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ferred that he contemplates as at least a high probability 
that they originate from like causes. Moreover, in the 
paragraph quoted above, he refers to myself as an up
holder of the condensation theory, in terms that seem to 
imply that he regards me as an opponent, the fact being 
that I have never contended that this theory is applicable 
to the case of other than tropical cyclones, or, to be exact, 
of other than those of Indian seas. To this contention I 
must still adhere; but as the discussion of the question 
would unduly extend the limits of this notice, I reserve it 
for another occasion. HENRY F. BLANFORD. 

ON THE ANATOMY AND DEVELOPMENT 
OF APTERYX. 

I Na paper read before the Royal Society on April 17 of 
this year, Prof. T. Jeffery Parker, F.R.S., of Otago 

University, gives an account. of his researches on the 
anatomy and development of the Kiwi (Apteryx) which 
are of especial interest, as so· few detailed observations 
have been recorded on the development of any of the 
flightless birds (Ratitce). Moreover, the comparisons 
which are given of the different species of Apteryx
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account of the sexual differences, and the variations seen 
within the same species; and the tables showing the re
lative proportions of the various regions of the body in 
different stages of development, illustrating the "law of I 
growth," add greatly to our knowledge of this remarkable 
genus. A number of new terms are proposed in the 
description of the skeleton, and a new method of writing 
the vertebral formula of birds is adopted. Notes are 
given with regard to the presence of uncinate processes 
and to the structure of the foot in Dinornis. 

The chief materials on which the investigation is based 
consist of a number of embryos of the three common 
species of Apteryx, which naturally group themselves 
into ten stages (A-K); an eleventh stage (L) is furnished 
by a bird a few weeks old, a twelfth (M) by the skeleton 
of an adolescent specimen, and a thirteenth (N) and four
teenth (0) by odd bones of young birds; the adult may 
be considered as constituting a fifteenth stage. The 
embryos were, for the most part, well preserved, but not 
sufficiently well for the purposes of exact histological 
study. The single embryo belonging to stage A corre
sponds in most respects to a chick of the fourth day. 

The paper is illustrated with over 300 figures, and 
gives so many technical details as to the structure and 
development of the skeleton, and as to the muscles of 
the wing, the brain, and the eye, that it is impossible here 
to give anything approaching a satisfactory abstract of 
the whole, which will appear shortly in the Philosophical 
Transactions. The chief results of more general interest, 
as bearing on the phylogeny of Apteryx and of the 
Ratitx generally, may be briefly summarized as follows. 

equal digits, followed by one (stage F) in which it .is a 
typical wing with second partIally 
atrophied first and thIrd dIgIts. The vanabll.lty of the 
muscles of the wing is noteworthy, and the eVIdences of 
degeneration are very clear; a number of wing-muscles, 
not mentioned by Owen, are described. 

The nostril has acquired its final position at the end of 
the beak in stage E ; up to the middle of incubation the 
whole respiratory region of the olfactory chamber,/rom 
the anterior nares to the commencement of the turbmals, 
is filled with a solid mass of epithelial cells, through 
which a passage is formed at a later period .. The tur
binals are unusually well developed. A pecten IS present 
in the eye during late embryonic life. At no stage is 
there any trace of the caruncle or "egg-breaker" at the 
end of the beak. 

As regards the skull, it may be mentioned that the 
head of the quadrate is provided with two articular 
facets; no intertrabecula could be observed; there is 
no interorbital septum; Jacobson's cartilages are present; 
and the byoidean portion of the tongue-bone ossifies late, 
and is obviously degraded. 

The vertebral column and hind-limb are typically 
avian, both as regards structure and development, and 
these typical characters appear early in the pelvis. There 
is a pygostyle. The sternum and shoulder-girdle, as well 
as the wing, are very variable, indicating degeneration; 
their position in stage E resembles that seen in 
birds. Vestigial acromial, procoracoid, and acrocoracOld 
processes are present, the procoracoid being ,,:,ell marked 
in comparatively late embryonic life. There IS no 
of clavicles. A vestigial keel is occasionally present III 

the sternum; but before considering the peculiarities in 
the development of the sternum as of im
portance, it will be necessary to study that of the flIght
less Carinatx, and especially of Stringops. 

The brain passes through a typical avian stage with 
lateral optic lobes. The mesencephal is unusually small 
from the first; in stages D-F the optic lobes are dorsal; 
in G they become lateral by the transverse extension of 
the optic commissure or median portion of the roof of the 
mesoccele; in H they are already ventral, although 
larger proportionally than in the adult. The diencephal 
becomes tilted backwards in later stages, its dorsal wall 
becoming posterior, and the foramen of Monro postero
dorsal instead of antero·dorsal. The anterior commissure 
and corpus callosum are large. The cerebral hemispheres 
are of unusual proportional length, and partly cover the 
cerebellum. 

The greater number of the characters enumerated 
support the view that Apteryx is derived from a typical 
avian form capable of flight; J but on the other hand, the 
total absence of rectrices tells against this theory. Many 
characters, again, indicate derivation from a more 
generalized type than existing birds; while in other points 
Apteryx exhibits greater specialization than other birds 
The general balance of evidence seems to point to the 
derivation of both Ratitx and Carinatx from an early 
group of typical flying birds or Proto-Carinatce. 

CAPTIVE BALLOONS. 

In stage A, the limbs have already attained their per
manent position, so that, if the backward shifting of the 
appendages so noticeable in the chick occurs in Apteryx, 
it must take place at an unusual,!y early period. In 
stage C, corresponding with a sixth-day chick, there is 
a well-marked operculum growing backwards from the 
hyoidean fold, and covering the third (? and fourth) vis
ceral cleft. A rudiment of this structure is seen in the 
preceding stage. 

From the first appearance of the feather papillx there 
are well-marked pterylx and apteria, most of which can 
be made out with tolerable distinctness in the adult. 

The wing of the adult has a well-marked pre- and post
patagium, and amongst its feathers may be distinguished 
nine or ten cubitals, two or three metacarpals, one mid
digital, and a row of tectrices majores. The barbicels of 
the feathers are slightly curved. The fore-limb passes 
through a stage in which it is a tridactyle paw with sub-

SOME important experiments with captive balloons have 
lately been made in the Mediterranean squadron of 

the French navy. By the courtesy of the editor of La 
Nature, we are enabled to give, on the next page, a 
representation of the most interesting of these experi
ments, which was made on board the ironclad Le Formid
able. All the officers who mounted in the car declare 
that it afforded an excellent point of observation. In 
clear weather they could distinguish, from Lagoubran, 
all the details of the coast from the entrance to Mar-

I The attitude assumed during sleep also supports this vi w. 
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