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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 



358 

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 



361 

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 
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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 
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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. 
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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. 



387 

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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