
with his masterly cliscussions of these facts, 
wliich are found on evcry page, aucl the value 
of which, to cmhryologists, cannot be cstitnated. 
Moreorer, to his authorship is largely clue the 
rapic11~- spreading interest in eml~ryology in 
England aild America, -a branc n of sciencc, 
it  will bc remembered, which hacl preriously 
bccn most11 in German hands. 

One frequently heard from hiill his own rcry 
modest opinion of his morln ; this was not at 
all inconsistcnt with striking inc1el)endence 
and originality of thooglit, ancl :tdhcrence to his 
convictions. f l is  moclesty added more to the 
recognition of his genius than ally assertions of 
Iris own conlcl have done. Marly were press- 
ing for~varcl to assert his claims, ant1 honors 
were fast showered ~ipon him in England and 
abroad. I-le mas admired ancl heloved by all 
who kncnr him. In  scientific discussion hc 
hail the rare quality, which 12icharcl Cobdcn 
is said to hare possessecl, of remaining on 
the leasa ante st pcrsonal tcrms with his opl,o- 
ncnts. 

IIis energy in a11 mattcrs was great, and l ~ i s  
pomer of writing was unusually rapicl ; but, acl- 
vised by kind friends, he rarely orertased his 
strcngth, which was limited. fIe spcnt lnost 
of his cvenings mith his fricncls, thro~ving off 
from his mincl the labors of thc clay, and talln- 
iilg viracionsly upon the topics of the timcs. 
TTTllen the first volume of Comparative embry- 
ology nras being mrittcn, he generally morkecl 
but fire hours daily, giving much time to 
pliysical exercise, bicycling, or tcnnis, into 
which he entered mith all the enthusinsin of 
liis nature. 1Ie was courageoui, but not recli- 
less : and nothing in his prel-ioos lif(. woulcl 
lead us to suppose that the inotuitain climh 
which proved fatal was undertaken in a fool-
hardy spirit. 

Ualfonr in a few years aeeo~nplished the n ork 
of a lifetime. His influence was aiicl is tmo- 
fold, -first, upon those with whom lle came 
in personal contact, especially his scientific as- 
sociates and stnclents (a11 influeilce n hich cart- 
not fail to endure, well exl~ressecl by I'rofcssor 
1Citchen Parker : " I feel that his presence is 
still mith me ; I cannot lose the sense of his 

presencc ") ; and, seconclly, the inflnencc of 
his scientific morli, which for genius, breaclth, 
and truth, can never l)e snrpassed. Slay the 
splenclicl memorial which has bcc~u raised for 
liirn perpetuate liis nol)lc example as a teachcr 
and inan of scicncc ! I l ~ s c uI?. Osironv. 

THE INTELLIGENCE OF BIRD,S. 

I-I.wrx(: met w it11 many inslances n herein 
birds hare  shown coilsiilerahle inqe~iuity in 
overcoming the ill results of accidents to their 
ncsts, such as often arise during riolrnt storms, 
it occurrccl to me, tlt the outset of the 7r)ird- 
nesting season of the present year, to ellclearor 
to test tllcir intellcctnal powers generally, by 
n series of simple experiments, hoping there- 
hy to hc able to determine to what extent 
birds exercise thcir reasoning faculties. 

My experiments, mld the li~fcrences I dre~v,  
arc ns follows :-

Koting the material being g:lthered for thc 
nest, partially constructecl, of a chipping-spar- 
row (Spizella socialis), I placecl a slnall quail- 
tity of the same in a conspicoous position near 
the nest. I t  was seen by the sparrows, and 
examined, but nonc war removecl. I placctl 
a lsortion of it upoii the margin of thc unfin- 
ished nest:  it  was promptly reinovctl by the 
male bird, ~ v h o  used only snch materials as 
were brought to him hy his mate. The follow- 
ing clay the taik of lining the ncst with hair was 
commenced. I placcd a quantity of this inate- 
rial on a branch near by, but it \vas passed 
ullnoticccl. I ncs t  placeel a few hairs 011 tlir~ 
margin of the nest :  they were promptly re-
mo\-ccl. On replacing maily of these in the 
ncst, tlic entire lining T I ~ Stliro\vn out. I re-
placed it,  a11d the nest was abanclonccl. 

A ~veek later, finding another nest with 
three eggs, I added a f < v  white cat-hairs to 
the lining : tliese were removed. Others of 
clarln colors were aclded : they, also, mere re-
movecl. I replaced both clarli and n-liite hairs : 
the eggs were broken, and tlie nest abanclonecl. 

Four eggs foilncl in a third liest were re-
moved without touching the nest, a wooclei~ 
spoon whittled for the purpose being used. I n  
three clays tlie female cominencccl laying again : 
four clays later three eggs hacl been laid. lte-
p lnc~d  the four I hail rcmo~ct l: they nere  
promptly tllro-ivn from the nest. I then re-
morecl the nest, a11(1, substit~iting another, 
caref~~l lyreplaced the eggs mithoot hanclling 
them. After what appeared to be a serious 
consultatioii, the ilew nest was accepted. 
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These birds suffered no further annoyance, and 
reared their brood without mishap. 

Why should not these have utilized the ma- 
terial for their nest which I offered, rather 
than gather similar stuff froin distant points ? 
They could not have been frightened by any 
odor attached to the rnaterial through han-
dling, as I wm careful not to touch a particle 
of it, using a pair of wooden tweezers in every 
case. Neither did they see me carrying any 
thing to or from their nests. As these, in 
all cases, were nearly or quite completed, the 
birds had necessarily become thoroughly fa- 
miliar with the surroundings, and doubtless 
recognized the fact that these offered twigs 
and the hair had suddenly appeared in, to 
them, some unexplained manner, and the 
mystery surrounding it made them suspicious. 
Suspicion, I suggest, is a complicated mental 
effort. Again : the sparrows were sorely per- 
plexed when a nest not of their building, but 
of the same character, was substituted for 
their own. Here, these birds exhibited fear ; 
but finally the maternal instinct overcame the 
timidity of the female, and she resolved to 
brave the danger or solve the mystery, and 
cared for her eggs as usual. The male bird 
kept aloof for several days, I think; but of 
this I am not positive. These sparrows were 
moved by conflicting emotions, -evidence, I 
think, of an advanced degree of intelligence. 

Another series of experiments were as fol- 
lows : finding a nest of the summer warbler 
(Dendroeca aestiva) in a low alder, the foliage 
of which was about one-third grown, I girdled 
the supporting growths a few inches below the 
nest. The leaf-buds withered, and the nest, 
which under ordinary circumstances would have 
been quite concealed from view by the full- 
grown leaves, was now exposed. The nest 
was abandoned. 

The next girdling experiment was made on 
the nest of a white-eyed vireo (Vireo nove-
boracencis) found attached to a low limb of a 
small beech. The leaves quickly shrivelled, 
and the nest, although just finished, was aban- 
doned. 

A second experiment of the same sort was 
tried, with identical result. 

A nest of the summer warbler was found in 
a low shrub, containing young birds, and the 
supporting branches girdled. The leaves with- 
ered and fell, exposing the nest to full view. 
The parent birds remained, and successfully 
reared their brood. 

In  these cases we have evidence of mental 
operations of a more complicated character 
than any exhibited by the sparrows. I t  is evi- 

dent, that in every case, these birds, in selecting 
the position for their nests, knew that the growth 
of the foliage would afford a desirable, if not 
necessary, protection to them. Finding that 
the growth of the foliage had been checked, 
that the little shelter at  first afforded was daily 
growing less, they forevaw that the nests, under 
these circumstances, would be too much ex-
posed to be safe from molestation, and they 
were abandoned, even after a full complement 
of eggs had been laid. Can we explain this by 
any other means than by using that very sug- 
gestive term ' foresight ' ? But mark : when 
the same circumstance occurred after the 
young had appeared, the claims of the brood 
upon the parents were too strong to be over-
come, and the danger of occupying an exposed 
nest was readily braved. 

Experiments of another character were as 
follows: I placed a series of short pieces of 
woollen yarn, fastened together at  one end, 
near the tree containing a partially constructed 
nest of a Baltimore oriole (Icterus Baltimore). 
These yarns were red, yellow, purple, green, 
and gray. An equal number of strands of 
each color were thus offered to the orioles as 
building-materials. I purposely placed the red 
and yellow strands on the outside of the tas- 
sel-shaped mass, so that these would be first 
taken, if the color was not objectionable. To 
my complete surprise, the gray strands only 
were taken, until the nest was nearly finished, 
when a few of the purple and blue yarns were 
used. Not a red, yellow, or green strand was 
disturbed. Here we have an instance of the 
exercise of choice, on the part of a bird, which 
is full of interest. The woollen threads being 
otherwise identical, it was the color only that 
influenced the choice of the birds : they real- 
ized that the red or yellow yarns would render 
the nest conspicuous, although well protected 
by the foliage of the branch to which it was 
attached. Why the green threads were not 
taken I cannot imagine. As a result of this 
experiment, I anticipated that the orioles 
would reserve the brightly colored yarns for 
the lining of the nest, and the gray and green 
for the exterior. This was a result obtained 
two years ago, when I tried a similar experi- 
ment ; but the use of red yarn as a lining may 
have been merely accidental. 

Out of mere curiosity, for I could not an-
ticipate what might be the result, I made a few 
transfers of the eggs of one species into the 
nest of another bird. The results were not, 
however, particularly suggestive. I placed 
the eggs of a cat-bird (Mimus carolinensis) in 
the nest of a song-thrash (Turdus mustelinus), 
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and vice versu. The eggs of the former are 
dark green ; of the latter, light blue. No act 
indicative of recognition of the change was 
observed. I placed eggs of the song-sparrow 
(AIelospiza rnelodia) in the nest of a pee-wee 
(Sayornis fuscus), and vice versa. Tile fly-
catchers rejected the eggs of the sparrow ; but 
the latter accepted the situation, although dis- 
turbed by i t ,  Many other changes were made, 
with similar results ; and I concluded, that, {in- 
less the eggs were greatly different in size and 
color, about one-half would be acceptecl ; but, 
when a single egg was placed in the nest of 
another bird, it  was destroyed in nearly every 
case. This I found to be true, even when I 
tested such birds as are subjected to the annoy- 
ance of the cowpen bird's egg being deposited 
in their nests. I was surprised a t  this result, 
and am led to believe that large numbers of 
the eggs of this bird are destroyed. I t  is well 
lsnown that our summer warbler frequently ont- 
wits the cowpen bird by building a new nest 
directly above the old, -a two-story nest, in 
fact,--and leaves the egg that has been left to 
her care to rot in the basement, wl~ile she 
rears her young on the floor above. I t  will be 
seen that from these experiments no very posi- 
tive results were obtained. I did note, how- 
ever, that, where the change was acceptecl, it  
was not because it passed unnoticed, but was 
sitbrnitted to, notwithstanding the evidences of 
much misgiving on tlle part of the bircls. I n  
one case, the nest was practically deserted for 
twenty-four hours, and the eggs were chilled 
in consequence. The bircls sat upon them for 
five da j s ,  when, as they did not hatch, the 
nest was abandoned. I n  previous years I 
have made these changes occasionally with 
soccess, but was not able to determine that 
the young were recognized as not the offspring 
of the parent birds. I n  such cases the young 
were tended with the usual care up to the time 
for leaving the nest. This may possibly be 
indicative of stupidity. I t  appeared so to me 
a t  the time ; but I am now clisposed to see in it 
an indication that the maternal instincts here, 
as in other cases I have mentioned, overcame 
all other feelings, and that the fact was acceptecl 
by the birds wit11 as good grace as  they could 
command. 

The co-operation of birds, when construct- 
ing their nests, is a sul?ject that demands a 
good deal of close attention, and is one surely 
worthy of more systematic observation than 
has as yet been given it. The many ways 
in which birds assist each other in nest-build- 
ing offer, perhaps, the clearest evidence that 
they have a very intelligent notion of what 

they are doing, or propose to do. I feel war- 
ranted a t  the outset in maliing the somewhat 
startling assertion, that the choice of location 
for a nest is  made only after protracted joint 
examination of suitable sites, and is the choice 
of both birds. I doubt if it  ever happens 
that one of a pair of birds ' gives in ' to its 
mate. Certainly such a thing as madame 
giving up to her lord is unknown in the bird- 
world. My impression is, that the female 
birds of every species are exacting, obstinate, 
and tyrannical. I have seen marked instances 
of this among house-wrens, pee-wees, and 
even known a cooing turtle-dove to exhibit 
unmistaliable evidences of a quick temper. 
These may seem to be trivial matters, and not 
wiihin the range of' the scientific study of 
animal intelligence ; but i t  is an error to look 
upon such proofs of individuality in this light : 
they are among the most convincing evidences 
of a high degree of intelligence. I f  a hun-
dred or more nests of the same species of 
birds are caref~tlly compared, it will be found 
that there is a considerable range of variation 
in their construction, and a varying degree of 
merit in the sliill shown by the builders. I s  
not this evidence of difyerent degrees of mental 
strength occurring among bircls of the same 
species ? 

But to return to the subject of co-operation 
in nest-building. I have found, that where 
very long, fibrous materials are used, as in the 
case of the globular nests of the marsh-wrens, 
the birds worlr together in weaving the long 
grasses that form the exterior. I have seen 
one of these birds adjusting one end of a 
long blade of rush-grass, while its mate held 
the other end, until the former had completed 
its task to its satisfaction. I t  was e ~ i d e n t  that 
the weight of tlle ribbon-like growth that the 
bird was using, qnite a metre in length, was 
too heavy to be moved to and fro, and a t  the 
same time prevented from slipping from the 
unfinished nest. Only by assistance could 
such materials be utilized, and only by intel- 
ligent joint labor could these little birds build 
such large and complete globular nests. Many 
birds, too, have been known to jointly carry 
away a long string or piece of muslin too 
heavy or cumbersome for either one to move. 
Again : materials are often brought by one of 
a pair of birds to a nest which the other con- 
siders unsuitable, and fierce quarrels often 
arise from this circumstance. In  such cases 
we have instances of a difference of opinion 
among birds, which is a marked indication 
of mental activity. 
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