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Memoir

on the

Dinornis Maximus.

In the letter of the date of February 15th, 1864, in which Dr. Hector, F.G.S., Pro-

vincial Geologist of Otago, New Zealand, communicated to me the particulars of the
discovery of the almost entire skeleton of the Dinornis, of which the skull and scapulo-
coracoid arch are described (pp. 151-172), he remarked that

"
The skeleton was not

that of one of the largest-sized Moas, the tibia, for instance, being only 27 inches in
length, whereas Ihave frequently seen them as much as 36 inches." 1

The tibia of the specimen in the British Museum, which is the type of my Dinornis
robustus, measures 32 inches in length; and it is probable that the difference in the
length of the tibia of this specimen and that of the skeleton at York (27 inches) indi-
cates the range of size as exemplified in individuals of different sexes of this species.
Ihave, however, for some years, been cognizant of a species of Dinornis from the

Middle Island of New Zealand, having a tibia rather exceeding the length stated by
Dr.Hector, and of a thickness proportionally the same as inDinornis robustus. In
1858 the Duke of Argyll favoured me by sending for my inspection a tibia of this size,
together with a femur and metatarsus of like proportions, and purporting to be of the
same limb of a Dinornis, which bones had been transmitted to His Grace from the
Middle Island, New Zealand, by the Rev. Dr.Lillie. With the liberal permission of the
Duke, casts were taken from these bones for the British Museum, which have been
exhibited in the Palæontological Gallery as of the

"
Dinornis giganteus, var. maximus."

In1861Iwas favoured by Henry Joseph, Esq., with an inspection of a femur of a
Dinornis of the dimensions of that ofD. maximus, which had been found beneath drift-
sand at Otago, New Zealand.

In1863 Professor Tennant, F.G.S., was so kind as to bring for my inspection the
shaft of a femur of a Dinornis, from New Zealand, locality not stated, of the general
dimensions of the two above specified, but heavier from some infiltration of mineral
matter, and rather more robust. The least circumference, e. g., of the shaft of the
femur in Dr.Lillie's and Mr.Joseph's specimens was 8 inches 1½ line ; in Professor
Tennant's specimen it was 8 inches 9 lines.

InMarch, 1867,Iwas favoured by Major J. Michael, of the Madras Staff Corps, with
1 Page 154.
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the opportunity of inspecting the femur, tibia, and metatarse figured inPlates LXXIX.
and LXXX.,of the natural size, which had been discovered in August, 1865, on the
Glenmark Estate of

"
Kermode &Co.," about forty-five miles from Christchurch, Canter-

bury Settlement, Middle Island, New Zealand. They were discovered, in the course of
running a drain across a bog or swamp, about 4 feet below the surface, in such juxta-
position as to lead to the inference that they were bones of the same leg (the left); and
their dimensions a little exceed those of the bones on which Ihad previously founded
the variety or species Dinornis maximus. They are such, indeed, as to lead me to
believe that the proposed specific term may be a safe one. Ican hardly conceive
that any bones as much larger than these as they are in comparison with Dinornis
giganteus remain to be discovered inNew Zealand

—
that land of these strange giants

of the feathered class.

To have evidence of a bird as large as the Ostrich of Africa, from so comparatively
small a tract of territory, seemed to me in1839 the most wonderful result of the deter-
mination of the bone figured in plate iii.,Volume III.,of the

'
Zoological Transactions.'

When Isubsequently received a femur surpassing in length that of the struthioid
species (Dinornis struthioides 1) by 2 inches, Icalled the species Dinornis ingens 2; then
receiving a femur of the length of15 inches, with other leg-bones to match, Iproposed
for it the term Din. giganteus 3. Leg-bones equalling those of Dinornis giganteus in
length, but in all cases exceeding them in thickness, and from an island where bones
of the true Dinornis giganteus have never been found, represent the species called
Dinornis robustus4 ; and now, having almost exhausted the vocabulary of terms expres-
sive of hugeness, Iventure on the superlative for the species represented by the bones
which form the subject of the present Memoir.

Femur. (Plate LXXIX.fig. 1.)

This presents all the generic characters of that bone inDinornis 5. The roundness of
the shaft, the thickness of the walls of the medullary cavity, the absence of pneumatic
foramina, the thickness of the shaft, and breadth of the articular extremities, especially
of the distal one, inproportion to the length of the bone, the tuberous

"
lineæ asperæ

"

on the back of the shaft (Pl. LXXIX.fig. 1), the production of the anterior inter-
muscular ridge from the lower end of the longitudinally extended thick and rugged
pretrochanterian ridge, the rough, deep, well-defined fossa at the upper and fore part

of the femoral shaft, the still deeper ecto-gastrocnemial fossa, and the very wide rotular

channel
—

each and allof these Dinornithic characters of the avian femur are strongly
marked in the present species. The surface, on the head of the femur, for the attach-

1 Pl. XXI.fig. 3. (Length 10".)
3 Pl. XXX.fig. 1. (Length 15".)

5 Page 85.

2 Pl. XXI.fig. 1. (Length 12".)
4 Page 224. (Length 14" 6'".)
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ment of the ligamentum teres is as ifa slice of the convexity had been cut off obliquely
from its most prominent part backward and a littleupward, so that no part of this sur-

face appears in a direct front view ; and it is slightly, if at all, depressed : part of this
large flat surface had been broken away in the specimen figured (Pl. LXXIX.fig.1).

In the few femora of the general size attributable to Din. maximus there are varia-
tions in the relations of the circumference of the shaft to the length of the bone, and in
one instance (the femur from Mr.Joseph) in the proportion of the breadth of the distal

end. In the instance (Mr. Joseph's) where this end of the bone is narrower, the back
part of the inner condyle is much narrower, and is more convex and more backwardly
produced. The form of the popliteal space also differs. InPlate LXXIX.,and the
majority of femora ofDinornis, it is a deep oblong oval pit, definitely excavated, the
larger end toward the inner posterior tuberosity of the

"
linea aspera," and deepening to

the back ridge of the inner condyle, which extends toward the outer one. In the
femur from Mr.Joseph the depth of the popliteal pit is due to the backward projection
of the condyles and their uniting posterior ridge, dividing the popliteal from the in-
ferior intercondylar fossa, which is unusually deep. The modification of the distal end
of the less robust femur (from Mr.Joseph) is, indeed, such as to suggest a specific dif-
ference. The trochanter, also, rises more abruptly, is higher, and the outer ridge of the
antero-superior pit is unusually prominent.

Tibia. (Plate LXXX.)
Of the tibia (Pl. LXXX.) there need only to be given the dimensions, taken in

accordance with those which have been previously recorded of the Dinornis giganteus
and other species 1. All the characters of the bone which distinguish it generically as
ofDinornis are closely repeated in the present specimen.

Metatarsus. (Plate LXXIX.figs. 3 & 4.)
The same remark applies to the metatarse (Pl. LXXIX.fig. 3);but between that

bone in Major Michael's series and the one inDr. Lillie's there are differences of pro-
portion (probably within the limits of individual variety), which may be mainly appre-
ciated by comparison of the outline of the latter (fig. 4) added to the Plate (LXXIX.)
which contains the finished lithograph ofMajor Michael's specimen (fig. 3).

Dr.Lillie's specimen is longer and more slender, but with a greater transverse expan-
sion of the distal end. The back part of the middle articular trochlea at the distal end
projects more abruptly inDr.Lillie's specimen; but the generic characters of the meta-
tarsus of Dinornis are closely maintained inboth specimens.

Subjoined are dimensions of the three chief bones of the hind limb of the present
enormous species (D. maximus), together with those of the same bones in Dinornis
giganteus.

1 Page 83.

http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-079_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-079_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-080_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-080_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-079_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-079_3000.jpg
http://www.lib.utexas.edu/books/nzbirds/plates/txu-oclc-7314815-2-17-p-079_3000.jpg


253

Dimensions ofFemur.

Dimensions of Tibia.

Dimensions ofMetatarse.

Description of the Plates

Plate LXXIX.

Fig. 1. Femur, back view, Dinornis maximus: nat. size.
Fig. 2. Femur, back view, Turkey (Meleagris gallopavo) : nat. size.

Fig. 3. Metatarsus, front view, Dinornis maximus (Major Michael's specimen): nat. size.
Fig. 4. Metatarsus, front view, Dinornis maximus (outline of Dr.Lillie's specimen) :

nat. size.

Fig. 5. Metatarsus, front view, Turkey (Meleagris gallopavo) : nat. size.

Plate LXXX.

Fig. 1. Tibia, front view, Dinornis maximus: nat. size.
Fig. 2. Tibia, front view, Turkey (Meleagris gallopavo): nat. size.

5 6 5 3Breadth, transverse, of proximal end
5 16 9 7 3Breadth, transverse, of distal end
1 113 0 2 7Breadth of middle of shaft
5 68 4 6 4Circumference of middle of shaft

18 620 0 21 6Length
in. lines.

Major Michael's. Dr.Lillie's.
in. lines. in. lines.

Dtn. gigantensJJinornis rnaximus.

13 0Tibular ridge extends down 20 0
6 6Circumference of middle 8 6
4 0Breadth of distal end 5 0
7 6Breadth of proximal end 8 6

35 0Length 39 0
in. lines.in. lines.

Din.giganteus.Dinornis maximus.

7 98 0Circumference of middle 9 6 8 9

6 36 9Breadth of distal end, transverse diam. 7 6 7 0
5 64 7Breadth of antero-posterior diameter ..60 56
6 06 2the neck, or transverse diameter.... 6 6 6 3

Breadth of proximal end, in the axis of
16 018 0Length 18 3 17 0
in. lines. ~

Mr.Joseph's,
in. lines.

Major Michael's. Dr.Lillie's.
in. lines. in. lines.

Din.giganteus.Dinornis maximus.Dinornis maximus. Din.giganteus.
Major Michael's. Dr.Lillie's.

in. lines. in. lines.
Mr.Joseph's,
in. lines. in. lines. ~

Length 18 3 17 0 18 0 16 0
Breadth of proximal end, in the axis of

the neck, or transverse diameter.... 6 6 6 3 6 2 6 0
Breadth of antero-posterior diameter ..60 56 4 7 5 6
Breadth of distal end, transverse diam. 7 6 7 0 6 9 6 3
Circumference of middle 9 6 8 9 8 0 7 9

Dinornis maximus. Din.giganteus.
in. lines. in. lines.

Length 39 0 35 0
Breadth of proximal end 8 6 7 6
Breadth of distal end 5 0 4 0
Circumference of middle 8 6 6 6
Tibular ridge extends down 20 0 13 0

JJinornis rnaximus. Dtn. gigantens
Major Michael's. Dr.Lillie's.

in. lines. in. lines. in. lines.
Length 20 0 21 6 18 6
Circumference of middle of shaft 8 4 6 4 5 6
Breadth of middle of shaft 3 0 2 7 1 11
Breadth, transverse, of distal end 6 9 7 3 5 1
Breadth, transverse, of proximal end 5 6 5 3
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