir T. L . Mitcliell, C.B. 

1533. A second phalanx of the longest toe of the hind-foot of a Kangaroo, 
probably Jlllacropus A tlas : its basal or proximal encl is broader in pro­

portion to the length of t he bone than in the large existing Kangaroos. 

From one of the hone-caves in \ Vell ington Valley, Austrnlia. 

~ Presented by Count Strzelecki. 

I 5a4. The shaft of an ulna of apparently a young Kangaroo. 

From one of the bone-caves in \ Vell ington Valley, Austral ia. 
Presented by Count Strzelecki. 

1535. A mutilated os calcis of a Kangaroo. 

From one of the bone-caves of \Vellnngton Valley, Australia. 

Presented by Count St1·zelecki . 

Genus Flypsiprymn'lls. 

1536. The alveolar process of the left superior maxillary bone of a young indi­

vidual of the Cave Potoroo (llypsiprymnus spelceus, Owen), with the 

deciduous premolar and three succeeding true molar teeth in situ : the 
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crown of the permanent premolar 1s expo~cd in the substance of the 

Jaw. 
From one of the caves in \Vellington Valley, Au'stralia. 

Presented b!J Count Strzelecki. 

1537. A fr.igm ent of the right superior maxillary bone of the Cave Potoroo 

( .flypsipr!J11l11US spelt.eus, Owen), with the penuanent premolar and two 
of the anterior molars in place. A scalpriforn1 incisor of a murine Hu­

dent animal is cemented to the above fragment by the same piece of 

farruginons breccia. 

From one of the caves in \.Vcllingtou Valley, Australia. 

Presented b.lJ Couut Strzelecki. 

1538. A portion of the left ramus of the lower jaw of a young Cave Potoroo 

(Hypsiprymnu~· s71elams). The deciduous premolar an<l the three follow ­

ing molar teeth are in place: the crown of the pcrn1aue11t prcmol,u· is 

exposed in the substance of the jaw below the clt'ciduous one; the base 

of the socket of the large procumbent incisor is exposed at the fore part 
of the fractured jaw. 

From one of the bone-caves in \Vcllington Valley, Aust ralia. 

Presented b.'! Couut Strzelecki. 

15:39. A portion of the left ramus of the lower jaw of a Cavt' Potoroo (l-f.11psi­

J"'!J1111ws spel<eus), with two 1110\ar teeth in situ. 
From one of the caves in ,Vellington Valley, Australia. 

Presented b!J Co11nt Str:::elecki . 

Genus Plwscolomys. 

J :,40. The right superior incisor of l\1 itchcll's \Vombat (Phascolomys .1/itdwlli, 

Owen) : it is thicker transversely, an<l fl atter on the inner ena111dkcl 

side than in the existing " 7 ornbat : the longitudinal groo,·c on the con­

cave uncnan,elled side of the tooth is shallower than in the s111aller 

existing species. 

From one of the caves iu " 7ellin1-?:ton Vallcv, Austrnlia. 
~ . 

Presented hy Lieut.- Col. Sir 1'. L. 1Jl.litclwlt, C:.B. 
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1540'. The right superior mc1sor of the existing Wombat of Van Dierncn's 

Land ( Plwscolomys Vombatus). PU?·chased. 

I :,41. A superior molar tooth of the P/1ascolomys Mitchelli. 
Fron, one of the cav1·s in ,vellington Valley, Australia. 

P1·esented by Lieut.-Col. Sir 1'. L. Mitcl1ell, C.B. 

I 54 l '. A corresponding superior molar tooth of the Pl1ascolomys Vombatus. 

Pm·c/;ased. 

1542. A fragment of the lower jaw, with a molar tooth in situ, of the Pliasco­
lomys Jl1itc/1elli 

From one of the caves in \Vellington Valley, Australia. 

Presemed by Count Strzelecki. 

Genus Dasyurus. 

15-1:3. A portion of the right superior maxillary bone of the great carnivorous 

Opossum (Dasyw·us laniarius, Owen), with the two premolars and the 
lil"St arnl second true molars in sitn. These four teeth occupy an extent 

of one inch and a half; the corresponding teeth in the Dasyun1s w·sinus 
occupy an extent of one inch and a qumrter: this, which is the largest 

known exist ing species of Dasyurc, is at the present day confined to the 

island of Van Dicrncn. 
From one of the cavrs in ,vellington Valley, Australia. 

Presented by Count Strzelecki. 

1544. A fragment of the right ram us of the lower jaw, with the last molar tooth, 

of the Das_yurus lauiarius: the an tern-posterior diameter of the crown is 

seven lines anti a half, that of the corresponding tooth in a full-grown 
Dasyun1s ui·sinus being five lines. 

From one of the caves in ,vcllington Valley, Australia. 
Presented by Comll St1·zelecl,i. 

1545. The antcpcnultimatc or penultimate molar of the right side, lower jaw, of 
the Dasyurus laniarius. 

From one of the bone-caves in ,vellington Valley, Australia. 

Presented by Count Strzelecki. 
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1546 . A fragment of the left ramus of the lower jaw of the D asyurus laniarius. 

with the first and second tmc molar tee! h in situ . 

From one of the bone-caves in , v d lington Vallev. Australia 
Presented by Count .S~1-zelecki. 

1547. The second true molar, left side, lower j aw, of the D as'!}1n•11s /a11iarins. 

From one of the caves in \Vellington Valk y, Au~tralia. 

PreJ•ented by l'o//11t Str ~elecki. 

1547'. The crown of a canine tooth of the Dasyurus lm,iarius. 

From one of the caves in ,vellington Valley, Aust rnl ia. 

P1·esentcd by Count Strz.elecki. 

Genus 171ylacinus. 

1548. A portion of the left ramus of the lower jaw of the g1·eat Cal'e Thylaci 11 e 
( Tltylacinus spet<Cus, Owen), with the 6rst and second prc1nolars in sit/{., 

and part of tht! socket of the Cllninc and of the third premolar tooth. 
The present fossil is distinguislrnd from the corresponding part i11 rlw 

large extinct and existing species of D a~:,;111·us, by the compressed 

crowns of the premolar teeth, and by the in tcrspaces which di1·ide thern 

from each othel' and from the third premolal' tooth, also by the deeper 
and 111ore compressed form of the lower jaw; in all which characters thi: 

present fossil agrees with the Great D og-headed Opossum ( 1 '11.vtacinus 

rlarrisii) of Van Diemen's Land*. T he depth of the jaw below the firs t 

premolar tooth is nine lines in the fossil, that of the corresponding part 
o f the jaw in the existing Thylacine is seven li11!'s. 

From one of the cav('S in \VPllini:ton Valley, Anstral ia. 
~ . 

Presented by Count Strzelecki. 

* A fine specimen of the anterior extremity of the lower j aw of the 1'h!Jla,·i11us spela:us was ob• 

tained by Sil' T . L. i:\ fi tchcll fl'om the born.'-ca,·4?s in \\"C'llington Valley, and i.:. figur<'d in his' Ex1ic1h­
tions into .... \ ustralia,' vol. ii. p1. 31. fig. 7, whC're (p. SG3) I B1a,·e describe,I it a.-:: J1tn-ing the teeth witltr 
apan than in the Das!Jurus tl1'Sinus, which led me (( t-0 douht whether it was tit<' lower j aw of tJ1c Das. 
lamarius, or of some extinct marsupial carnh·orc of an allied but distinct species.'" .\ t th:tt pC'riocl 

there was no sku11 of the C:\.isting Thylacine in the i\I usco11n of the Coll('g<:'. T l1e subsequent .i.wqui~ 
!-it.ion of that rare animal ltns enabled me to l'cfcr both Sir T liomas ~l itchcll"s :ipecimcns and tltosc of 

Count Strzelecki to the geuus Tl1ylacinus, no s:pcci(•s of wl, i<:h is now known to exist in the con1i 11ent 

of A ustrali.a. 
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J 549. The penultimate molar, right side, lower jaw, of the T!iylacinus spel<1Jus: 

it differs from the corresponding tooth in the Dasywrus m·sinus or Das. 

laniai-ius in the larg"r and more distinctly developed third or posterior 

lobe, in which charactl'r it agrees with the existing Thylacine; but it 

presents a cliftercnce, as compared with the penultimate molar of that 
,;pccit>s, in having a small accessory cusp on the inner side of the large 

mirld le compressed cusp ; which cusp is also less deeply and angularly 

divided from the anterior lobe of the tooth. 

From one of the cav,•s in ,vcll ington Valley, Australia. 

Prese11ted by Count Strzelecki. 

15-19' . Tlw left ramus of the lower jaw of the Hyrena or Dog-headed Opossum 

of Van Diemen's Land (Thylacinus lfarrisii) . 

Prese11ted by Ronald Gunn, Esq. 
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Class AVES. 

Order H-APTORES. 

Fainily V11lturidce. 

Genus Litlwn1is*. 

1550. A portion of the skeleton of the Litlwrnis vult·ttrinus, Owen. This 

beautiful foss il includes the sternum nearly entire, the proximal ends of 

the coracoid bones, a dorsal vertchrn, the dis tal encl of the left femur, 

the proximal end of the con esponcl ing tibia, and a few less charncteristic 
fragm ents of ribs; all of which are cemented together by the grey indu­

ratecl clay, which is generally more or less attached to the foss ils from the 

isle ofSheppey, the locality from which the present specimen was obtained. 

The length of the stenuun and the remains of the g1·eat interinuscular 
c1·est or keel, forbid a reference of the fossil to the Struthious or strictly 

terrestrial Order, but at the same time do not prove so decidedly, as might 

be supposed, that the foss il must have belongt>cl to a bi rd of flight. 

The Penguins and other Bracl,yptera, having need of muscular forces 

to work their wings as paddlr·s whilr~ 111aking thci1· way under water, 

al111ost equal to those which propel the bird of tlight through the air, 

possess a long sternum, with a well-developed keel. The coracoid bone~ 

01· posterior clavicles are e\'en less available in this question, as they 

relate mm;h more closely 10 the respiratory actions than to the move­

ments of th<' wings, and according! y a1·c always present and strongly de­

veloped, even in such birds as the Apteryx, in which the wings are 

reduced to their fcchlcs t rudi111ents. In the present fossi l, however, the 

lnteral extent and convexity of the s tcrllal plate, the presence and course 

of the secondary inten11usc11lar ridges, the co111meneement of the keel a 
little way behind the anterior margin of the sternum, all prove the bird 

to which it belonged to have no aA1nity with the Brachypterous family of 

• Aillo$ a stone, iip,•,s a bird. 

2x 
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web-footed hirds, and lE'ad us to survey the corresponding parts of the 
sk eleton in the ordinary birds of flight. 

Sufficient of the sternum remains for the rejection of the Gallinaceous, 

and those Grallatorial and Passcrine hirds which have that bone deeply 

incised; and the field of comparison is thus 1·estrittcd to such species 
as ha,•c the sternum either entire or with shallow posterior emar­

g inat ions. Between the fossil and the corresponding part of the skeleton 
of such birds, a close comparison has been institu ted in regard to many 

minor details and modifications, as, for example, the secondary muscular 

impressions and ridges on the flat surface of the skrnum ; its costal 

margin and anterior angle ; the form and extent of the coracoicl groove ; 
the conformation of the sternal encl of the coracoid bone, combined with 

the form and relative size of the preserved articular l'X tremities of the fl'rnur 

a11d tibia: but, without recounting all the de tails of the~e comparisous, 
it may he suffic·ient to s tate that, afte r pursuing them from the Sea-g ull 

,rncl other aquatic species, upwards through the Grallatorial and Passeriue 

orders, onritting few of tire species and none of the genera of these orders, 

to which belong Bri tish birds approaching or resembling the fossil rn 
s ize, the g reatest numbE'r of corrP.spon<lcnces with the fossil wr re at 

length detected in the sk eletons of the Accipitrinc species. 
The resE'mhlance was not, howe\'er, eufficiently close to admit of the 

fossil bE'ing referred to any of the existing nati\'e genna of Raptorial 

birds. The breadth of the proximal end of the coracoid removed the 

fossil from the Owls (Strigid(c), and the shaft of the same bone was too 
s lender for the Fatconida:; the femur and tibia were, likewis(', relatively 

weaker than in 111ost of our Hawks or Buzzards. It is with the skdetons 

of the Vultures that tire foss il presents the closes t ag r!'ement. In the 
s mall Turkey-Vulture (Catltarles Am·a), for example, besides the same 

gcnt' ral form and proportions of the bones, so far as they exist in the 
fossil, there is the same degree of de,•elopment, and the same direction 

of the intermuscular ridge on the under surface of tire sternum, which 

di \l icled the orig ins of the first and second pectoral muscl<!S. The outer 
a ngle of the proximal end of the coracoid is produced in the same degree 

and fol'rn, and a similar intennuscular ridge is prc~cnt on the anterior and 
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towards the outer part of the cora1:oid. The preser\'ed ext remities of the 

femur and tibia have the.same conformation and relative size in the fossi l 

as in the existing Ca1lw1·tes. In this genus, nevertheless, thel'c is a 

cleeper depression on the outer surface of the sternum external to the co­

r:11:oid groovc1 than in the fossil , but this difference is less marked in some 

of the large V nlturidre. • The fossil moreover indicates a smaller species 

of Vulturine birds than is known to exis t in the present day, and it pro­

bably belonged to a distinct subgenus. The na111c Litliornis has, there­

fore, been proposed for it with the specific appellation vulturinus. 
From the Eocene tertiary formation called the 'London Clay' at the 

I sle of Shcppey, Kent. I-lunterian•. 

Order CURSOHES (Struthio11s or Wingless Birds). 

Genus Didus. 

1551. The cast of the head of the Dodo ( Didus inepti,s, Linn.). The head of 

this extinct bird is remal'kable for its Ja,.gc size in proportion to the 

entire bircl, and for certain peculiarities of form ; as, for example, the 

great breadth of the cran ium compared with its leng th, the great depth of 
the beak compared with its breadth, and the sudden elevat ion of the front,ll 

region ahove the root of the beak. The cranium forms rather more than 

one-fourth of tlw entire length of the skull. The occipital region is 

hroad ancl appeal's flat; but part of the skull may have been here destl'Oycd 

in the original process of stuffin g the bird. The contour of the tempora l 

depressions may be traced upon the sides of the cranium, separated ;\bovc 

by an in te rspacc of two inches and nine lines : the orbits arc compara­

tively small , wide apart, the intero1·bital space being thl'eC inches across: 

the outer apertures of the cars are situated rather more than an inch be-

* Of the sixteen specimens referred to the Class of Uirds in the original Hunteriau !'.\'fanuscri1>t 
Catalogue o f Fossils, every one belongs to the Class ReptiNo, and the grcatc1· part to the genus Ptero­
dodylus. 'The !l;J>Ccimcn above descri bed is not included in tl1at Catalogue. 

2 X 2 
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hind and below the openings of the eyes. The nostrils arc oblique and 

situated at the lower border and a little in advance of the middle of the 
upper mandible. The feathered skin of the head seems to have formed a 

transverse fold across the frontal region of the cranium, and a naked skin lo 

have extended thence to a raised border a rching above the nost rils over the 

upper mandiblr, where the gnathotheca 01· horny sheath of the bill com­
menced. The lower mandible is moderntely deep, compress<'d, with a 

symphysis one inch and a half in length, sloping from below upwards and 

forwards. In this particular, as well as in the general forn, of the beak, 

the Auks, especially the g reat A tca impem1is, resemble the Dodo; but in 
the genus Alea the beak is much more compressed, the nostrils are situated 

at its hasc, the forehead is relatively narrower, and does not rise so high 

or so abrup tly above the base of the beak, the orbits arc relatively larger 
and separated by a much nanower intrl'Space, and the cranium is longer 

iu proponion to its breadth and to the length of the beak. 

'fhe differences which the head of the Dodo offers in comparison with 

that of any of the Vul ture-tribe, to which it has hcen supposed to have 

a close affinity'", are st ill greater. The symphysis of the lower mandible 
of the Vultures is neither compressed no1· directed as in the Dodo: the 

nostrils present the same obliquity, but are situated further frolll the 
margin and nearer to the base of the upper mandible; the cranium, from 

the occiput to the anterior border of the orbits, is much longer in pro­

portion to the heak than in the Dodo. On the other hand, the charac­

teristic breadth of the skull and of the interorbital space, au<l the small 
size of the orbits, are repeated in the Apkryx ; the nostrils hav.- the 

sc1111e relative position in the Rhea, and are defended by a scale as in the 

Dodo ; the naked cere above the base of the beak is present in the 

Ostrich, Rhea and Apteryx, but is less developed than in the Vultures 

and the Dodo. 
An exquisitely finished miniature of the living Dodo in the celebrated 

painting by Savery t of ' Orpheus charming the Beasts,' in the collection 

" See De Blainville, '£\1Cmoirc sur le Dodo; 4lo. Nouvclles Annt,lcs du i\'fusCum d'Hititoire 
Natu relle, ·tom. iv. 1831. 

t This at~ist died at Utrecht in 1639. 
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at the Hague (No. 139), verifies the latt: r oil-painting by Edwards, whicl , 
is preserved in the British .l\'1uscu111 *, .and collfirm s the accuracy of the 

orig inal woodcuts published by De Bry-t, C lus ius :j:, Ilnbert §, and 

Bontius II, in their respe('tive works, so far a; regards the struth ious pro­

portions of the wings and the gallinaccous structure of the k·gs and feet: 

both the rudimental wings and the tail were ornamented with loose 
plumes in the Dodo as in the Ostrich. 

T he original of the present cast is preserved in the Ash 111olcan !Vl useu,n 

i1:1 the University of Oxford. It was the head of a stuffed specimen of 

Dodo originally in the collection of rari ties hclonging 10 .John Tracks­

cm1t, and was transferred with that collection to D r. E lias Ashn,ole in 

1674, and subsequently, by the munificence of Ash mole, to the Univ,·r­

sity of Oxford. This spl'eimen, No. 29 of Ashn,ol,:"s catalogue, with 
others from No. 5 to No. 46 inclusive, "hcing decay1·d, were ordered to 

l.>e removed at a meeting of the majority of the ri~itor~, J,rn. S, 17;;5; ,. 
the sk in was burnt, but the he,1d ancl one foot were preserved. 

The head alone yields evidence of a species of hi rd diffe ring from any 

now known to exist. T he ccre o r nak<'CI skin which invests the base vf 
the bill is an example of a more extensive development of a structun: 

present in the Aptcryx, Rhea and O strich, as WE'ii as in the Raptorial 

birds. The nost rils, by the ir advanced position, repeat the characters 

olf those of the Rhea; and in the figures of the rcc<'nt bird they arc 

represented as being defended by an ovl'J'arching sc-ale, as in the Rhea 
and the Gallinaccous birds T he surdcleo \'kVa l ion of the fo1·ehcad 

is. a character which is most nearly repeated hy the Apte ryx, and is not 

manifested by any raptorial or short.winged aquat ic bird: and the Dodo 

a1iproaches nearest to tlrn Aptcryx in the great breadth of the t'l'a11iu111 
and the small s ize of the orbi ts and eyes. \Vhen the great diversity in 

the shape of the beak in the existing hir·ds of the Strnth ious Order is 

' 'l'hiii is a copy, made in 1760, from "an origi11al pictnrc dr.1wn in Holland from the lh•iug bird 

brought from St. Mauricc's I sland in the East Indies, in the early times of tile disco,•ery of the.: (ru .. liu 
~y the way of the Cape of Good Hope." See the excellent Article Dooo, in the Penny Cyclop:edia . 

j· Quinta pars India, Oricntalis, MD CI. 
t Exotica, 1605, § Travels, 16:'H , a Hist. Nat. et )Jed. 1658. 
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remembered, as exhibited by the Ostrich, Cassowary and Apteryx, there 

will appear but litt.le reason in inferring that the descriptions and figures 
of the extinct l)l'evipennate Dodo of th,e Isle of Mauritius were fabulous, 

because the upper mandible was hooked at the tip as in the Vultures, 

and the <' tltire beak compressed and resembling upon the whole more 

that of the Raptorial than the known existing Struthious birds. 
Presented bg tlie Rev. Dr. Buckland, F.R.S. 

Genus Dinorn-is*. 

The following specin1ens of great extinct \Vingless Birds of the genus Dinor­
nis arc fro111 the beds of small rivers descending from the mountains inw 

Poverty Bay, Wairoa, New Zealand. They were transmitted by the Rev. \V. 

\Villiam:s to Dr. Buckland and by him presented to the College. 

1552. The cranial portion of the skull of a Dinornis, apparently Dinornis 
strutlioides, Owen. It is remarkably depressed, very broad, subquadrate, 
in s ize and shape most like the corresponding part of the head of the 

Dodo, but gently and equably convex. above, the cerehral hemispheres 

not rais ing their bony covering above the level of the rest of the cal­

varium, as in the Dodo, and the frontal rf'gion, though more elevated 
than in the existing Struthious birds, is apparently less suddenly raised 

t11an in the Dodo. The length of the present fossil is three inches, 

its grentest breadth three inches and a quarter, but the prominent parts 
of the sides of the skull are broken away: its breadth between the 

temporal fossre, which are large and deep, is two inches fi ve lines: its 
vertical diameter at the deepest part, from the uppe1· occipital ridge to 

the under surface of the basi-sphcnoid, is one inch and a half. The 
great occipital foramcn is subcircular, and seven lines in diamet('r; its 

plane is vertical, and the single occipital condylc projec ts more freely 

backwards than in other birds beyond the upper margin of the hole, from 
which the occipital surface of the skull slopes forwards as it rises to join 

the upper surface. This inclination, with the sl ight depth and great 

• ltcPOs surprising, Qpns bird. 
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breadth of the occiput, and the grn,t breadth of the fore•part of the 

frontal region, form the most peculiar features of the present cranium. 

The occipital region above the foramen magnum is divided by three short 

obtuse vertical processt'S into four depress ions, the two median ones 

l.ll'ing half the breadth of the two lateral, which are deeper than usual: 

each depression is bounded above by a convex border, which <loes not 

rise abo,·e the level of the calvariu111 to form a crt'St, hut defines the occi­

pital from the coronal surface. 

A broad nnd deep depression separates the condyle on rach side from 

the ex-occipital process forming the pOst(•rior boundary of th,· ty111-

pannm : the hroacl basi.sphcnoicl descends ve rtically for a quarter of an 

inch below, and at right angles with, the basi•Occipital, separated fror11 

the condyle by two small but deep depressions : this development of the 

base of the skull is peculiar to the Dinomis among birds, and resen,bles 

that in the Crocodile. The upper boundary of each temporal fossa is 

well defined, but not cle1•atcd into a ridge ; a smooth aucl very slightly 

convex surface of the cranium, one inch ten lines in breadth, intervenes 

between them ; a continuation of the samf. surface, four lines in breadth, 

separates the temporal from the occipital foss::e. A cellular air -diploe, fro 11, 

two to six lines thick, di1•ides the outer from the inner tab le of the craniu111. 

The 1nntilated base of the present specimen exposes the upper border 

of the pituitary depression, bounded anteriorly by the g roove which 

lodged the optic chiasrna, and from which the optic forani ina are con­

tinued outwards and forwards to the orbits. The outlets of the optic 

foramina are separated by an interspate of one inch: the A ptcryx 

atnongst existing birds approaches orarcst to the Dinornis in this pecu­

liarity; but the Dodo most probably still more clost-ly resembled the 

Dino,rnis in the distinctness of, and dis tance between, the two optic fora-

111111a. These foramina, in the present crani11111 ot the Dinornis, are 

smaller than those in the skull of the Os trich, and indicate it to have had 

a smaller eye, in which it must have rese111 bled the Dodo. The olfactory 

fora111ina arc subcircular, three lines in diameter, separated by an inter­

space of two lines : the olfactory cavities extend backwards behind thest' 

foramina upon the under surface of the c ranium to witbiu fou r lines of 
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the optic groove; a feature which, with the large size of the olfactory 

nerves, indicates a development of the organ of suwll approaching that 

most remarkable one in the Apteryx. Of tlw other outlets of the cere­

bral nerves, those for the ninth pair arc alone remarkable for any in­
crease beyond the ordinary size. 

The articular depressions for the tympanic or (JUadrate bones are im­

perforate, eiiht lines long, from three t o four lines wide, bounded exter­
na lly by a Vt"ry short angular process. 

The depressions on the occiput for the insertion of the nuchal muscles 

indicate the force with which they must have hahitually operated upon 

the head; and the unusual size and depth of the temporal fossre equally 
in<licate the great strength of the gripe of the bill ; such a <'Ombinatiou 

of powerful muscles of the lwad and the beak accords with the indica­

tions which the ,·ertebrre of the n~ck, and the short and strong metatarsi 
afford, of habits of scratching and uprooting ferns for food. 

J 55:1. A cervical ve rtebra of the Dinoniis git,·anteus, Owen. This specimen 

appears to have come from below the middle of the neck, anterior to 
those which are distinguished by a median inferior spine. 

The following are its dimensions as compared with the twelfth cervical 

of a full-sized Ostrich :-
Dinor11is. SJrulhio . 
In. Lin. Jn. Liu. 

Length, at tbe middle of the terminal articulal' surfaces 2 9 2 2 
Breadth, at the midd le of the body . l 6 0 8 
Height of the middle of the body l l 0 8 
Height from anterior base of spine to the lower pmt of 

the anterior articular surface l 8 1 0 
Length oft.he neural arch I 9 I 5 

Breadth of ditto I 7 0 11 

Every process and prominence of this ve rtebra of the Diuornis 1s 

broken oil~ with the ex<'eption of the right pos t(•rior oblique process. 

1'he texture everywhere presents large re ticulate caucelli, which commn• 
n;cate with the outer surface by an ori lice on each side the neural arch, 

behind the upper transvcr$e process. 

The body of the vertebra is S<JUare-shaped, with a broad and flat, or 
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slightly concave under surface : the antcriOI' part of this surface is divided 

from the anterior articular surface by a transverse channel, that surface 

being raised to a higher level. T his structure does not exist in the cor­

r esponding vertebrre of the Ostrich : it is s lig htly indicated in those of 

t he Apteryx. The spinal canal presents the usual infundibular expansion 

at both extremities: it is not larger at its middle contracted part than in 

the Ostrich. T he remains of the base of the spinous process show this 

to have been almost square-shaped, and much thicker rela tively as well 

as absolutelv than in the Ostrich. 

H,54 . A posterior cervical vertebra of a large species of Dinornis, probably 

Din. ingens. I t corresponds with those few cervical ve rtebne at the base 

of the neck, which have a median inferior spinous process for giv ing a 

more extensive and advantageous origin to the great longus colli anticus 
muscle : it manifests the same massil'e proportions, squareness of the 

body, great breadth of its under surface, and thick four-sided spinous 

process as the fore.going vertebra. 

1555. A posterior cervical vertebra of another large species of Dinornis, pro­

bably Dinoniis strutlioides; it is narrower in proportion to its length 

tlian No. 1554, but has a thicker spinous process, which, at the same 

time, is more compressed from behind forwards : the cavity behind the 

spine is deeper and more angular, as is also the notch between the pos­

terior oblique processes. The anterior articular processes are raised 

higher above the body in the more robust vertebra, No. 1554 . The an­
terior anicnlar. surface of the present vertebra has a much less vertical 

ex tent than in the th ickc•r vertebra ; and the inferior spine is narrower, 

hut of gr<"ater antero-postcrior extent, and is situated nearer· the pos terior 

part of the body. 

1556. The cast of an anterior dorsal vertebra of a large species of Dinornis, 

p1·obably IJinoi-nis iugens, it is either the 6rst or second of the dorsal 

series: the inferiol' transverse protesses manifest part of the concavity 

for the articulation of the l,ead of the rib, and there is a spinous process 

from the under surface of the body of the vertebra, which, as in the an­
terior dorsal of the Apteryx, is less broad and flatt ened than in tbe ante-

2 v 
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nor cervicals. The upper transverse processes are continued, as in the 

Ii rst and second dorsals of the Apteryx, from the anterior part of the 
whole side of the neural arch, not, as in the Ostrich, from near the sum­

mit; these processes also, as well as the spinous process, are consider­

ably thicker and stronger than in the Ostrich. In regard to the spinou~ 
process, the Dinoruis, in the squareness of that part, differs as much from 

the Apteryx, in which the dorsal spines are compressed laterally and ex­
tended antero-posteriorly, as from the Ostrich. 

The original of the present cast was brought from New Zealand by the 

officers of the Antarctic Expedition, and is preserved in the Museum of 

Haslar Hospital. Presented by Dr. Richai·dson, F.R.S. 

1557. A dorsal vertebra of a smaller species of Dinornis, probably D inoi·nis di­
diformis, Owen. It is from about the nniddle of the dorsal region. The 
body is laterally compressed, and terminates below in a median carina, 

which has a concave outline; it has the characteristic shortness as com. 
pared with the breadth of the vertebrre in this genus; the anterior arti­

cular surface is more concave from side to side, and the posterior surface 

more convex in the same direction than in the corresponding vertebrre 
of the Ostrich or Apteryx : both these surfaces have an unusual vertical 

diameter in proportion to their breadth. The spinous process of this 

vertebra is strong and square-shaped, and shows, like the preceding dorsal, 

that there was no blending together of the spines, nor any union by con­

tinuous splint-like ossi fications, as in many birds, and especially in those 

that fly. The dorsal region in the ske-leton of the Dinornis, by the in­
tervals separating the spinous processes, must have resembled that in the 

large exist ing Stntthionidr.c, and have differed from the same part in the 

Apteryx, in which the dorsal spines are contiguous though not confluent ; 

but the Dinornis surpassed all known birds in the thickness and square­
ness of its upright spinous processes. Of the length of these processes 

none of the five vertebrre affor<l an exact idea, all being more or less 

fractured. The spi_nal canal is proportionally more contracted than in 
t'he Ostrich, or even in the Apteryx, where it is rather smaller than usual. 

T his character in the Dinornis indicates, of course, a more slender spinal 

chord, in which respect it betrays a closer approach to the Reptilia. We 
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may associate, with such a condition of the spinal marrow, less delicate 

perception, and less energetic muucular action; and the vcrtebn:e thus 

confirm the original induction "' from the tcxtm·ti of the femur, that the 

D inornis was a more sluggish or less active bird than the Ostrich. 

1558. A portion of the os sacrum and anchylosed iliac hones of the Dinornis 

gigrmteus. This portion of the pelvis consists of twelve anterior anchy­
losed vertebrre of the sacrum, with a portion of the right ilium and acc­

t::ibulurn. Of the size of this fin e fragment an idea wi ll be conveyed to 

tE1osc who have not seen the original by the subjoined table of its dimen­

sions, compared with those in a full-sized Ostrich. 

Height of the first sacral vertebra . . . . 
Breadth of the articular surface of the body of ditto . 
Breadth of the seventh sacml vertebra . 
Length of the first seven sncrnl vertebrre 

DiMrnis. 
Jn. l.. in. 
6 10 

3 4 

3 3 

6 6 

Stndkio. 
In. Lin. 
1 6 
l 8 
1 3 
6 9 

The last adnwasurcment shows that the anterior part of the sac-rum, in­

cluding the first series of vcrtebrre provided with double transverse pro­

cesses on each side, is shorter in proportion to its height and breadth as 

compared with the Ostrich ; and these proportions are shown by the 

smaller specimen, No. 1561, to characterize the entire pelvis in the genus 
D in<Yrnis. The under surfaces of the first seven vertebrre are flattened, and 

form a smooth and slightly concave platform in the remaining four. The 

inforior transverse processes pass out horizontally to the lower border of 

the ilium, which descends to the level of the under surface of the bodies of 

the sacral vertebrre. In the Ostrich they· ascend obli<1uely ,1pwards to join 
the upper transverse processes, before abutting against the lower border of 

tlic ilium, which does not descend so low as the bodies of the vcrtcbrre. In 

the Ostrich the first two inferior trnnsversc processes of the sacrum retain 

their primitive condition of detached ribs, and three transverse processes 

succeed them before the commencement of the os pubist-. In the great 

Dinomis the second sacral ri b is anchylosed as a transverse process, and 

• See Proceedings of the Zoological Society for November I 839. 
t ~ee ,lescription of the sacrum in Birds, in the 'Cyclopredia of Anatomy,' art. Avss, p. 27 J. 

2Y2 
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four other processes succeed this before the one which abuts against the be­

g inning of the pubis : this is much thicker and stronger than the prece­

ding ones, and it is succeeded by four confluent sacral vertebrre, which have 

.n o lower trnnsverse processes. In the O strich the transverse processes of 

the sixth sacral vertebra abut against the part of the innominatum fro m 
which the pubis is continued, and the trans,,erse processes of the four suc­
c-ceding vertebrre abut against the origin of the ischium, parallel wi th the 

lower part of the acetabulum ; then a single vertebra without a lower trans­

verse prOCt'SS 01· sacral rib interv-,nes before these arc again developed in 

s ucceeding vertebrre, to abu t against the posterior part of the acetabulum. 

The four ribless sacral vertebrre whicb in the Dinornis are interposed 

between those which send their anchylosed ribs to abut upon the os in­
n ominatum an terior to the acetabulun1, and those which strengthen in 

like manner the posterior part of the acetabulum, are very short ; their 

bodies have coalesced into a single mass of bone, smooth and flattened 

below, rounded at the sides, and only recognizable as distinct bones by 
tl1e orifices for the nerves at the sides of the anchylosed mass: these 

o rifices are double, as in the sacrum of other birds*, the two roots of 

tl1e nerves escaping separately, the motor root issuing by the lower, the 

sensitive root by the upper orifice. The upper transverse process of the 

first sacral vertebra is a hroad and th ick piece of hone, extending from 

tl1e body and anterior articular process of the vertebra, and having a deep 
and smooth excavation at its anterior part : in the Ostrich the cone­

s ponding part is much smaller, and is reticulated by the bars of bone 

dividing the orifices by which the air is admitted into the interior of the 

V('rtebra. 

1559. A large portion of the right os innominatum, including the entire acetabu­
lum of a Dinornis, probably D in. i11gens. T his must have come from a 

bird of smaller size than ~he one to which the ahove-describecl portion of 

the sacrum belonged. T he part of the ilium before and above the aceta-

1.mlum ri ses with a steep slope and a slight general concavity to meet its 
fellow above the spinous crest of the anterior part of the sacrum : behind 

• Cyclopredia of Anatomy, art. A ves, p. 2i I. The Ostrich is the only exception to this rule with 
which I am acquainted. 
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die acetabulum the outer surface of the ilium is divided into two facets , 

the upper one nearly horizontal, the I.ower one vertical, save where it 

arches out to the flat articular surface behind the acetabulum. The ridge 

d!ividing these two facets commences anteriorly above the middle of the 

acetabulum, and describes a regular curve in its course backwards, the 
convexity being downwards : in the Ostrich the corresponding ridge 

forms two curves, meeting at an angle above the prominent articular 

surface behind the acetabulum, and the convexity of both curves is up­

wards ; from the angle an obsolete ridge extends down to the prominent 

articulation, and divides the anterior from the posterior vertically concave 

surfaces of the ilium : in the great Dinornis the corresponding surfaces 
are uninterruptedly continuous above the acetabular prominence. The 

posterior wall of tl,e acetabulum is incomplete, as in other birds; the 

smooth articular surface is continued upon an oblong prominence above 

and behind the cavity. The pubis, a slender bone, as usual in birds, 

springs from a protuberance at the lower part of the acetabulnm. The 

ischium is continued more directly from the lower and back part of the 

cavity : a very slight ridge indicates the posterior boundary of the notch 

for the tendon of the obturator intenrns, and the upper border of the 

notch is nearly straight. In the Ostricli this part is concave, an<l a well­

developed process extends down, but does not join the pubis at the back 

part of the obturator notch. The Apteryx resembles the great Dinornis 
in this part of the pelvis. The ischium becomes compressed and gra­

dually expands vertically as it extends backwards, its lower margin form• 

ing almost a straight line. I n the Ostrich the ischium maintains its tri­

hedral form for :t much longer extent and suddenly expands, the lower 
margin curving down to join the pubis: there is no indication of such a 

junction in the present specimen, nor does the superincumbcnt ilium 

curve down, as in the Bustard, to join the ischium : both the ischiadic 
and the obturator notches seem to hav,e been unclosed by bone in the 

Dinornis as in the Apteryx. 

1560. This is a part of the right os innominatum, including the posterior and 

inferior angle of the acetabulum, the origins of the pubis and ischium, 

whi1:h form the obturator notch, and a fractured continuation of the 
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latter bone, of a large species of Dinornis. The fragment has belonged 
to a pelvis intermediate in size between Nos. 1559 and 1561, but is nearer 
the former. From this it differs in the concavity of the upper boundary 
of the ischiadic notch, and the descending process forming its posterior 

houndary, which almost touches the pubis. The posterior margin of the 
wall of the acetabulum is straight, and ascends at a right angle with the 
horizontal ischium. In the larger pelvis, No. I 559, as in the smaller one, 
No. 1561, this margin curves back at less than a right angle. The 
ischium is thinner and less convex inten1ally. 

I 561. The almost entire pelvis of a smaller species of Dinornis, probably 
Dinoniis dromioides, Owen. It seems to include all the sacral vertebrre, 
which are eighteen in number: seven anterior ones with the lower trans­
verse processes, four without those processes, and seven in which they 
reappear, extending obliquely outwarcls and backwards to the line of 
junction of the ilia with the broad posterior part of the sacrum. The 
most important feature in the present pelvis is the demonstration of what 
was obscurely indicated in the foregoing specimen, viz. that the ilia do 
not, as in existing Struthious birds, including the Apteryx, approximate 
one another along the whole length of the sharp and narrow ridge 
formed by the spines of the sacrum, but that they diverge above the 
acetabula, to give place to a broad hori:zontal expanse of bone developed 
from the posterior sacral spines, as in the Bustard and most other birds. 
This surface forms a smooth shallow concavity, perforated as usual by 
two lateral series of small foramina. From the pelvis of the Bustard 
that of the Dinornis differs in thP, greater relative depth and verticality of 

tl1e anterior plates of the ilia, which meet above to form a ridge, as in 
the existing Strutltionidm: the posterior expanded part of the pelvis is 
relatively shorter than in the Bustard, and the difference is extreme which 
this part of the pelvis of the Dinornis presents, as compared with that 
of the Apteryx, the Ostrich, the Emeu, and afortioi·i the Rhea, in which 
the ischiadic bones meet, and are united for a considerable extent below 
the posterior part of the sacrum, which there Lecomes almost obliterated. 
The acetabula are relatively nearer to each other than in the Bustard, 
but further apart than in the Ostrich, Emeu, and relatively than in the 
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Apteryx. There is likewise another difference in the relative position of 

the acetabula as compared with the Ostrich : in this bird those cavities 
are so situated that their posterior wide ori lice exposes to view tlm neural 
arches and spinous processes of the intervening sacral vertebrre. I n the 

Dinornis only the lower part of the bodies of the corresponding vertebr:oe 
are seen by looking directly into the acetabulum, and below these we 
have the open cavity of the pelvis: the Apteryx and Emeu resemble the 
Dinornis in this respect. The body of the third sacral vertebra is cari­
nate below in the Bustard, and none of the vertebrre abut by their trans­
verse processes against the anterior part of the acetabulum. 

The present pelvis of the Dinornis, when compared with the portions 
of the larger pelves, Nos. 1558 to 1560, presents so many differences be­
sides those of size, as to leave no doubt about the specific distinction of 
the birds to which they belonged. 

T he first sacral vertebra in the smaller pelvis has a narrower and deeper 

body, and there is not the deep excavation on the anterior part of the 
upper transverse process. The sacral ribs, as well as their anchylosed 
analogues, the transverse processes which succeed them, come off higher 
up than in the large pelvis. The lower border of the ilium is thin, and 
does not form a broad convex surface, increasing the width of the pelvis 
anter ior to the acetabulum, as in the large Dinornis: the four inter­
acetabular vertebrre without inferior transverse processes are carinate 
along their under surface, not flattened as in the great Dinornis. The 
upper facet of the posterior part of the ilium is more horizonta l, and 
forms a right angle wi th the vertical facet : this is also divided from the 

anterior concave wall of the ilium, as in the Ostrich, by an angle formed 
by an obsolete ridge : the articular promirn!nce behind the acctabulum is 
relatively longer in the axis of the pelvis, but less deep in the smaller 
species. The root of the ischium where it forms the upper part of the 
obturator notch is concave, and an anguhu· process descends towards the 
pubis, forming a well-marker! posterior boundary to the no tch. In this 
character the smaller pelvis more resembles the pelvis of the E meu than 
does that of the larger one ; but the ischial process does not quite reach, 
as in the Emeu, the pubic bone. The iscbium resembles, in its gradual 
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expansion and straight direction, that of the larger species, and the more 

perfect condition of the smaller pelvis proves that the extremity of this 

bone projects freely backwards, as in the Apleryx and Emeu. 

1562. A mutilated pelvis of a smaller species of Dinornis, probably Dirwrni$ 
didiformis, Owen. It is less entire than the preceding spccirnen, but 
manifests characters which prove it to belong to a distinct species of 

Dinornis, and apparently to an older bird, since the second sacral rib on 

tl1e left side is anchylosed to the vertl':bral interspace. This anchylosis 

sufficiently demonstrates that the present pelvis is not of a younger bird 

than the preceding pelvis, No. 1561 ; and.besides the difference of size, there 

an·c the follow ing differences of configuration :-I n the present pelvis the 
second and third s,icral ribs arise nearer the lower surface of the bodies 

of the vertebrre, a character by which it approximates the largest pelvis, 

No. 1558, from which it differs in having the bodies of these vertebra? 

relatively less broad and flat. The extent occupied by the four posterior 

orifices forming the interspaces of the lower transverse processes of the 
third to the seventh sacral vertebrre incfosivc, is three lines greater in the 

p,resent pelvis than in the one next in the order of size, No. 1561. The 

bodies of the four vertebrre without lower transverse processes arc flatter 

below in the present than in No. 1561. The vacuity at the sides of these 
vcl'tebrre, into which the posterior aperture of the acetabulum opens, is 

l'clatively much smaller in the present than in No. 1561; but the two 

tmns,·erse processes of the twelfth and thirteenth vertcbrre which abut 

against the postel'ior part of the acctabulum are absolutely much thicker 

in the present specimen. Such differences are not manifested in the 
pelvis of individuals of the same species in other birds: they are asso­
ciated in the present instances with minor differences in the shape of the 

,tcetabulum, especially of its posterior and infel'iOr border, and in the 

relative breadth of the bodies of the posterior sacral vertebrre; the latter, 
however, might be a sexual difference. Seventeen of the sacral vertebrre 

a rc preserved in the present specimen, and the expanded spinous plate of 

tl1e posterior ones is more perfectly prcscn •cd than in the preceding pel­

vis, No. 1561. 
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1563. T he left moiety of a pelvis, bisected vertically and lengthwise, of appa­

rently the same species of Dinornis as the foregoing specimen. It differs 
ini the minor elevation of the spines of the se,•en anterior sacral vertebrie 

and of the co-ascending plates of the iliac bones, and in the greater 

breadth of the pelvis behind the aceta bulum; but these may be sexual 

cl istinct ions, as the correspondence in siz<>, characters of' maturity and 
other particulars is almost ('Omplcte. The cut surface exposes the di­

la ted cavity of the sacral rulargement of the spinal chord, and shows the 

internal orifices of the separate canals of the motor and sensitive roots 
of the spinal nerves. The remains of the lofty spines of the several 

an cl1ylosed sacral ve rtebrre exhibit their com·crsion, as it were, by 

extreme antero-posterior compression, into transverse plates, slightly 

radiating as they ascend, and connecting like tie-beams the iliac plates 

with each other and with the sacrum: their interspflccs are occupied by 
a loose canrellous texture. The thin neural arch is expanded vertically 

and tnmsversely at the interspaces of the origins of th~ ~piual Jamin~, 
and gives an undulating fol'm to the roof of the spinal canal. 

Presented by lf7itliam Cotton, Esq., F.R.S. 

1563 '. A corrrsponding section of the pelvis of a young Emcu (D romaius 
ater), showing a smaller proportional t>xpansion of the spinal canal for 

the enlargement of the chord whence the nerves of the legs originatr, 
and the more mal'ked difference in the form and proportions of the iliac 

plates, especially behind the acetalrnlum. 

Presented by Pref. Owen. 

1564. The shaft of the right femur of the D i1lornis giganteus•. 

1565. A model of the entire femur of the Dinornis giganteus, restored accord­

ing to the proportions of the foregoing diapbysis, and the characters of 
th e perfect femur, No. 1568. 

1566. The left tibia of the Di11or11is giganteus: it measures two feet eleven 
inches in length and six inches aucl a half in circumference at the 
middle of tlie shaft. 

* Sec the description of this part in the 'l'r,insactions of the Zoological Society, \'OJ, iii. p. 29, pl. $. 
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The chief generic characters of the tibia of the Dinornis are, the broad 

ancl wide concavity anterior to the pro.ximal articular surface, the great 

breadth of the ascending wall of bone for the implantation of the rotular 

or extensor tendon, and, at the distal end, the slight anterior production 
of the lateral ridges of the trochlea. All these characters are very 

strikingly distinctive when the tibia of the Dinornis is compared with 
that of the Ostrich ; the difference is less, though WP.ll-marked, in rela­

tion to the Emeu or Aptcryx. The t ihia of the Dinornis differs from 
that of all known existing Struthious birds in the presence of the canal 

above the distal trochlea on the anterior and inner side of the bone, 

formed by the oblic1uc osseous bridge across the extensor tendon. The 
affinity of the Dioornis to the Bustard and other GralloJ, and to the 

Ga!lin(IJ, is indicated by this structure. The inner condyle or division 

of the di~tal trochlea is relatively more produced backwards than in the 
Strutl1i<111id(IJ and Gral/(IJ generally. The anterior crista at the head of 

the bone is less del'cloped than usual. T he longitudinal ridge for the 
fibula on the proximal half of the bone is well-marked; but the fibula 

has not been anchylosed to it. The orifice of the canal for the mcdul­

lary artery is close to the termination of the fibular ridge. Notwi thstand­
ing the great length of this tibia, it is relatively th icker than in the 

Ostrich and other known long-legged birds. 

1567. T he left tarso-mctatarsal bone of the Din<tniis giE,·anteus, apparently of 
tl1esame individual bird as the preceding specimen. I t measures eighteen 

inches and a half in length, five inches ,md a half in circumference at the 
middle of the shaft, and five inches in breadth across the clistal end. The 

tarso-metatar~al bone of the Dinornis consists of the tarsal and of three 

primitively distinct metatarsals blended together, and forming, as usual, 

a single bone, divided at the distal extremity into three trochlear arti­
culations, for the three toe~. The proximal articulation presents two 

concavities, the inner one the deepest, and the divid ing ridge is slightly 

produced upwards at its anterior termination into a conical obtuse pro­
cess. The margins of the proximal end of the present bone have been 

broken and worn away, but enough remains to show, that as in Nos. 

1574 and 1585, there are two short and thick longitudinal ridges at the 
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hack part of this end of the bone, divided by a deep round groove for 
the flexor tendon of the toes : the ridges are supported by a thick longi. 

tudinal eminence, whic:h is continued down the middle of the back 

part of the bone, gradually subsiding as it descends. On each side of 

the upper part of this median longitudinal eminence there is a fo ramcn, 

as in most other birds, from which a shallow and narrow longitudinal 

canal is c:ontinul'cl for some distance down the bone : there are no other 

canals, nor any longitudinal angular ridges at the back part of the meta­
tarsus ; nor is there the slightest trace of,\ surface for the attachment of 

a hind-toe. On the anterior part of the bone, near the proximal end, 

there is the usual dcp1·cssion, in which the canals continued from the 

two posterior foramina terminate by a single forarnC'n : below the de­
pression there is a rough surface for the insertion of the tendon of the 

tibialis anticus, from which point a median wide and shallow channel 

extends a certain way down, and divides into two shallower drpressions, 

which diverge to the interspaces of the distal articula1· condyles : tl1e 

margins of all these depressions arc rounded ofr~ and the general surface 

of the anterior, as of the posterior part of the metatarsus, is smooth and 
rounded : this, with the great breadth of the bone as compared with the 

metatarsi of other Struthionidce and tridactyle Grat/a:, constitutes the 

principal generic character of the tarso-metatarsal bone in the Dinorni~. 
The inte rspaccs of the three articular terminations are wider, the two 

lateral ones diverging more, and being of larger size than usual ; they 

bave also the median tror;hlear g roove, but not so deep as in the middle 

articular process. 
The length of the tarso-metatarsal bone in the gigantic Dinornis is a 

trifle more than half that of the tibia. In t he u-idactyle Emeu the tarso­

metatarsal hone is as long as the tibia ; in the Ostt·ich and the Bustard 
it is a little shorter than the tibia. The still shorter proportion which it 

bears to the tibia in the Aptcryx of New Zraland forms a striking rc­
semblanre between this bird and the Dinornis. But the Apteryx is 

distitlguishcd from the larger Struthionida not more by its elongated 
slencler bill than by the presence of a fourth small toe on the inner and 

back part of the foot, articulated to a slightly raised rough surface of the 

2 z 2 
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tflrso-metatarsal, about a fourth of the length of that bone from its trifid 
d·istal end : the Dodo was also tetradactyle, like the Apteryx. Thus the 

tarso-mctatarsal bone of the Dinornis distinguishes that bird generically by 

its structure from the two last-namedStrut/1ionidcc, as it does by its shorter 

and stouter proportions from the Cassowary, the Emeu and the Rhea'. 

the three well-developed anterior toe5 more obviously distinguish tht: 
Dinornis from the didactyle Ostrich 

1568. The metatarsal bone of a young Dinornis giganteus. The condition of 

tE1is bone, or rather group of hones, demonstrates, what could not indeed 
be reasonably doubted, that a more tardy ossification coexists in the 

D inornis, as in other Strut/1ionidm, with the absence of the powers of 

fllight. T he marks of immaturity in the present specimen are the gradual 
deepening and widening of the anterior mt:dian channel of the shaft as it 
approaches the proximal end of the bone, until it divides into the fissures 

separating the proximal ends of the tlu-ce constituent metatarsals, which 

extremities in the specimen are broken off immediately above the point 

where they begin to coalesce. 

1568 '. The partially anchylosed metatarsus of a half-grown Ostrich: in this, 

which is rather rnore than two-thirds the length of the same bone in the 
niature bird, the tarsal bone, which seems to represent a proximal epi­

physis, is dctaclird, and the posterior channel of the metatarsus deepens 

and widens as it approaches the proximal extremity, and is finally lost in 
tl1e two deep and narrow clefts which divide the proximal ends of the 

three constituent metatarsals from each other. 

Presented b!f P1·qf. Owen. 

1569. The right femur of the Dinornis ingcns, Owen. It measures thirteen 

inches in length and six inches in circumference at the middle of the 
s11aft. 

T he femur in this, as in other species of the genus Dinornis, is remark­

a'ble for its great strength and the expansion of its extremities. The tro­

clianter is unusually broad, thick and elevated; the distal extremity is still 
more remarkable for its great size, and especially for the breadth of its 

rotular concavity. The shaft is rounded, not compressed and subtrihedral 

, 
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as in the Ostrich: in no bird are the muscular ridges and tnbcrosities so 
strongly developed on the posterior par t of the shaft: the orifice of the 
medullary artery is at the middle of this surface. The popliteal space is 
deeply excavated. There is a rough deep oval depression at the upper 
and back part of the outer condylc. 

1570, A cMt of the left tibia of the Dinornis 111ge11s. It measures two feet 
the inches in length, and live inches and a quarter in circumference at 
the middle. It presents a closer correspondence in its proportions and 
configuration with the tibia of the D inornis giganteus, No. I 566, than 
with that of the smaller species Dinornis didij'ormis and D inornis otidi­
formis. It presents all the characters of the bone of a mature or old 
bird: the external ridge at the proximal extremity is relatively less pro­
duced, but it is thicker and stronger than in No. 1566: the difference of 
size appears too great to depend on a sexual variety in this respect. The 
femur No. 1569 bears the same proportions to the present tibia which 

the shaft of the femur No. 1564 does to the tibia No. 1566. 
The original of this cast is in the Geological l\inseum at Oxford. 

Presented by t!te Rev. Dr. Bue/eland, F.R.S. 

• J 571. Tbe left femur of the l)inornis strutlwides, Owen. This bone measures 
eleven inches in length and five inches and a half in circumference at 
the middle of the sl,aft. Like the femur No. 1569, the parictcs at 
the back part of the proximal end of the bone arc entire and imperforatc 
as in the Aptcryx, and the weight of the bone accords with this evidence 
of the absence of the air-cells which penetrate the medullary cavity in 
the Ostrich, Cassowary, Rhea and Emeu. 

1572. The shaft of the right femur of apparently the same individual Dinornis 
s·trutlwides. 

I 573, The shaft of the left femur of a younger individual of th,: Dinoniis stru­
tlwides. This femur corresponds with the femur No. 1571 in its general 
form, its ridges and tuberosities; but these are less strongly developed, 
and the manner and extent of abrasion of hoth proximal and distal arti­
cular surfaces well accord with the supposition of their having been in 
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that cartilaginous or less completely ossified state which characterizes 
the femur of a bird not quite fully arrived at maturity. The state of de­
velopment of the muscular ridges and tuberosities forhi<ls the reference 
of this femur to a very young bird, but supports the conclusion that the 
bone had belonged to an individual as far advanced in growth as is indi­
cated by the difference in size between it and the femur No. 157 I. 

1574. T he left tarso-metatarsal bone of the Dinnrnis struthoides. I t measures 
one foot in length, four inches and a quarter in circumference at the 
middle of the shaft, and four inches across the distal end. Besides the 
difference of proportions between the present bone and No. 1567 which 
is indicated by these admeasurements, the anterior longitudinal concavity, 
commencing below the rongh depression, is deeper ; the channel leading 
to the cleft between the condyles for the or.ter and middle toes is also 
relatively narrower and deeper; the posterior commenc~ment of the 
middle condyle projects further and more abrnplly in the present bone 
than in No. 1567; the posterior part of the distal half of the bone is 
more convex. These differences, taken in connection with the greater 
breadth and thickness of the bone, in proportion to its length, confirm 
tlie conclusions of specific distinction deducible from those proportions. 

1575, Tl1e left femur of the Dinornis dromioides, Owen. This bone is of equal 
length with No. 1573, but is not so thick. The shape of the shaft of the 
bone is also different: the relative antero-postcrior diameter of No. J 573 

is much greater thau that of the present bone, especially at the proximal 
end and trochanterial enlargement of the shaft, and just above the inner 

condyle : the anterior surface of the p~oximal part of the shaft presents 
a shallow equable concavity in No. 1575 which is not present in No. 1573, 

In No. 1575 a pretty sharp ridge leads from the middle of the posterior 
surface of the shaft obliquely to the upper and posterior angle of the inner 
condylc, and the posterior surface of the expanded shaft above the con­
dyles is regularly excavated by a moderate concavity which is continued 
uninterruptedly into the inter-condyloid depression. In No. 1573 an 
oblong rough tuberosity, with its long axis parallel with that of the bone, 
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exists in the piace where we find the oblique ridge in the other bonE', the 
tuberosity being separated from the upper and posterior angle of the 
inner condyle by a smooth channel or depression, which leads to an oval 
depression much deeper and more circumscribed than is the corresponding 
concavity in the present femur. The complete development of the 

muscular ridges and tuberosities, and ihe better preserved state of the 
ar ticular extremities, show this femur to be a more mature hone than 
No. 1573 ; the differences in proportion and configuration prove it to 
belong to a distinct species from D inornis strutlwides. 

I 576, TE1e shaft of the left femur of a younger individual of the Dinoniis 

dro-mioides. 

J 577. The right femur of the Dinornis didifonniJ·, Owen. 

1578. The left femur of the Dinornis didifon11is. This bone is eight inches in 
length, four inches and a quarter in circumference at the middle of the 
shaft, and three inches and a half in breadth across the distal end : the 
righ t femur, No. 1577, presents the same dimensions, hut is two lines 
narrower at the distal end. 

With respect to these small femora, if they had belonged to young 
birds of the larger species, their nonage would unquestionably have been 
indicated by the characters of the bones. The femur of a young Ostrich, 
bearing the same proportion to that of the adult which No. 1577 bears 
to No. 1569, has the whole upper surface of the proximal end and all 
the distal articulation covered with thi.ck cartilage, and the line of the 
tcnninal epiphysis is conspicuous, although the uniting ossification has 
commenced; the trochantcrian ridge is rounded off; the surface of the 
shaft of the bone is smooth ; the muscular ridges quite undeveloped. 
In the small fel)1ora of the Dinornis, Nos. 1577 and 1578, no trace of the 
separation of the terminal epiphyses remains ; the sculpturing of the arti­
cular surfaces is sharp and bold ; every i:·idge and tnberosity indicative of 
muscular action is as strongly developedl as in the largest fcmo ra. 

In comparison with the femur of the Dinornis dromioides, No. 15751 

the present bone, No. I 578, which is one inch and five lines shorter, has 
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very nearly an equal circumference of the middle of the shaft, and a quite 
equal breadth of the distal end, the antero-posterior diameter of the 
condyles being also the same in both. If the comparison of these two 
femora be pursued into further details, it is seen that the anterior margin 
of the great trochanter is more produced but narrower in No. 1575 than 

in No. 1578, that the anterior surface of the shaft is more convex,and that 
tbe anterior curve of the outer condylc is shorter in the longer femur, No. 
1575: the antero-posterior diameter of the great tt·ochanter and of the 
sliaft, especially of that part leading to the outer condyle, is less in the 
longer femur. ,vith regard to the configuration of the popliteal space, 
the same differences exist between the femur of the Dinornis di·omioides 
and that of the Din. didifor111is, as have been already pointed out between 
the femur of the Dinornis dromioides and that of the Din. strutlwides, 

viz. a circumscribed tuberosity in place of a continuous ridge in the pre­
sent femur, and a rleeper and smaller instead of a shallower and larger 

concavity. 

1579. Tihe half of a lougitudiually bisected femur of the Dinoi·nis didifonnis. 
A small portion of the parietes at the posterior part of the proximal end 
of the shaft has been broken away, which exposes a few shallow cancelli 
but no canal leading to the cavity of the shaft: this is a true medullary 
cavity, remarkable for the great thickness of its compact parietes. A 
few oblique laminre break the contin.uity of the smooth, imperforate, 
inner surface of the mcdullary cavity; they become more numerous to­
wards the two extremities of the bone, which are principally occupied by 
a coarse cancellous structure. 

1579'. 'fhe half of a longitudinally bisected femur of a young Emeu of corre­
sponding size with the preceding specimen. It shows the air-canal con­
tDnued from the wide aperture at the back part of the neck of the femur 
into the cavity of the shaft; the thin compact walls of that cavity ; the 
delicate bony lamellre forming the inner wall of the air cavity and reduced 
in a great part of its extent by the numerous perforations to the state of 
lace-work. Presented by Prefes~·or Owen. 

I 580. A transverse section of the half of a longitudinally bisected femur of the 
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Dinornis didifonnis; showing the great thickness of the compact walls 

at the middle of the shaft. 

158 I. The right tibia of the Dinornis didifrn·mis. 

1582. T he half of the shaft of the right tibia, longitudinally bisected, of the 

Dinornis didifonnis. 

1583. The left tibia of the Dinonzis didiformis. 

1584 . A portion of the shaft of the left tibia of the D inoruis didiformis. 

The length of the t ibia No. 158 1 is fifteen inches and a lialf, that of the 

t ibia No. 1583 is sixteen inches and a quarter ; the circumforenc-e at the 

middle of the shaft is four inches in the first, and four inches one line in 

the second: they both clearly belong to the same species and manifest the 
same proportions to the femora No, . 1577 and 1578, as the tibia No. 

1570 does to the femur No. 1569. The tibia of the Dinornis didij;n-111is 

is thicker in proportion to its length, hus rl'lativcly broader proximal and 
distal extremi ties, and a longer ridge for the attachment of the fibula, 
than that of the D in01·nis giganteus or Din . ingens. 

The an terior ridge at the proximal end of the bone is nearer the middle 

in D in. didij'or111is, the interspace between that and the external ridge 

being of the same breadth in the tibire of the small and large species, 

notwithstanding the difference of total breadth. The external proximal 
ridge curves more abruptly outwards from the shaft of the bone in the 

small than in the large tibire, whereas the contrary character ought to 

have been manifested if the difference of size had depended on difference 

of age, such muscular ridges being more strongly produced in old than 

in young birds. The shaft of the bone is flatter antero-posteriorly, com­

pared with its breadth, in the small than in the large tibia, and is more 

nearly trihedral , owing to the greater flatness of the inner and anterior 
surface and the less rounding off of the inner margin. 

1585. Tl1e left tarso-rnetatarsal bone of the Di11on 1is didij'ormis. This bone 
measures six inches ten lines in length , three inches three lines in cir­

cumfert'nCe at the middle of the shaft, and three inches in breadth 
across the distal end. If these dimen sions be compared wi th those of 

3A 
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the larger tarso-metatarsal bonrs Nos. 1567 and 1574, it will be found 

that whilst the circumferPnce of the middle of the shaft in No. 1567 is 
less than one-third of the entire length of the bone, and that of No. 

1574 is rather more than one-third, that of the present small metatarsal is 

a little more than one-half. Again, the breadth of the clistal end of the 

present metatarsal is nearly one-half the length of the bone; in No. 157 4 

it is just one-third; in No. 1567 it is two-sevenths. The difference is well­
marked in the proportions of the breadth or lateral diameter of the shaft 

as compared with the thickness or antero•-posterior diamct,:r, but is less be­

tween No. J 567 and No. 1574 than between either of these and the pre­
sent bone. This small metatarsal also presents differences of configuration 

when compared with the larger metatarsals, besides those indicated by 

the admeasurements, which assist in establishing a distinction of species : 
the distal end of the bone is more suddenly expanded than in the larger 

specimens; the proximal posterior prominence of the middle division of 

the metatarsal more rapidly subsides as it descends; there is no longi­

tudinal channel continued downwards from the hole on the inside of this 

p1·ornincnce, such channel being as well marked in the larger metatarsals 
as the outer one: the shallow concavity on the outside of the prominence 

is relatively broader in the smaller metatarsal. The inner concavity of 

the proximal articular surface is relat ively deeper in the present bone. 
The median longitudinal concavity, below the rough depression at the 

anterior part of the proximal end of tl1e bone, is hardly discernible in 

No. 1585, but is well marked in Nos. 1567 and 1574. Finally, the small 
metatarsal, which is but half the lcngtlh of No. 1574, and hut one-thi rd 

tE1e length of No. 1567, has all the characters of the compound tarso­
metatarsal in a folly mature bird. Ther e is no trace of the original sepa­

ration of the proximal epiphys is ; and, with respect to that of the three 

primitive const ituents of the shaft of the bone, it is as obscurely indicated 

as in other old tridactyle birds, by the two small holes at the bnck and 
upper part of the bone. I have inferred, therefore, from the present small 

metatarsal, the former existence of a distinct species of three-toed Stru­
thious bird, differing from the larger species of Dinornis in its relatively 

shorter and broader metatarsus. In th is character the present species of 
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Dinomis closely rcsemhlcd the extinct Dodo ( Didus ineptus, Linn.) of 

the I sles of France and Rodriguez; and as it could not have greatly sur­
passed them in size, it has been proposed to designate it Dinoniis didij'onnis. 

Like the larger species of Dinornis, there is not the slightest trace of 

the art iculation of a fourth or posterior toe in the metatarsal of the 

Dinon1is didifonnis; the generic distinction from Didus and Aptery.i· 
being thus distinctly indicated in all the tarso-mctatarsal bones of the 

present collection. 
If the different pl"Oportions and configurations of the present small 

tarso-mctatarsal bone justify the conclusion that it belonged to a particular 

species of Dinornis, by p,1rity of reasoning the same inference must be 

drawn in regard to the iutermediate-sized tarso-metatarsal No. 157 4, 

whic"l1 is far from repeating the proportions of the largest bone, No. I &67, 
as the dimensions already given demonstrate. No. 1585 is in fact a more 

robust bone, in proportion to its length ; the anterior longitudinal concavity, 

commencing below the rough depression, is deeper; the channel leading 
to the cleft between the condyles for the outer and middle toes is also 

relatively narrower and deeper ; the posterior commencement of the 

middle condyle projects further and more abruptly in No. I 585 than in 

No. l 567 ; the posterior part of the distal half of the bone is less 
COnV('X. 

The phys iologist contending for a difference of age merely in the birds 

to ,...,J1ich the bones Nos. 1567 and 1585 belonged, must be prepared to 

sho,v that in other large Struthious birds the ta1·so-metatarsal bones alter 

in their proportions as well as their size in the progress of growth, and 
that they are thicker and more robust in the young than in the old birds. 

The contrary however is the case in the Ostrich and the Common Fowl. 

In the g1·eat existing Struthious bird mor-e especially, which offers the 

most instructive analogy in the present comparison, the tarso-metatarsal 

bone is relatively more slender in proportion to its length in the young 
bird than in the old, at least at the period of growth when the tarso­

metatarsal bone has attained two-thirds its full size, which is precisely 

the 1noportion which the bone of the Dinornis No. 157 4 bears in length 
to the bone No. 1567, 

3A2 



364 

But the comparison with the bones of the young Ostrich brings to 

light another character, which cffectmilly clecic\es the <1ucstion of the 
relation between the three c\ifforent-sizecl bones of the Dinornis uncl,!r 

consideration. In all birds, the tarso-mctatarsal bone, as is well known, 

is an aggr<:gate of several di~tinct ossicles, the primitive separation of 
w·hich continues longest in those birds whose respiratory, circulating and 

muscular <>nergics arc least developed. Thus in the Penguins the three 

metatarsal bones are almost quite disti11ct from one anotlwr throughout 
life ; and in the Ostrich and other Stnctliionidre deprived of the power of 

flight, the primitive separation of the metatarsals continues at their ex­

tremities to nearly full growth, as is exemplified in the tarso-metatarsal 
bone of the young Ostrich, No. 1568. The tarso-metatarsal bone No. 

I .56~, however, actually is what the present specimen, No. 1585, might 

have been mistaken for, viz. a bone of a young individual of a gigantic 
species of Dinornis, and the condition of this young bone demonstrates, 

what could not indeed be reasonably doubted, that a more tardy ossifica­
tion coexists in the Dinornis, as in other Strut!tionida, with the absence 

of the powers of flight; which, therefore, as it establishes the maturity 

of the tarso-metatarsal bone No. 1574, proves, aforti01·i, that the smaller 

tarso-metatarsal, No. 1585, with all the characters of mature age, could 

not have belonged to a young individual of either of the two larger 

specrns. 

1586. A left metatarsal bone of the Dinoniis didiformis, from which the pos­

terior parietes have heen removed to ex.pose the internal structure of the 

bone. The line of union of the proximal or tarsal epiphysis is indicated 
by the dense tissue by which it has been obliteratccl; the coarse cancellous 

texture of the proximal encl of the confluent metatarsals soon subsides, 
and a common mec\ullary canal is exposed in the shaft of the composite 

bone, partially divided by two thin St'pta into three e<1ual compartments, 
indicative of the three primitively distinct metatarsals: the Jll(~dullary 

cavity terminates below hy dividing into brief continuations entering the 

commencement of the divisions for the support of the three toes. 
The dimensions of this bone rorrespond with those of the preceding. 
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l h87. T he shaft of a left metatarsal bone of corresponding dimensions with the 
preceding; a section has been removed from the proximal end, showing 
the confluence of the originally distinct juxtaposed walls of the three me­
tatarsals, and the coarse cancellous structure in the centre of each. 

I 588. The left tarso-metatarsal bone of the D inornis didiformis: this specimen 
measures seven inches ten lines in length ; it is in other respects iden­
tical in character with the preceding bones Nos. 1585, 1586, and appears 
to indicate a sexual superiority of size. 

P resented by Tl7illinm Cotton, Esq., F.R.S. 

I 589. A phalanx, apparently the second of the middle toe, of the Dinornis 
strutl1oides: it is three inches and a half lone and one inch and a half 

~ 

broad across the proximal joint. This does not present the median 
vertical ridge which the corresponding groove in the articular surface of 
the metatarsal indicates the proximal phalanx to possess, and it appears 

therefore to be a second phalanx, which, as in the middle toe of the 
Ostrich, would then differ from the first phalanx in the equable conca­
vity of the proximal articular surface. I n the second or outer toe of 
the Ostrich the median eminence is wanting on the proximal end of the 
first phalanx, but the want of symmetry in that bone shows that it 
cannot be the analogue of the phalanx of the Dinornis in question, 
w!hich is almost quite symmetrical. From this character it may be 
referred to the middle toe: compared with the second phalanx of that 
toe in a full-grown Ostrich, it is relatively longer, less depressed or flat­
tened, the depth of the bone bi-ing equal to its breadth except at the 
distal articqlation, which nevertheless is much less expanded and de­
pressed than in the Ostrich. In this bird the length of the second 
phalanx of the middle toe is two inches and a quarter, the breadth of the 
distal end is one inch and a half, and its depth at the middle of the 
hone eight lines. I n the phalanx (If the Dinornis the breadth of the 
di.stal end is one inch and a quarter, its depth at the middle ten lines. 
T he size of the phalanx of the Dinornis, regarded as the second of the 
middle toe, agrees well with that of the tarso-metatarsal of the Dinornis 
struthoides. 
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J 590. A smaller phalanx, apparently a proximal one of an outer toe. It pre­
sents an unsymmetrical figure, and its proximal articular concavity is 
continuous with an oblique notch which divides the lower bol'der into two 
tuberosities. This structure is slightly indicated at the corresponding 
pnrt of the proximal phalanx of the outer toe in the Ostrich, and in the 
Bustal'd is as strongly marked in the proximal phalanx of both the outer 
and inner of the three toes as in the phalanx of the Dinornis. This 
phalanx measures one inch ten lines in length, one inch two lines across 
the proximal end, and ten lines across the distal end : the articular sur­
face here is impl'essed by a vertical gl'OOve, as in the p1·oximal phalanges 
of the outer and inner toes in the Bustard, and it agrees in its geueral 
fi_gure with that of the outer toe of Lhe left foot, but is much thicker in 
p·roportion to its length. The proximal articulation matches in size with, 
b·ut is not adapted by its configuration to, the outer trochlea of the trificl 
metatarsal of the Dinornis didifon11is. 

1591. The shaft of the l'ight femur of the Dinon1is otidif(l/''1/lis. It measures 
two inches one line in circumference at the middle of the shaft. 

1592. The right tibia of the Dinornis otidiformis. It measul'cs eight inches 
nine lines in length, and one inch eleven lines in circumference at the 
miclclle of the shaft. This bone, notwithstanding the clispal'ity of size 
between it and the tibia of the Dinornis giganteus, presents the cha­
racters of full matul'ity; the ridge for the fibula and those at the 
proximal encl of the bone being quite as strongly developed. In the 
tibia of a half-grown Ostrich, the antero-external ridge, which in the 

adult projects strongly from the head of the bone, is in the state of car­
tilage, the fibular ridge undeveloped, and both articular extremities in a 
state of epiphysis and incompletely ossi6ecl: the same conditions which 
influence, as has been already remarked, the tardy ossification in the 
Ostrich must have been still more operative in the Dinornis, in which 
the absence of air in the femur indicates as low a development of the 
respiratol'y system as in the Apteryx. I f this reasoning be admitted to 
establish the maturity of the tibire of the Dinornis ingens and Dinornis 
didiformi.s, it equally proves that of the present tibia, which bears the same 



367 

proportion to the bone of sixteen inches m length, as this does to that 

of thirty-five inches. The tibia of eight inches and two-thirds in length 

has its articular extremities as completely ossified and confluent with the 

sliaft, and its proximal and fibular ridges as strongly developed, as in the 
larger tibire. 

The shape of its proximal articulation differs more from that of No. 1583 

than this docs from that of No. 1570; the tibia! half is broader from behind 

forwards than transversely; the anterior ridge at the proximal end is 
nearer the middle of the bone than in No. 1583, ;,fortiori, nearer than 

in No. 1570; the inner side of the bone is more rounded or less angular, 

especially at the proximal half of the shaft; the transverse diameter of the 

shaft is proportionally less than the antero-posterior one ; the posterior 
notch between the distal condyks is deeper, and the inner condyle 1s 

more compressed laterally, and is produced further backwards. 

There is no ta1·so-metatarsal to match the present tibia, but it 

u11cquivocally establishes a species of cursorial bird, which, from the 
agreement of the bone in its general characters with the tibire of the 

larger species, most probably belonged to the same genus, Dinornis, but 

di,\ not surpass in size the Great Bustard ( Otis tarda). I have therefore 

named the species to which it belonged Dhwrnis otidiformis. 

1593. A series of plaster-casts or models of the bones of the Dinon1is giganteus, 

articulated according to thei r natural connections ancl relations in the living 

bird, so as to show the height of the hind-legs and pelvis, whereby the total 
altitude of the bird may be conceived and approximatively determined by 

the analogies of the existing Strutltionida;. In these the neck varies slightly 

in its relative length, being longest in the Ostrich and Emeu, in which 
it includes eighteen or nineteen vertebn~, and shortest in the Cassowary 

aud Apteryx, wltich have respectively six teen and fifteen cervi~al ver­

tebrre; but in all the species it is of sufficient length to enable them 

readily to pick up substances from the ground hy a slight rotation or 
bending down of the trnnk and pelvis upon the hip-joints. The tibia of 

the D inornis giganteus, with its extremities entire, measures two feet 
eleven inches : this bone, articulated with a femur of sixteen inches and 

a tarso-metatarsal bone of eighteen inches in length, at angles corre-
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sponding to those in the Ostrich, and with an allowance of three inches 
for the natural angle of the toes and the callous integuments beneath the 
distal joint of the metatarsal hone, makes the height of the hind-leg to 
the highest point of the femur five feet six inches : from the level of 

this point to the top of the head, supported upon an e1·ect neck of the 
same proportions as in the Ostrich, would be five feet, making the total 
height of the Dinqrnis giganteus ten feet six inches. If the tarso­
mctatarsal bone of the Dinornis had borne the same proportion to the 
tibia as in the Ostrich, its hE:ight would have been nearly twelve feet, but 
the acquisition of the tarso-metatarsal belonging to the largest tibia for­
tunately prevented this error of exaggeration. 

But since the Cassowary and Apteryx, as compared with the Ostrich 
and Emeu, combine shorter tarso-metatarsals with their shorter necks, 
the Dinornis is more likely to have resembled these birds than the 
Ostrich in the proportionate length of its neck, and we know that 

it resembled the Apteryx much more than the Ostrich in the robust 
p1·oportions of the cervical vertebra>. In the Apteryx, however, the 
peculiar length of the bill compensates for the relative shortness of the 
neck ; and until we have proof to the contrary, we must suppose the 
Dinornis to have had a bill of the ordinary proportions which it presents 
in the large existing St1·utltio11id(e: the Cassowary seems, therefore, to 
offer the best term of comparison by which to calculate the height of the 
Dinornis. In the skeleton of a full-grown Cassowary the tarso-meta­
tarsal bone measures eleven inches in length: allowing an inch for the 
callous integuments beneath its distal articulation, the tibia and femur, 

articulated at the angles natural in tlie standing posture, rise to the 
height of two feet nine inches. From the level of the top of the tro­
chanter to the top of the cranial crest is two feet three inches, and to the 
base of the crest two feet. We have evidence in No. 1552 that the Dinornis 
did not possess that peculiar defence upon the head, and therefore, from 
tl1e ground to the summit of the trochanter of the Dinornis giganteus being 
fi. ve feet six inches, from this level to the top of the head, according to the 
proportion of the uncrested Cassowarr, would be four feet, making the 
total altitude nine feet six inches. Thus, if we take the average of the 
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altitudes of the Dino1·nis giganteus, as g iven by the analog ies of the 

existiog Struthionicue, we are compelled to restrict our ideas of its height 

in the ordinary upright posture to ten feet . 
The Di11on1is str1ithoides, with a femur of eleven inches, a tibia of 

twenty-two inches, ancl a tarso-metatarsns of twelve inches in length, 

must have stood, according to the analogies of the Cassowa1·y, six feet 

nine inches in height ; according to those of the Ostrich, sr.ven feet four 
inches : we may therefore regarcl its height to have not exceeded seven 

feet, or to have been about equal to that of a moderate-sized Ostrich, 

but of a more robust and stronger build. The fragment of the famur 
first ,described Ly me in 183$) belongs to tbis species. 

The Dinornis didiformis, with a tibia as long as that of the Cassowary, 

viz. sixteen inches, but with a femur of eight inches and a tarso-meta­

tarsus of only seven inches in length, would, by the analogy of the 
Cassowary, he a li ttle under four feet in height, or of in termediate size 

between the Cassowary and the Dodo. 

The femur of nine inches in length, with similar proportions of -the 

tibia and metatarsus, which latter would probably be relatively longer, 
gives the height of five feet to the species which, from the similarity of 

its size to the E meu (Dromaius ater), I hmve called D inornis d1·011uoidcs. 

The following letter from the Rev. "\Villiam "\Villiams to the Rev. Dr. 

Buckland, relates to the bones of the Dinornis described above. 

"Dear Sir, "Po,·crty Bay, New Zealand, Feb. 28th, 1842. 

" It is about three years ago, on paying a visit to this coast, south 

of the East Cape, that the natives told me of some extraordinary 
monster which they said was in existence in an inaccessible cavern on 

the side of a hill rn',il' the river Wairoa; and they showed rnc at the 
same time some fragments of bone taken out of the beds of rivers, 

wh ich they said belonged to this creature, to which they gave the 

na me of ' l\<Ioa.' \\7hen I came to reside in this neighbourhood I 
heard the same story a li ttle enlarged, for it was said that the creatnrc 
was s till existing at the said hill, of which the name is' \Vakapunake,' 

3 JI 
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and that it is gna1·dcd by it reptile of the Lizard species, but I could 

not learn that any of the present ge·neration had seen it. I still con­
sidered the whole us an idle fable, but offered a large reward to any 

one who would catch me the bird 01· its protector. At length a bone 

was brought from a river running at the foot of the hill, of large size, 
but the extremities were so much worn away that I could not deter­

mine anything as to its proper rclat ionship. About two months ago 
a single hone of smaller size was brought from a freshwater stream in 

this bay, fo1· which I gave a good payment, and this inclnced the natives 

to go in large numbers to turn up the mud at the banks and in the bed 
of the same river, and soon a large number of bones was brought, of 

various dimensions. On a comparison with the bones of a fowl, I 

immediately perceived that they belonged to a bird of a gigantic size. 
The bones of which the greatest number have been brought are the 

three bones of the leg, a few toe-bones, and one claw, which is one 

inch and a half in length, a few imperfoct pclves, and a few vertebra) 

of different dimensions, and one imperfect cranium, which is small. 
There are also a few broken pieces, which s,:em to be ribs. In the 

case now sent you will receive the largest specimens I have obtained, 

and also a few of smaller s ize. The length of the large bone of the 

leg is two feet ten inches. I have a second case, which I shall send 
by another vcssd, to make sure of your receiving them. If the bones 

are found to be of sufficient interest , I leave it to your judgement to 

make what use of them you think p.ropc1·; but if the duplicates reach 
you, perhaps one set may with propriety be deposited in our museum 

at Oxford. 
'' The following observations may not be devoid of interest:-

" I st. None of these bones have been found on dry land, but are all 
of them from the heel and banks of freshwater rivers, buried only a 

little distance in the rnud ; the largest nmnber are from a small stream 
in Poverty Bay, ,1vairoa, and at many inconsiderable st 1·cams, and all 

these streams are in immediate connexion with hills of some altitude. 
" 2nd. This bird was in existence here at no very distant time, 

though not in the memory of any of the inhabitants, for the bones 
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are found in the beds of the present streams, and do not appear to 

have been brought into their present situation by the action of any 
sudden rnsh of waters. 

" 3rd. They existed in considerable un rnhcrs. I have received per­

fect and imperfect bones of th irty different birds. 

" ,Jth. It may be inferred that this hird was long-lived, and that it 

was rnany years before it attained its full size: out of a large number of 

bones, only one leg-bone now sent is of the size of two feet ten inches ; 

two others arc two feet six inches, one of which I shall send hereafter. 

The re~t are all of inconsiderable size. 

"" 5th. The greatest height of the bird was probably not less than 

fom·t een or sixteen feet. The leg-bones now sent give the he ight of 

six feet from the root of the tail. I am told that the name given by 
the i1alays to the Peacock is the same as that given by the natives to 

this bird. 

"\Vithin the last few clays I have obtained ;\ piece of information 

worthy of notice. Happening to speak to an American about the 

bones, he told me that the bird is s till in existence in the neighbour­

hood of Cloudy Bay, in Cook's Straits; lie said that the natives there 

had mentioned to an Englishman of a wh aling party that there was a 
bird of extraordinary size to be seen only at night on the side of a hill 

nea1· there; and that he, with the native and a second Englishman, 

went to the spot ; that after waiting some time they saw the creature 

at some little distance, which they describe as being fourteen or six­
teen feet high. One of the men proposed to go nearer and shoot, 

but his companion was so exceedingly ten-ifiecl, or perhaps both of 

them, that they were satisfi ed with looking at hi111, when in a li ttle 

time he took the alarm and strode away up the sicle of the rnoun1ai11. 

This incident might not have been worth mentioning, had it not been 
for the extraordinary agreement in point of size of the bird. Here 

arc the bones, which will satisfy you that such a bird !tas been, and 

there is said 10 be the living bi rd, the supposed size of which, given by 

an fodependcnt witness, precisely agrees. Should I obtain anything 
more perfect you will not fail to hear from me, and in the meantime 

3JJ2 
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may I request the favour of your opinion on these bones, and also the 
information whether any others of similar character have been founcl 
elsewhere? 

" I beg to remain, dear Sir, your obedient Servant, 
"WILLIAM \VJLLIAMS." 

" To the Rev. Di·. Buclc/ancl, Bfc. Bfc." 

The remarkable geographical distribution of the l.,ircls of the Stru­
thious order, which have no power of transporting themselves to distant 
isles 01· continents, either through the air or the ocean*, irresistibly leacls 
us to speculate on the cause of that distribution, and its connexion with 
the former extent ancl importance of the wingless terrestrial birds. 
Hereupon it may first be remarked, that those species now in existence 
which have the least restricted powers of locomotion, enjoy the most ex­
tensive range for their exercise. 

The Ostrich is spread over nearly the whole of Africa, from the Cape 
to the deserts of Arabia; ueyond which the species is unknown. The 
Rhea ranges over a great part of the southern extremity of the vVestern 
hemisphere. To the Emeu has been assigned the vast mainhmcl of 
Austral ia. The heavier Cassowary is limitecl to a few of the islands of 
the I ndian Archipelago. The Dodo appears to have been confined to the 
Mauritius and the small adjoining Isle of Rodriguez. The Apteryx still 
lingers in New Zealancl, where alone any specimens of that most anoma­
lous species of the Stn~thious order have been discovered. 

New Zealand was also, at one period, the seat of a seventh genus of 

Strut/1ionidu:; and it is wor\hy of remark, tlrnt the Fauna of no other 
island, nor of any of the great continents, has yet furnished an analogous 
eirnmple of two distinct genera of that group of birds. Moreo,,er, the 
most gigantic as well as the most. diminutive species of the wingless 
group- always to Ornithologists most remarkable for the great size of 

* The Rhea and Emeu have been seeu to take watel' for the purpose of crossing 1•jvers and narrow 
channels of the sea; but almost the entire body sinks below the surface, and their progl'css is slow, 
:tS might be anticipated from tl1e absence of the swimming-•webs in their feet. See Darwin, ' Voyage 

<>f the Beagle,' vol. iii. p. 105. 
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its species- formerly occupied their place amid the fern-brakes and t ur­

baries of New Zealand. And, again, tE1e number of the species of Sti·u­

thionic/(1) in this island equalled t.hat in all the rest of the world, as 

registered in the catalogues of Ornithology. 

Now, since all the larger existing Struthious birds derive their sub­

sistence from the vegetable kingdom, we may hope to receive from tlw 
botanist an elucidation of the ci rcumsta.nces which favoured the existence 

of so many large birds of this order in the remote and restricted locality 

where alone their remains have hitherto been found . It seems, at k ast, 

most natural to suppose that some peculiarity in the vegetation of !\cw 

Zealand adapH·d that island to be the seat of aptcrous tridactyle birds, so 
unusually numerous in species and some of them oF so stupendous a s ize. 

The predominance of plants of the Fern-tribe, and the nutritious qua­

lities of the roots of the species most common in New Zealand, arc th ,· 

characteristics of its Flora which appear to have been the conditions of 

tbe former most singular Fauna of this :island. Some at least of the cha­

ntcters of the skekton of the Dinornis may well have related to rhizo­

ph agous habits. The unusual strcngtl1 of the neck, the size and deep 

implantation of the nuchal muscles and the unusual clevclo p111cnt of the 

temporal muscles, indicate the applicat ion of the beak to a more laborious 

task than the mere plucking of seeds, fruits, or herbage. The present 
si:nall Aptcryx of New Zealand has a relat ively strongc1· ncC'k than any of 

the existing Strut!tionida , in relation to the needfol powt'r of perforating 

the earth for the worms and insects which constitute its food. Such s111all 

objects cannot be supposed to have afforded sustenance to the gigan tic Di­
nornithes ; but the sti ll more robust proportions of their crrvical vertebr~, 

and especially of their spinous proccsscs,- so striking wlH' n cont rasted 
with the corresponding vertebra? of the Ostrich or Erneu,- may wdl h,l\'C 

been the foundation of those forces by which the beak was assOC'iatcd with 

the feet in the Jabour of dislodging the farin aceous roots of the frl'lls 

that grow in characteristic abundance o, ,er the soil of New Zealand *· 

• ;i New Zealand is favoured by one great natutal ad\'antagc1 namely, that. the inhabitants c.a.u 
JJC\'CI' pcrisl\ from famine. The whole country abounds with fern ; and the root:, of this plant., if not 
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The great strength of the leg, and especially of the metatarsal segment, 
which is sh ortened, as in the burrowing Apteryx, almost to the galli­
naceons proportions, must have had reference, especially in the less 
g igantic species, to something more than sustaining and transporting the 

superiucumbent weight of the body, and this additional function is indi­
cated by both the analogy of the Apteryx and the Raso rial birds to be 
the scratching up the soil. 

Thus far, at least, the positive facts j ·ustify the attempt to restore, and, 
as it were, to present a living portrait of the long-lost Dinornis ; and, 
without giving the rein to a too exuberant fancy, we may take a retro­
s1icctivc glance at the scene of a fai1· i, land, offering, by the will of a 

bountiful Providence, a well-spread table to a race of animated beings 
peculiarly adapted to enjoy it ; and we may recall the time when the 
several species of Dinornis ranged the lords of its soil-the highest 
Ii ving forms upon that part of the earth. No terrestrial lVIammal was 

there to contest this sovranty with the feathered bipeds before the arrival 
of man*. 

,Vithout laying undue stress on the native tradition of the gigantic 
Eagle or 'lVIovie,' cited by lVlr. Rulef , or on that of the great creature of 
the cavern, called ' l\1oa,' which first attracted the attention of l\1r. ,va­
liams to the remains of the Dinornis ; and admitting, with t he cautious 
scepticism due to second-hand testimony, tbe tale of the still-existing 
nocturnal gigantic bird which scared the whaling seamen on the hill at 
Cloudy Bay,-thP. evidence of the chemical condition of the bones them­
selves :I:, and their alluvial bed, favou r the hypothe~is of their compara-

,·cry palatable, yet contain much nutriment.'' Voyage of t.hc Adventure and Beagle, vol. iii. 'Dru·. 
win,' p. 50·J.. 

* l\1'r. Dnnvin says," It is a most remarkable fact that so large an island, cxtendiug over more than 
700 miles in latitude, and in 111any parts 90 miles broad, with varied stat ions, a fine climate, and land 
of all heights from 14·,000 feet downwards, with the except.ion of a sm31i rat. should not possess one 
imligenous mrnmnal.''-Loc. cit. p. 5 11. 

t Polytechnic Journal, July 1$•~3-
! The fo11owi11g chemical analyses have been made by Thomas Taylor, Esq., author of the Cata­

logue of tl,e Calculi and other Animal Conc,·etions in the j\fuscum of the College:-
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ti1,ely recent date. I t is not altogether improbable that the species of 

Dinornis were in exis tence when the P olynesian colony first set foot on 
the island; and, if so, such hulky and probably stupid birds, at fi rst 

without the instinct and always wi thout adequate mean~ of escape and 

defence, would soon fall a prey to the progenitors of the present natives. 

I n the absence of any other large wild animals, the whole art and 

practice of the chase must have been concentrated on these unhappy 

cursorial birds*· T he g igantic Dinorn is, we may readily suppose, would 
he the first to be exterminated: the strength of its kick would less avail, 

than its g reat bulk would prejudice its safe ty by making its concealment 

di ffi cult ; a t all events, the most recent-looking bones are those of the 

smaller species. T he closely allied, but comparatively diminutive Apteryx 
st ill survives hy virtue of its nocturnal habits and subterraneous hiding­

place, but in fearfully diminished and rapidly diminishing numbers. 

,vhen the source of animal food from terrestrial species was reduced by 

the total extirpat ion of the genus D incrnis to this low point, then may 

have arisen those cannibal practices which, until lately, fo rmed the op­
probrium of a race of men in all other respects much superior to the 

P·apuan Aborigines of the neigh bouring continent of Australia, and 

"Recent Tibia of Ostricl,. 
A11i11lal m:1tter .. . . ... .. ...... , .. ...... ...... .. . 26-51 

Pliosjlhate o f l ime .... ..... ... ......... .. . .. . 65·69 
Phosphate o f mr.gnesia ... .... .. .. ... . ... .. . 

Carbonate of lime .. .. . .. .. .. . .. . ...... ... .. . 

Sulphate an>d c.arbonate of sod-1, with } 
trace of 1nu r1ate . ... . . .. .. . . ..... . .... . . 

Sulphate of lime, a !race. 
Fluorine, a trace. 

0·1 2 

Fossil Femur of Dinoruis didiformis. 
Anima.l matter ,. .. . . . ..... .. . . . . .. . .. . . . . ... . . . 25·~9 

r::~:;
1
~•:\: o.f .1, in1e .w.HI'. . p.l,~sp'.'." te .. ~f } 66• 19 

Carbo11a(c or lime .. . .. . ... . .. ..... . .. . .. . . .. ·t,•5 1 
Peroxide of iron.. . .... . .. .. . .. . .. .... . . .. . . .. 2·S l 
AlumirHt .. . . .. ... . .. . .. ... ... .. . ... ... . .. . .. .. . 0 ·22 

Sulphate, c~;•bO!lfile, ahd i11uriate or soda 0·32 
Sulpl1atc of lime, a tr.icc. 

Fl1101·inc, a very distinct trace. 

IOO·0·l·" 
T he superabuodancc of animal matter in the bone of the extinct bird dcpeods l:pon its bting a 

marrow-bone, whilst that of the Ostrich contaius air. 

• As the ~faorisor aboriginal Natives prize the skin and feathers of the A ptcryx f'or tlie manufacture 
of ornamental robes, it might be worth inquiry whether :my of the natives preserve reutains of their 
ancestors· <tresses composed of feathers of unknown and larger species of birds. Such relics of a 
Dinornis might in this way be recovered. 
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very little inferior to the P olynesian nittives of the most favoured islands 

of the Pacific. 

Genus Ornitlticlmites*. 

The following imprrssions and casts of impressions of foot-prints were dis­

covered :at various depths beneath the actual surface, in quarries of laminated 

flag-stones, belonging to th1~ Triass ic or New Red Sandstone epoch in geology, 
near the banks of the river Connecticut, and have been described by Prof. Hitch­

cock in the 'American Journal of Science and Arts,' January I 836, by whom the 
series was presented to the Royal College of Surgeons. 

1594. A cast of a slab with a single impression of the Ornit/1ich11ites niinimuJ-, 
Hitchcock. 

1595. A slab with two impressions of the Ornitliichnites minusculus, Iiitchcock. 

1596. A slab with the relief of two impressions, one twice the size of the other, 
of the Ornitliiclmites parvulus, Hitchcock. 

I 597. A slab with an impression of the Ornitliichnites gracilis, H itchcock. 

J 59$. A slab with an impression of the Ornithiclmites tenuis, Hitchcock. 

1599. A slab with the relief of an impression of the Ornitliiclmites crassus, 
Hitchcock. 

I 600. A portion of the triass ic slate with part of an impression of the Ornitliich­

nites tetradactylus, Hitchcock. 

160 I. A cast of a slab with an impression of the Ornithic!mites tett·adactylus, 

1-Iitchcock. 

1602. A portion of the triassic slate with pai-ts of five impressions of the Orni­
tliiclwites Deanii, H itchcock. 

J 603. A cast of a slal, with the relief of two impressions, interfering with each 

other, of the Oruitliiclmites Dcanii, H itchcock. 

* ;;fwtS '" bfrd, 'x••os <1,f{)()t-prbtl, a generic name de,·ised by Prof. HitchcockJ in reference rather to 
the fossilis-cd foot-prints than to the supposed birds by which they were made. 
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1604. A cast of a slab with the relief of an illlprcssion of the Ornithiclmites 

D eanii, H itchcock. 

1605. A cast of a slab with the relief of an irnp1·cssion of the Ornit/1iclmites 

Baral/ii, Hitchcock. 

I 606. A cast of a slab with an ir11pression of the Ornitltichnites cuneatus, Hitch­

cock. 

I 60i. A l'aSt of a slab with the relief of an i in press ion of the Orniilticlmiles c1t­

neatus, Hitchcock. 

1608. A cast of a long slab with the relief of four successive foot-prints of the 

On,itl,iclmites cuneatus, Hitchcock. 

1609. A cast of a slab with a deep impre$sion of the Ornitlticlmites diversus var. 

tlarus, Hitchcock. 

I G I O. A cast of a slab with an impression of the Ornitlticlmites diversus var. pla­

tydactylus, H itchcock. 

161 I . A cast of a slab with a deep impression of the Ornithich11iles diversus var. 

clants, Hitchcock. 

1612. A cast of a large slab with four or five impressions of the Ornitl1iclmites 

diversus var. clarus. 

1613. A cast of a slab with an illlpress ion of the Ornitl,iclmites parallelus, 
H itchcock. 

1614. A cast of a slab with an impression of the Oruitl,iclmites divaricatus, 

Hitchcock. 

I 6 15. A cast of a slab with an i1nprcssion of the Ornilhiclmites lttberosus, 
Hitchcock. 

161 G. A cast of a slab with an i111pr<'ssion of the Ornithir.lznites 1·obustus, 
Hitchcock. 

I 6; 7. A cast of a slah with the relief of an illlpt·cssion of the Ornitlticlmites in­
gens, Hit('hcock. 

3 C 
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1618. A port ion of th~ triassic slate with the relief of the impressions of one of 

the toes of the Ornithichnites giganteus, Hitchcock. 

1619. A cast of a slab with the relief of an impression of the Ornit!,iclmites 

giganteus, Hitchcock. 

1620. A cast of a slab with the relief of an impression of the Ornithiclmites gi­
ganteus, Hitchcock. 

This is the most renmrkab\e of the fossi l foots teps of the Connecticut 
t~iassic slate; they have as yet been found in one quarry only, at Mount 

Tom, near Northampton, United States; here, four nearly parallel tracks 
of the gigantic Ornithichnite were found, and in one large slab six foot­

steps appeared in regular succession, at a distance of four feet from one 
another. In others the distance varied fro111 four to six feet ; 'the latter 

was probahly the longest step of th is g, igantic bi rd whi le running. 

Vve are natt1rally !eel to compare these indications of large triclactyle 

birds of the very remote geological per.iod, indicated by the formation in 

which they orcur, with the actual rc,nains of the skeleton of equally 

g igant ic: tridactyle birds, which have J)erishecl at a much more recent 
period in the island of New Zealand. 

The epo<"h of the Ornithichnites is as ancient as that of the Cheiro­

theria or Lahyrinthodont footsteps in Europe, and more ancien t than 
tliuse of the oolites and lias, frolll which the remains of our most extra­

ordinary extinct reptiles have been obtiiined: but no foss il bones of bi,·cls 

have b!'en found associated with the La.byrinthodont and Thecodont rep­
tiles, nor with those of the lias or ooli tes, the Pteroclactylcs of which 

were once mistaken for birds. The vV<'aldcn is tht: olclest format ion in 
which true ornitholites have hitherto been discovered. The an <'i ent foot ­

prints of the Com1ecticut sandstones w(:re for the most part suppos,:d to 

be those of Gralla:; but the high geological antiqui1y of those sand­

stones, ancl the interfo1·enccs which might be ,It>cluced from the low cha­
racter of the air-br('athing animal crcat inn, as indicated by.fossi l bones, 

of the condit ion of the atmosphere dur ing the deposition of the oolites, 
lias ancl new reel sandstones, induced some Palreontologists to entertain 

doubts , whether foot-prints alone were adequate to support the inference 
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that the animals that impressed them actually possessed the highly 

developed 1·cspiratory organization of a bi1·d of flight. One could hardly 

venture, incleccl, to reconstruct in imagination the stupendous bird whid1, 

on D1·. Hitchcock's hypothesis, must have left the impressions called Orni­

tlii<;/mites giganteus ; for before I 841, the only described relic of the ex­
tinct New Zealand bird did not warrant the supposition of a species larger 
than the Ostrich. 

The species of Dinornis (Din. sti·utl1oides), in fact, to which that relic 

l.iclonged, we now know not to have exceeded seven feet in height, which 
is the average stature of the Ostrich. But the bones of the Dinornis gi­
g anteus subsequently acquired demonstrate the existence, at a compara­

tively recent period, of a bird whose tridactyle foot-prints surpassed the 

Or11i1hic/111ites gigantcus of Prof. Hitchcock. 

The length of this foot-print to the extremity of the impression of the 
claw of the middle toe is sixteen inches ; t'he breadth of the back part of 

the impression is four inches s ix lines. The toes were broad and thick, 

and we may plainly discern tha t the bird supported itself, like Lhe Ostrich, 

upon the under surface of the toes, from their extr,·mitics to the cushion 

heneath the distal end of the proximal phalanges; and that in making 

the impression, the foot did not quite sink as fat· as the end of the meta­

tarsal bone. 

T he length of a corresponding impression of the foot of the Ostrich is 
eight inches ; the breadth of the posterior part of the impress ion three 

indws; the breadth of the distal encl of the tarso-metatarsal bone two 

inches and a half. According to these proportions, the breadth of the 

distal end of the tarso-mctatars:11 bone of the tridactyle bird that i111 -
prcssccl the Ornitltidmites gigan1eus must have been three inches nine 

lines ; but the breadth of the distal rn<l of the tarso-metatarsus of the 

Dinornis t,·iganteus is 6ve inches. Accord ing, therefore, to the propor­

tions of the Ornitlticlmitcs gigrmteus, the breadth of the hind part of the 

foot-print of the Diuornis gi,ga11tc11s must hal'c been six inches, and its 

Jenf!:tl1 twl'ntv-onc inches and a half. 
~ . 

The ircnns Dinornis was characterized bv a relative!)· hroader foot than 
~ , 

the Ostrich, as we know by the tarso-nuHata l'sal bones; and this bone in 

3c2 



DESCRIPTION OF 'l'l-IE PLATES. 

PLATE I. 

A s ide view of the carapace and exposed pa1·ts of the internal skeleton of the 

G igantic Armadillo ( Glyptodon clavipes. See the descriptions of the specimens 

Noti. 524 to 54 1 inclusive) . 

The parts delineated in outline a re wanting in the original specimen : the 
lower jaw and the tessellated helmet, or dermal bony defcnsiv<' covering of the 

skull, are restored on the authority of an o riginal sketch of an enti re specimen 

of this species of Glyptodon transmitted t.o Si r "\Voodbine Parish from Burnos 

Ayres. The bones of the fore-foot are g iven from the figures illustrating the 
memoir by Professor D'Alton, published in the Transactions of the Berlin Aca­

demy for the year 1836, taf. ii. The restoration of the defective parts of the 

margin of the carapace is made according to the analogy of the parts pre­

served. 
The fossil tail, which was r1,ceiverl subseCJuCntly to the printing of the de­

scriptions of the fossils in the present Volu111e, measures one foot s ix inches in 

length, is almost circular at its base, and becomes slightly depressed towards its 
apex ; it is gently curved with the concavity upwards through its whole ext<:nt, 

and consists of a series of caudal vertehrro inclos<'d in an inflexible sheath com­

posed of closely united dermal ossiclcs of various forms and sizes, bnt <lisposcc\ 
in a regular am! beautiful pattern. The osseous substance of the sheath in­

creases in thickness from half an inch near its base to one inch and thrt'C cprnr­

tcrs nea1· its obtuse apex. The dr rmal ossicles ar<' united to the in ternal sk,•leton 
of the tai l, and dcfrndcd from outward pressm·e by processes which radiate from 

the bodies of the caudal vcrtc:brro (see Plate II. fig 4.) . The cl,·nual armour 

consists of central, large, or principal ossiclcs, mid IH' ripheral, small , or accessory 
pieces, the latter occupying the interspaccs of most of the larger oss iclcs in a 

single series. The larger ossiclcs diffe r in s ize, incrca~i ng as they approaeh the 
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rnd of the tail, and with great regularity, where they form the two latnal series, 

which lt' nninatc by a pair of large, sub-elliptic, th ick, hollow ossicles, which irr 

dose the end of the tail like a bivalve shell, defending th is part when dragged 

along the t'arth, and e,•en enabling it to pierce t he soil like an implen,ent sheathed 

with iron (P late II. fig. 1.) . The f1i"t1illgcmcnt of the ossiclcs iii the inte1·spaces 

of the two terminal lateral plates is shown in P late II. figs. 5 and 6. The number 

of the lateral plates on each $icle of the considerable pot·tion of the tail preserved 

is nine; from the first of these to the fourth the numbc-·r of in tcrn1ediute prin­

cipal oss icles below each pai t· of lateral plates is s ix of nearly N1ual s ize: beyond 

this thev decrease to four and three in number. At the superior intcrspace of 

the two latc·ral series there are s ix sub-equal principal oss icles between each pair 

of lateral plates as far as the fourth; they then decrease to fi,·e and four in num­

ber, those at the cent.re being of smallest s ize. 

The c:i J'C:11mft•r(•11<:e of the base of the ta il is fourteen inches, that of the apex 

at the inte rspace of the penultimate and las t lateral plates ten inches. The 

length of the last laternl plate is th ree inches and a half, its hrcaclth is three 

inches. 

PLATE II. 

Upper and terminal views of the carapace of the G!yptodon clavipes. 

Fig. I . The upper view of the carapace. 

Fi,g. 2. T he front view, showing the anterior outlet. 

Fig. 3. The back view, showing the posterior outlet. 

Pig. ,J. An anterior caudal vert,•bra, with part of the ante rio r border of the 

verticillatc bony dermal COYcring or sheath of the tail. T his corering 
was attached to the vertebnt hy a dose sy11des111osis connecting the ex­

tremities of the processes which radiated, like the spokes of a wheel, 

fron, the cc·n tru,n or body: the musrular and ligamentous tissues, which 

occupied the inte rspaces (g) now fi lled by the rnatrix or soil-formation 

in which the fossil was irnbedded, would also form a medium of attach­

ment between the endo- and cxo-skclc tons of the ta il. The length of 

the body of this vcrtcb1·a is two inches and a half; the diameter of the 

articular surface of the body is one inch and a half. 



384 

a, The body of the vertebra. 

b, The neural spine. 

c, The harnial spine, restored, in dotted outli ne from a consecutive vertebra: 

the processes on the centrum indicate the existence and strength of the 

bony arch for protecting the blood-vessels of the tail. 

d, The upper t ransverse process continued from the neural arch. 

e, The lower transverse process continued from the centrum. 

J, The free anterior border of the bony cove,·ing of the tail ; it is rounded off, 

a11d from two to three l int's in thickness, but g rndually increases to half 

an inch in thickness opposite the distal end of the vertebra; and the 

bony covering acrJltires a thickness of three-fourths of an inch towards 

t lite pos terior encl of the tail. 

Fig. 5,. The under surface of the ext relllity of the tail. 

Fig . 6. 
z:,- ,-
1:fg, /• 

The upper surface. 

The encl of the tail. 

PLATE III. 

Views. of the cranium of the Glyptodon clavipes. 
Fig·. E. Upper surface of the cranium. 

Fig. 2 . Und('r surface of the cranium. 

These views nre reclncecl one-half the natura[ s ize. 

The occipital condyle (a) presents a convexity in the vertica l direction, which 

describes more than a st•micircle, and is sl ightly convex transversely, but is 
narrowea· in that direction than it is in the il1ylodo11 : it is clirectccl in the 

G!-yptodon bacl<warcls aucl obli'lucly outwards. The occipital foram en (b) is 

very large and tnu1s1•nsely elliptical; its plan<> is inclined from below upwards 

and backwarc!s 20° heyond the vntical line. Tlw ante rior condyloid fommen 

tc), though large, is relatively smaller than in the !VIylodon, and is situated close 

to the nnterior !)order of the condyle. The depression for the cligastri c muscle 

(a) is perforated and separated from the COl}(lyle by a wider tract of the par-occi­

pital (e) than in the M ylodon, and tlw pctro-masto id ( / ), below the cligastric 
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depression, presenls a rough com·cxity, bounded poslcriorly by a trans,·erse 

ridge of the par-occip ital, instead of the he mispherical depression for the arti­

t:ulation of the stylo-hyoid bone, which characterises the sku ll of the ~fylodon. 

The basi-occipital (g ) presents a median smooth concavity and two lateral rough 

depressions which are continued on to the uas i-sphcnoid (/,) , and indicate the 

insertio ns o f very powerful 'rccti capitis antic i urnjore, ': the obliterated suture 

betwern the basi-occipita l and basi-sphenoid forms a roug h transvase ridge : the 

in<'< pialit ies of this part o f the basal region of the skull present a striking con­

tras t to the broad, s 11 ,oo tl1 and even tract which the sarnc part forms in the 

M vloc!on • . The s ides o f the concave under s urfac<, of the basi-sphcnoitl arc 

bounclcd. by long itudinal ridge~, which have bee n broke n off in the spt·cimen. 

The pet1·ol1s bone terminates by a prismatic poinl t!d process in the fora,n en 

laceru ,n ( i ), which he re g ives passnge hoth to the jug ular vein and in ternal 

carotid. The foramen ovalc (k) is circular, and of the same s ize as the an terior 

condvloid fonunen . The foramcn rotundurn ( ! ) is o ne inch and a half in 

advai1ce o f I he fora men ova le, and opens in to the commenccme11t o f n der p and 

long g roove which traYcrses the base of the p terygoid processes in the di ,·ection 

towards the ant-orbital forarn en. The base of the z)'gomatic process supporting 

the articulation of the lower jaw (m) is broug·h t much nearer the occiput than 

in the Jf.ylodon, and is St'parated fro m the pet ro-mastoid by a deep excavatio n 

perforated by wide: apertures that seem to corn1111111i cate with the t ympanic 

cavity. The articular s urface for the lower jaw is well-defined, narrow in the 

axis of the skull , rnuch cxtcndc•d t ransvcrsdy, gently con,·ex in both direct io ns. 

In the ~kull of a recrnt Annadillo (Dasypus octocinctus), the aniculation for the 

lower j aw is almost Aat and on a le,•cl with the roof of tht: posterior perforate,! 

ca,·ity : in the Prio11ado11 (Dasyp11sg igas, C nY ), the articular surface is slightly 

conca,·e and extends longi111clinally fo rwa rds from tbe posterior taYi ty: the zy­
gomatic process of the n,alar bone bounds the outer and fore part of the s urface, 

and cxto,nds fo nvanls in the form of a laternily compressed pla te of bon~, and 

in the Das. S<',rci11cfus for111s a slig ht ,1ng ular p rojection below the ant-o rhi1al 

perforation. In the Gl}ptodon the articulatio n for the lower j aw mo re resc111hles 

that in t he ordinary Pachyderms, and is thus conformable with the dc,·iation 

• See :'. lc·moir on the :'\I ylodon, <Ho, 1,I. h·. 
;j D 
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from the Edcntatc stl'ucture manifested hy the 'bones of the foot. But th P. most 

remarkable charactcl'istic of the skull of the Glyptodon, by wh ich it d iffers from 

the existing Armadillos and approaches tbe ;.\1egatherio ids, is the long and strong 

process (n) which descends from the base o r origin of the zygomatic process of 

the maxillary bone. This p l'Occss is compressed, but in the opposit1~ dir<'ction 

to that in the l\1ylodon, viz. from before hackwards, instead of from side to side : 

it measures live inches in length from the ant-orbital perforation; one inch and 

three-foul'ths in hl'cadth acl'Oss the middle : the oute r margin is ent ire, and as if 

folded back; the lowel' half of the inner mal'g in is sligh tly notched, the cxtl'emity 

of the process cun•es backwards 4 . Both ante1·ior and posterior surfaces bear 

strong m,irks of the attachment of muscular fibres. The small remaining por­

tion of lhc maxi lla ry bone on the inncl' s ide of th is process shows portions of 

three deep sockets o, o, of the sa,ne diameter th roughout, indicating the implan­

tation of molar tee th by a s ing le excavated base ; and showing two longitu<linal 

ridges on both the outer and the inner side, which proves the teeth to have had 
the same fluted exterior which they present in the lowel' jaw, and of whic-h the 

generic name of G~ljplodon is express ive. The fractured anterior part of the 

' basis crani i ' shows the la,·ge cavities for the olfactory bulbs and the remains of 

a very extensive cribrifo nn plate, the organ of smell being very largely de1•1?loped. 

The postel'ior or occipital surface of the skull slOj)CS forward fro m the plane 

of the occipital fol'amcn at an angle of 45° : in the small existing Armadillos it is 

vertical : in the Glyptodon it is divided by it strong median vertical ridg<', aud 

s1,paratcd by a sinuous, thicker, transverse ridge from the uppcl' surface of the 

skull. The posterior hal f of this region of tlw cranium is marked by the ridges 

bounding tlw orig ins of the temporal muscles, which almost meet along the 

middle or sagittal l ine. Part of the larnbdoiclal suture is sl'cn at p; the other 

cranial sutures are obliterated. T he tempornl fos~re are pierced by numerous 

large ,·ascular foramina. The antcriol' parts of the temporal ridg<'S fJ divl'rgc to 

the postcriOl' angles of the supra-orbi ta l ridgl's . The frontal or inte1·-orbital 

part of the upper snl'face of tlw craniun, is broad, and nearly flat, smooth and 

slightly concave at its postcriol' half, sligh t! )' convex, rough and perforated by 

vasculal' foramina at its anterio r half. T he most pron,incnt parts, above the 

* 'The extcnL of this process is ~hown in tl1e reduced side.view of' the skull in Plate I. 
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orbits, are most rugose and indicate a more intimate adhesion to the supcr­

incurnlicnt osseous dermal helmet. The lac rymal foran,en r is pierced ,mme­

diatelv iu front of the anterio,· Lorder of tlw orbit. 
The dilfo rence in the developn,ent of the temporal muscles manifested by the 

Glyptodon and lvlylodon, in the position of the ridges on the foss il cranium, in­

dicates a. con csponcling differ<'nce in the power of masticat ion and in the density 

of the alimentary substances habitually selected hy each species: the greater 

proportion of hard d,!lltine in the teeth of the Glyptodon, and the greater num­
ber of the teeth, which appears to have been thirty-two, e ight on each s ide of b1Jth 

jaws, co·iucide with the charact<'rs of the cranium and support the inferences 

thence clcducililc. 

PLATE IV. 

P ortions of the bony armour of the different Glyptodons or extinct Gigant ic 

Armadillos: natu ral s ize. 

Fig. I. A view of the outer surface of th ree ossicles taken from the anterior 
uordcr of the carapace of the Glyptodon dovipes. 

a, The median c111incnce, the large , ize of which characterizes the oss icles 
formi ng the border of the carapace, and is accompanied by a diminution of 

b, The peripheral portion of the ossicle, which, at the same time, loses the 

111a rks of its subdivision into smaller eminences. 

c, Th(: median eminence of an antc1·ior marginal oss iclc, which, at this part, 

extends outwards and forwards in the form of a transversely, oblong, ob­
tuse-angled prominence; the marginal part of the ossicle being almost 

obliterated. 

d, The sutural margin of the ossicle. 
i ii&·· 2 . A view of the internal surface of the sa111e ossides : d, the suture. 
Fi3·. 3. A side view of a hexagonal oss icle from the middle of the upper 

surface of the carnpace of the Glyptodon clavipes; showing the thick­

n ess of the bony armour at that part, and the roughness of the sutnral 
s urfaces. 

Fig. 4. The external surface of an ossicle from the side of the carapace, 

showing a variety ar ising from an accessory peripheral tubercle, which 

3 D 2 
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fo rms an angula r projl'ction ; the o rdimtry number of periphera l tuhercks 

being seven. 

Fig. fJ . T he exte rnal surface of a marginal oss icle from the lower border of 

tlrn carapace in which the peri pheral tubercles are obli terated, and the 

median r rn inencc is developed into a thick pointed process. 

F ig . 6 . T he external su rface of a small po .-tion of the hony carapace of the 

Glyptodon or11alus, showing two co ,npl.c te oss icles . (Sec No. 554.) 

PLATE V. 

Portions of the bony armour of different Glyptodous or extinct G igantic Ar­

madillos : natural size. 

Fi3·. I. The o uter su rface of a portion of t he carapace of the Glyptodon re­

ticulatus , in the co111poncn t ossiclcs of which the central eminence is an­

g ular in contour and of t'<J\\al size wi t h the marg inal ones, which rarely 

exceed s ix in nn111bcr ; t he whole cxtc.rior of the carap,tcc, except, pro­

bably, at and near its marg ins, being impressed by channels in the fo rni 

of a iict-work . (Sec Nos. 55CT and 557.) 

Fig . 2 . A view of the fractu red marg in of two anchylosed ossides of the 

same carapac<', showing its thickness. 

Fig . $. A portion o f the carapa!'e, includ ing six component oss icles, of the 

Glyptodon tuberculatus. T hey arc scpmre-shapecl, and their o utc1· surface 

is divided into Ill Ore n umci·ous elevations, sepa rated by narrower channels, 

which intersect or unite with each othe r to fort11 a closer network than 

in Glyptodon 1·etic11lat11s : dis the uniting suture of the ossiclcs. 

Pig. 4 . The in ternal surface o f the s,111w po rtion of tbe carapace of I he 

<J<11ptodon tuberculatus. 

Fig . 5 . The sntural marg in of three dcr1 11al oss icles of the Glyptodon tubercu­

ltll11s, showing the th ickness of the carapace. 

PLATE VI. 

The ,nolar teeth of the lower j aw of the ext inct gigantic lllarsupial Pachyderm 

of Austral ia ( Diprotodon austrafis ) : natural size. 

Fig . I . An ideal o utline of the firs t molar tooth, g iving its s ize, as indicated 
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hy the socket in the specimen No. 1460: the n'O\\'n of this tooth may, 

possibly, have prcs1·ntNl a modification of fon11 different from the rest, 

and a further affin ity of the D iprotodo•n to the Kangaroo 111ay pro,·c to 

be manifested by a more coniprcsscd and trenchant charnctn of thl' 

an t<· rior 111olar. 

Fig. 2. Side view,Jig :r, g rinding surface, of the second molar tooth. (Sec 

:-Jos. 1,191 and 1493.) 

Fig. 3. Side vit'w,Jig. ;J', g rinding surface, of the th ird molar tooth. (Sec 

::-Jos. 1-192 and 1494.) 

Fig. 4. S ide vicw,Jig. 4' , g rinding surface, ,of the fourth molar tooth. (S,·t 

No. I ,J95.) 

Fig. 5. Side vie\\', Jig. 5', grincling surface, of the crown of the fifth and 

last molar tooth. The fractur<'d snrfitc·c of the anterior em inence shows 

the th ickn<'ss of the enamel. (Sec Nos . J <196 and 14 97 .) Fig. 5" show,; 

the posterior surface of the second transverse eminence and the wrinkled 

and punctate surface of the emunel. 
Fig·. 6,. Side view,Ji![, 6', g rinding surface, of the last lower mol:u· tOoth of 

the 'I'api1·11s americanus, showing the close similarity of the modifications 

of the crown of this and the extinct Australian Diprotodou. 

Fig. 7. T he g rinding surface of the last lower molar tooth of a large extinct 

Kangaroo (1llacropus T itan). 

In the genus Jliacro;ms the crowns of the mola r teeth support t \YO principal 

rrnns\'erse eminences, as in the Tapir and Diprotodo11, but they are connect!'cl 

together by an ohliquc long itudina l ridge which crosses the valley, and a similar 

ridge connects the anterior transverse cmin<·nccs with the anterio r hasal talon. 

which in the prl'scnt species is unusually clcvdopcd. 

PLATE VII. 

V iews of the anterior end of the right rarnus of the lower jaw of the D ipro­

todon australis (see No. 1460.) : half the natui-al s ize. 

Fig. 1. Outside ,·iew : i, fractured base of tff1 c incis iYc tusk; 11t I, tltc socket 

o f the lirs t molar tooth; ni 2, the second 1nola1· tooth; m 3, the thin! 

molar tooth. 
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Fig. 2. Alveolar border and fractured crowns of the second and th ird molar 

teeth, 1n '.1, 1n 3 : s, the margin of the symphysis; i, the tusk ; 111 I, socket 

of the fi rst molar. 

Fig. 3. Inside view; showing the form and extent of the symphysis, s, s . 

l•tg. 4. Lower border of the same fragment: i, the tusk. 

Fig. 5 . Lower border of the posterior part of the ramus of the jaw of the 

snme species of Diprotodon (sec No. 146 1.) ; showing the inflected 

aniglc at a. 

Fig. 6. Outline of the transverse section of the incisive tusk of the Dipr<>•· 

todon austra!is, showing the partial coating or enamel ate, e. 

PLATE VIII. 

Views of the right ramus of the lower jaw olf the lVototl1erimnine1ww (see No. 

1505.): half the natural size". 

Fig. I. Outside view ; with iclt)al outlines of the crowns of the four molar 
teeth. 

Fig. 2. Alveolar border. 

Fig. 3. I nside view, showing the short symphysis and the rounded and in­
fl ccted angle of the jaw. 

Fig. 4 . The fractured surface of the anchylosed symphysis, showing the com­

pact osseons texture, and the absence of any socket for an incisive tusk. 
Fig. &. Outline of the crown of the last molar, natural size, showing the 

thickness of the enamel and the divisions of the pulp-cavity which di. 

vides and clesccnds into the fan gs. 

PLATE IX. 

Views. of the posterior part of the left ranrns of the lower jaw of the 1Voto­

i/;erimn Jl1itcl1elli (see No. 1506.) ; half the uatural size. 

F'ig. 1. Ont~idc view, with restored outlines of the penultimate and last molar 

teeth. 

• The specimen has been intentionally drawn unrc,•erse,l upon the stone, in ordcl' that the figure 

might print off as the left ramus, and so correspond and facilitate lhe compari::on with Plate IX. 
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Fig. 2. Alveolar bordt'r: c, the orifice of the dental canal. 

Fi3·. 3. Inside view : ci, the inflected angle ; c, the orifice of the dental canal. 

Fig. 4 . Fractun·d surface of the nun us: c, dental canal; d, part of an 

ah·eolus. 

Fig . 5. Lown border of the jaw, showing a, the inflected angle. 

Fig. G. Outline of the crown of the last mola r tooth, natural size. 

PLATE X. 

P'ig. I. Upper view of the astragalus of, probably, a species of 1Vototlwri11111 

(sec No. 1509.) : a, outer or fibular division of the upper articula r sur­

face; b, inner 0 1· tib ia! div ision; c, scaphoid articular convexity conti­

nued from the tihial surface ; d, rnugl1 d<'pression, partially cl i\'iding 

the tib ia! from the scaphoid surface. 

Jig. 2. Und<'r view of t he same astragalns : c, flat calcancal surface; f, part 

of the sm·facc corresponding ,vi th it p1·ominenclcl 011 the os calcis ; g, de­

scending process of the art icular snrfocc corresponding with a ueprcs;;ion 

on tlu; os calcis ; c, scaphoidal conYcxity. 

Fig. 3. Upper view of the astrngalns of the ,vomhat. 

l •'ig. 4 . Lower Yiew of ditto: the same letters indicate the same parts as in 

the figures of the g igantic analogue of th is s ingularly formed hone. 

Fig. 5. !nsidc view of the os calcis ot: provably, the Diprotodon austra/is 

(Sec No. I 48G.) : a, cakaneal proniinc ncc for the attachment of the 

tcndo ad1i llis ; b, an obtuse p 1·occss from thi: inner and under part of 1hc 

hone ; d, the tendinous groove on the in ncr side of the hone ; c, thl, as­

traf;alar art icular surface; ,g, the depressed portion of that snrfa,e co1T<'­

sponding with the prominenct', marked g , in Pig. :2. 

Fig. G. Outside Yicw of the same os calcis ; showing c, the tenclinous perfo­

ra tion on the outer part of the ba~e of tl1e calcancal process a; f, the 

cuboidal concave articubr surface. 

Pig. 7. U pper snrfocc of the sa111c os calcis. 

Fi3·. 8. Under surface of the same os calcis, showing the wide tendinou~ 

groove continued from the perforation. 
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