










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































478 ISLAND LIFE P AHT II 

How far back in geological tim e these creatur es ·or their 
ancestral typ es lived in New: Zealand we have as yet no 
evi\ience to show. Some ha':e beei:i found und er 
a considerable depth of fluviat1le deposits w1uch may be of 
Quaternary or even of Pliocene age ; but this evidently 
affords us no appro ximation to the time required for the 
origin and development of such highly peculiar insul ar 
forms. 

P cist Chcinges of N ew Zecdancl clecliiced fr mn its Wingl ess 
Birds.-It has been-well observed by Captain Hutton, in 
his int eresting paper already refe1Ted to, that the occun ence 
of such a numb er of of Struthious birds living to­
gether in so small a country as New Zealand is altogeth er 
unparalleled elsewhere on the globe. This is even more 
remarkabl e when we consider that th e species are not 
equally divided between the two islands, for· remains of no · 
less than ten out of th e eleven knovvn species of Din ornis 
have been found in a single swamp in th e South I sland, 
where also thr ee of the species of. Apteryx occur. The 
N ew Zealand Struthi ones, in . fact, very nearly equal in 
numb er thos e of all th e rest of the world, and nowhere else 
do more than thr ee species occur in any one contin ent . 01" 

island, whil e no more than two ever occur in th e same dis­
tri ct. Thus , there appear to be two closely allied species 
of ostri ches inh abitin g Africa and South-w estern Asia re­
spectively. has t.hree species of Rhea, each· 
in a separate ch stnct. Australia has an eastern and a 
western var iety of emu, and a cassowary in the north ; while 
eight cassowaries are known from the islands north 
of Australia-on e from Ceram, two from the Arn I slands. 
one from J obie, one from New Brit ain, and thr ee from. 
Guinea-but of these last one is confined to the north ern 
and another to the south ern part of the island. 

This law, of th e distribut ion _of allied species in separate 
areas- which is found to apply more or less accurately to 
all classes of animals-i s so entir ely opposed to the crowding 
together of no less that fifteen species of wingless bird s in 
the small area of N ew Zealand, that the idea is at once 
suggested of great geographi cal changes. Captain Hutton 
points that if the islands from Ceram to New Bri tain 
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plum es. In the cassowary these wing-feathers are reduced 
to long spin es . likp porcupine-quill s, while even in the 
Apteryx, the minut e e:ict;ern.al wing bears a series of nearly 
twenty stiff quill-lik e feathers.1 These facts render it 
almost certnin th a·t the stru thious birds do. not owe their 
imp erfect wings to a direct evoln t ion froi:n a rept ilian type, 
but to a retrograde development from some low form of 
winged bird s, analogous to that which has produced the 
dodo and the· solitaire from the more highly-developed 
pigeon-type. Professor Marsh has proved, that so far back 
as the Cretaceous period, th e two great fornis of bird s­
those with a keeled sternum and fairly-developed wino·s, 
and th ose 1vith a convex keel-less sternum and 
wrngs- already existed side by side ; while in th e still 
ear lieT Archreopteryx of the Jri rassic period we have a bird 
with well-developed wings, and therefore probably with a 
keeled sternum . We are evidently, therefore, very far 
from a knowledge of the earliest stages of bird life, and our 
acquaintance with the various forms that have existed is 
scanty in the extreme ; but w,e may be sure that birds 
acquir ed wings, and feathers, and some power of flight, 
before they developed a keeled sternum , since we see that 
bats with no c:uch keel fly very well. Since, therefore, the 
struthi ous bird s all have perfect feathers, and all have 
rudim entary wings, which are anatomically those of tru e 
birds, not th e rudim entary fore-legs of reptil es, and since 
we kn ow that in many high er groups of biTds- as the 
pi aeons and the rails-th e wings have become more or less 

and the keel of th e sternum greatly reduced in 
Rize by disuse, •it seems probable that th e very remote 
t•ncestors of the rhea, t he cassowary, and the apteryx, were 
t rue flyirw bird s, alth ough not perhaps provided with a 
keeled or possessing very grea t powers of flight. 
But in additi on to the possible ancestra l po\ver of flight, 
we have the undoubted fact t hat the rhea and the emu 
both swim freely, t he former having been seen swimming 
from island to island off the coast of Patagon ia. Thi s, 
taken in connection with the wonderful aquatic ostrich of 
the Cretaceous period discovered by Professor Marsh, opens 

i See fig. in Trans . of 1\7. Z. Jnstiti•te, Vol. III ., ·plate 12b. fig. 2. 
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peculiar A. ustrali an flora, and also the ancestral forms of 
its strange marsnpial fauna, both of whic11 it had probably 
received at some earlier epoch by a t emporary union with 
th e Asiatic continent over what is now the J ava sea. 

MAP SHOWING TH E PROBABLE CONDITION OF AU STRALIA nunmo TlIE CRETACEOUS 
AND EAR LY 'l'E RTIARY PERIODS . 

The whit e portions represent land ; the shaded parts sea. 
The exist ing 1and of Austra lia. is shown m out1ine. 

Eastern Australia, on the other hand, possessed only the 
rudim ents of its existi ng mixed flora, derived from three 
distinct sources. Some importan t fragments of the typical 
Austra lian vegetation had reached it across the marine 
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