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the ant would continue the pursuit. Between the water's After rains, the ants may be seen bringing these objects 
edge and the dry sand of the upper beach was a strip of up out of the peripheral holes of a hill and placing them 
wet sand soille fifty feet wide and gently sloping. O ~ e r  on the dome to dry. It would be interesting to note 
this area the ant followed me mith strange persistence, 
1~0thwith and against the strong southwest wind then 
blowing. Not o i ly  would she follow me up on succes-
sively drier and firnlel- sand to the edge of dry sand, but 
backVagain to the water's edge, so that once she was over- 

the swash a small surf. The ant follomreil 
readily at  a distance of three feet without regard to the 
direction of the wind, but, at  a distance of six or more 
feet, entirely lost the trail. This circumstance, with the 
additional one that when I walked in a circle she would 
leave my footsteps and take a direct path ton~ards me, 
shows that she was guided by sight rather than by the 
sense of smell. 

\\-hen allowed to come up to l-ne, the ant crawlecl. under 
the shadow of my shoe and rested on the sand, and once 
crawled over the uppers, but returned to the space for-
ward of the heel. \$'hen led to the dry sand she would 
cease to follow, and woulcl begin to care for her chitin. 
I n  the course of the few minutes 1 gave to watching her, 
the ant folloived me upwards of two hundrecl feat on the 
wet sand of the beach. 

The difference in the behavior of this ant on the wet 
and dry sand seems to afford a clue to its mental proc- 
esses. I t  seexs to nie probable that the ant had a sense 
of peril in its position on the wet sand, which was liilblo 
to be overrun by the sea, and that she turned to~vard me 
a,s she would have to a tree, or other high object, as a 
means of escape. 

A more striking instance of intelligence in  the same 
species of ants fell under my observation upon the island 
of PITartmha'sVineyard. These ants here, as elsewhere, 
build hills from one to three or more feet in height, The 
singular activity of the creatures, when disturbed, often 
led me to offer slight provocations to the occupants of 
one of these hills. On the occasion which 1am about to 
describe, a number of worlrers mere running back and 
forth oyer the summit of a hill, when I spat 013 it. At 
once the ants nearest the objectionable meteorite rushed 
towards it, and with their antenna made an examination. 
These workers then ran a little distance away, picked up 
each a large grain of sand coated mith a yellowis11 clayey 
film, and carrying it to the edge of the liquid, threw the 
pellet hastily in. This process, engaged in by at  least a 
dozen ants, soon resulted in filling up the little pool. As 
these clayey pellets were thro~vn into the liquid they 
changed color through the absorption of the water by 
the clay. The absorption of the spittle by the pellets 
mas evidently not yet coml~lete, when all but one of the 
ants went abollt their customary Wdks. %his solitary 
sentinel placed a pellet on the little heap and n~atched i t  
soak up water, the pellet changing, as it did so, its yellow- 
i ih  color for a slaty hue. Another pellet ~ 7 - a ~  brought up  
and piled on as the others had been, b-ut the Process of 
absorption was now complete, and this last grain did not 
change color. The ant stood off at  a distance of about 
half an inch from the grain he had depositeci, intently 
watching the effect of his labors. When after a few see-
onds i t  mas to be observed that the last grain was not 
affected by moisture, this ant turnecl abruptly away and 
joined his fellows, and no inore attention was given to 
the object which had caused then1 so much concern. 

The obvious effect of this applioation of clayey pellets 
was to prevent the moisture from penetrating through 
the roof of the ant hi11 into the cavities beneath. This 
was a clear case of stopping a leak, and that these ants 
know the value of sandy clay AS an absorbent seems fur-
ther illustrated by the jrecl;ency with which these clay-
coated grains of sand are distributed about their hills. 

whether or not dry pellets are taken below to serve as 
sponges in drying their underground rooms. 

L~~~~~ aBXTLBUENme assure YITou: - ~ ~ t  that I anl 
not unl~lindful of the favor shown in electing me to open 
this ~ ~ t congress~ ~ ~ t i ~ ~ ~ l~ of ~ ; ~ s l ~ ~ i ~ t ~ ,  

~hi~t. years llave nearly since I had the pleas- 
ure-aia tilen resident of this bustling cityof chicago-
of listening to a series of lectures on zoi-jlogy by ~~~i~ 
iqgaasiz, as I recall tile popuiarinterest and enthu- 
siasm the great master inspired, and the singular 
activity and devotion of Icennicott, Stimpson an& others of 
chicagojs earlier zogogists, Iam lecltohope for 
of that early spirit and enthusiasm as a result of your 
meetinghere. 

zotjlogy, but a few years back, dealt tile 
habits, structure and classification of animals, and 
lveighted With tTVoprevalent fallacieswhich theology had 
so impressed on the llunlan ~h~~~were: 
the Biblical idea of the creation of organisms as they now 

and their consequentfixity and tllc holvoistic notion 
that man was, in pllysical as well as psychical endom,ment, 
apartfrom, a,ld llot partof, +,he restof the animal ,yorld. 
ne:eass?d frola the oppressive incubus of these long-cher- 
ished feticlles, zoology has, Lpdring the past quarter of a 
century, bounded into the front rank of the sciences, 
with so many of which she is so int,i~i~ately bound. 


~ ~and ~ ~ i ~ ~ ~ -
by the searclz-light of ~ ~ ~ l ~ t i ~ ~ ,  
mhiclr reveals andl intelligent so llluch that \\-as hid- 
den or unmeaning before, zoijlogy lead bey sister 

in si;itdy of tile genesis of life upon our planet, 
in past or present time. ~ ~ i t hthe induction of 

the ,,ity of all psychic phenomena and the conviction 
illat tilese are inseparable from aniillal organization, i t  is 
ller lllission to give rational axlslanatioa of the subtlest of 
such pheaomeua and to check the vagaries which exist as 
to their abnornlal for even anlong lower 
anilnals there are senses and sense-organs not yet under- 
stood by us, ,i.llile some have developed a tele- 
pathy rnhicll, in its power and easg of demonstration, 
may well astonish tllose wllo hayc llitherto coafiaecltheir 
investigations to man. 

Deeper study of electricity, as exenlplified in the 
world, may help the electrician to a better understanding 
of the nature of that force, the application of 

to the affairs of civilized mall has made gi-
gantic strides of late: while animal phosphorescence may yet 
illullliae, when better unclerstood, the path of the llhy- 
sicist in his inrestigatious of the of light. 
alinlal lnecllanics, as exllibited in flight, may hold the 
solution of practical wllicll prolnises to cap the 
marvelous and momentous discoveries of the century; 
while to the illventortlley are pregnant with yet 
and unthoUght-of suggestions. 

~ hbrancht of zoi-jlogy concerns the interrela- ~ wllicll 
tious and interactions of animals is not only fascinating 
to the philosophic student, but llas a most ilnportant 
economic bearing, especially to those engaged in agricul- 
tural and horticultural pursuits. 

But the subject which just now seems to be receiving 
most frolll zoBlogists, is heredity, and the cog-
natequestion \vhich has divided us illto two opposing 
camps, as to or not characters and functions ac- 
quired during the lifetime of the individual are trans- 

*Remarks  made at  t he  opening of t he  International Zoological Congress, 

Chicago, August  19,1893, b y  Dr. C .  V. Riley o f  Washington, D. C., as Honor-
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mitted to the offspring. The solid fabric which Darwin 
did so much to erect, and which is essentia,lly based on 
the affirmative proposition, has been most persistently 
stormed, especially by a certain class of embryologists, 
and the question is too complicated ancl far-rea,ching to 
be lightly considered. It niay be well to bear in mind, 
however, that the solution of the problem involves the 
psychical as well as the physical facts, and that the 
fornier cannot be revealed by scalpel or microscope. 
The naturalist who studies the development, and the ac- 
tions of living organisms, in their relations to each other 
and to their environment, and who seeks to confirm 
his views by experimentation is, in, inp judgment, 
better qualified to draw reliable conclusions than 
either the histologist or the embryologist. Mcdern lab- 
oratory methods of zoological work, encouraged by 
the importai~ce of bacteriology, have been so generally 
influenced by the microscope that they have pushed 
beyond the short-line of safe induction, and we already 
hear the murmurings of the reactionary wave which will 
carry us back toward the more conlprehensive methods of 
the older school of naturalists whose names adorn tne an- 
nals of our science. The microscope, howeyer important 
in revealing the processes of growth, mill yield us the 
secret of heredity no sooner than it will yield ns the se-
cret of life itself. 

The latent potentiality contained in the germ, and the 
psychological direc;ti~~g force which moclifies its later 
development, mnst always escape such niethods. What 
we now most need to establish any sound theory of here- 
clity is experimentation, intelligently planned and carried 
on through a series of years, not alone during embi-yonic, 
bu t  d~zring the whole de~velopment of the individual, and 
to include all the elements in the problem. Such experi- 
mentation on a suEciently broad sc,a81e can harclly be 
undertaken by individuals, an6 the institutions which 
liberally endow and equip a chair of experimental zoiilogy 
to tliis end will deserre well of ma,nlcind. The zoSlogist, 
while skeptical of the ordinary theological and metaphy- 
sical interpretations of mind phenomena, is not disposed 
to dogmatize. His attitude is one of agnosticism on a1! 
questions as to the origin, nature and end of life, whether 
in its simpler or nrore complex nia,nifestations; and he 
simply insists with Wordsworth that, "to the solid ground 
of Nature tru-sts the mind which builds for aye !" 

The subdivisions of o l ~ r  science in which just now in- 
vestigation is nrost active are those which shed light on 
the general subject of ailinral evolution, and our program 
sho~vs that palrcontology, embryology, kinet~ogenesis, bio-
plastology, heredity and kindred subjects will not lack for 
eminent exponents. It \voild be unwise to delay proceed- 
ing with such an interesting progranl by further reniarks 
of my own, and I will at  once call for the reading and dis- 
cussion of the fornral papers. 

LETTEIIS TO THE EDITOR. 

Correspondents are requested to be as brief as possible. The 
~ Z t e r ' sname is in a11 cases required as a proof of good faith. 

On recluest in advance, one hundred copies of the nulnber con-
taining his conlmunication will be furnished free to any corres-
pondent. 

Toe editor mill be glad to publish any queries consonant with 
the character of the journal. 

R E D  BIRDSAND A GROSBEAK. 

A FEIERD of mine bought a pair of young red-birds, 
from a lad who had taken them from the nest. At the 
same time he gave her a rose-breasted grosbeak, which he 
said he hail found sitting on a bush, and "looking sick 
like." The grosbeak had no mounds, and no broken 
bones, and my friend placed it on a perch in the cage 
with the red-birds. It remained there twenty-four hours, 

refusing food and drink, drawing itself into a heap, and 
looking very miserable. ?,leantime the red-birds were 
vociferously hungry, but  unable to take fsod for thern-
selves, and lily friend \;.as obliged to feed them by taking 
thein in her hand, and putting the food into their ~nouths  
with a little stick. The grosbealr surveyed this proceed- 
ing very intently, with an expression of scorn for hurnan 
awk~vardness! 

As, during twenty-four hours, the grosbeak liacl 
seemed to malie no in~provement, my friend, taking 
him in her hands, gave hinr a minute esa:liiuai;ioi?, 
and found on the back of the neck the skin raised ill a 
cleas, tense bubble, as large as a bean, and of a yellow 
hue. She clipped a little hole in this bubble, using a 
pair of sniall sharp soissors. Only air esudecl, no pas 
nor srloisture; in a moment GI: t n o  the rising r a j s  gone, 
aud the skin resunled its place. S1ie rubbed the incision 
with a drop of oil, restored t1.x bird to the cage, and 
within ten niinntes he r a s  eriting, drinking and hopping 
about in fine style. 

He at  once installed himself as foster-father to 
the red-birds. I le bung over them with soft 
"feeding cells," holding the prepared food, and drop-
ping i t  illto their opea thrsa,ts. The little birds throve 
under his administration, and in a week were taking care 
of theniselves. 

A few n~ontlls la'ter, niy friencl being awsy frmii home 
over night, the servant who had charge of tlle birds, nem- h
lected to put  any hard-boiled egg in the cage, putting In 
only breacl and seeds. V7hen the lady returned the g ~ o s -  
beak seemed to be aiar~ned aud suffering, and, exanlining 
him, she found a mound oil his bxck, soxne sliin and a little 
fieall being gone. Thinking that a mouse, or rat, 01- cat 
near the cage night i:e the autho:; of the trouble, sire 
dressed the injury witli carbolic d y e ,  and huag t!:e csige 
higher. A11 went well uutil she -\.;as agxin ahsei;t for two 
clays, and there was the same neglect of diet. On her ~,c?tlirn 
she found the grosbeak in a very low coildition, anci this 
time with a large hole in tlre fioshy part  of the Iveast,. 
The servent said that "t-+~ice the red-bj.rds had been fig,ht- 
ing tlre grosbeak." !Fhe fact was evident, cxavlng 
stronger foo6, they lind helped thenlsolvea from the liviug 
body of their poor little fosker-father. The cape and 
skill lavished on him, and a cage for hinrself, were ~ i o t  
suf-ricient to save him, and he died the next day froin the 
effects of his injary. j. ?;%(!NAIIZ~ I < I ~ : H ' I ' .  

J T T ~ Erefel'euce to the gr,-,phic presenk~tion of nunrbers 
in the imagiilation, narrated by 3hr. Martin in a recent is 
sue of ~Ycience,I may add the follo~ving personal lecord. 
I darehay i t  nil1 be fouud, ns in most such cases, that 
nliat Mr. illartin imagined as peculiar to himself, exists in 
some form or other in nearly all miilds, though I do not 
recollect having seen any reference to it, a fact due doubt- 
less to the limited character of my reading on the sub- 
icct.
d 

From an early age I remember notirzg the fact, at leftst 
as early as lily sixteenth year and 1 think a year or two 
before, the l~eriod beinc one in ~vllich I imssei? frolli arith- 
metic to al$ebra and that i t  iecame apparent 
to me Chat in the first hundred numbers the first hen spy 
peared to lie on a horizontal line, tthe next ten arose at  
right angles and that the relilaining numbers, frolil twen- 
t f u p  to a hundred, 18y ~ymith more Gr less distinctness, not 
so much as visualized n u i ~ b e r s  as concegts of numbers 
independent of symbol, i a  an inclined li& at an ~ n g l e  of 
about thirty or forty degrees with the horizon. Beyond 
onehnndred I have no imagination on the subject. 1 
may add that I was taught in the ordinary mental and 
high school arithmetic before Grube'e system had made 


