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INSECTS AND MEN; INSTINCT AND 
REASON 

Reflections on the Observations and Diswv- 
eries of the Late Henri Fabre, Naturalist, 

By Clarmce S. Darrow. 

LStenographic report by Ethel M. Maclaskey ?f w 
ad ress before the Rationalist Society of Chicago. 
Revised by the author.] 

Henri Fabre has been, very little knowa 
He is coming to be known better every day. 
He was not B reformer or even a Freethinker, 
or a business man, but he was just a simple 
student who spent all of his lifetime finding 
out about bees, ants, caterpillars and other 
brethren of his. He found out more about 
them than any other living man. I do not 
know what good it did him to find this out, or 
what good i t  is for the world to learn about 
them. For me, it is interesting, that ia all. 
And if what I may say can induce some of 
you to study him I think you will find a great 
deal of pleasure in it, which is the most you 
get out of anything. If a man can become 
so interested in an ant or any other bug that 
he forgets himself, it is almost as good as not 
living a t  all. 

Henri Fabre was born of poor parents- 
about the poorest one could have and live. Ha 
was one of a large family. His parents were 
ignorant, they could neither read nor writs, 
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nor could his grandparents before him. Henri 
Fabre said: "It is hard to find in any of , m y  
ancestors an excuse for me." He had scarcely 
any schooling to mention. As a boy, he worked 
hard. Early in life, he became interested in 
the little things about him. He earned his way 
by doing manual work. At one time he secured 
a professorship in a school. Outside of his 
work he studied bugs. People thought he was 
crazy, and they tried to have him dismissed 
from the school. Then he went back to man- 
ual work again. At  another time he discovered 
a new kind of a dye that could be made Prom 
animals and was nearly on the verge of making 
a fortune out of his discovery when s o m e w  
found a mineral dye which could,be made mucg 
cheaper, so he lost this. 

For twenty or thirty years he worked on his 
bugs before anyone ever heard of him. He 
was probably sixty or more years' old before 
the world knew anything about him. All of his 
life he longed for a little patch of ground that 3 
would be inhabited by wasps and bdes and 3 
beetles and grasshoppers, and no men or *, 
women excepting his own family. He had a 
lar e family, eight or ten children, and his 
fatfer lived with him until he was nearly a 
hundred yeaears old-and after he was sixty-five 
years, Henn Fabre managed to secure a little 
?lot of ground, a few acres, st!erile and fruit- 
ess. It was not good enough to wise any- 
thing and had been given bsck to nature. Tbis 
land was filled wit+ all of the creeping things 
that Henri Fabre ldsed, and he spent the last 
thirty years of his liie on it-a few miles a 

W L  
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from a little hamlet in Southern France-and 
never went away from it. After he was about 
eighty years old, the world gave him the first 
formal recognition a t  a reception in the little 
town where he lived. Maeterlinck and some 
other famous people of the world came to pay 
their respects to him, and have told the world 
who and what Henri Fabre really was. 

While Henri Fabre was making his discov- 
er ia ,  he was writing books that were not pub- 
lished until'later. These were on the fly, the 
bee, the grasshopper, the caterpillar, the spider 
and all sorts of other bugs-ten volumes in 
all, that have but recently been ublishd 
Fabre was not a great reader of boois, unless 
they were along.the line of his work. But, I 
have nowhere found more delightful literature 
than these sketches of Fabre's. They are 
plain, simple stories. He tells of the most 
profound things in the easiest possible way, 
so that even a child can understand them. For 

'studying style one could not do better than to 
get Fabre's books and read them. 

Renri Fabre was a poor man all of his life. 
At one time while he was living on his little 
abandoned p\antation, he was so near starva- 
tion that he applied to John Stuart Mill for 
a loan. John Stuart Mill had a little place 
near Fabre's, and, contrary to custom, when 
Fabre asked for a loan of two or three hundred 
dollars, John Stuart Mill sent him seven or 
eight hundred dollars. He was one man who 
recognized Fabre's greatness. Later in hi 
life, W r i  Fabre received a small pension that 
allowed him to finish his work, that is so far 



I INSECTS AND MEN 

as  anybody finishes any work in this world, and 
lived until he was over ninety years of age. 
He died after the world war began. 

Any discussion of his work is naturally frag- 
mentary. It is much better read from his 
books. Man has the habit of thinking that he 
is the only creature in the universe. I pr& 

I sume the fly thinks the same thing, and with 
just ag good reason. So far as  we know, flies 
cannot write books, so they cannot have them 
printed. But no doubt that is what they are 
talking about when they are buzzing around 
the ceiling. They doubtless think that "man 
was made to make pies for flies." There is no 
reason why he was not. There is just as much 
reason to think so as to think that fiches were 
made for man to eat. 

The insects are just a s  marvelous as man. 
Their actions sometimes seem more reason- 
able than man's. They are  more reasonable 
because they do not reason; they just do things 
automatically, yet they work perfectly; while 
man, with his reason, gets all "balled up." I 
did not get that expression out of Fabre. ' It 
is one of my own. Animals do nearly all the 
things man does and generally more perfectly. 
Many of the unnecessary things man ctoes, 
animals do not do, as  far  as I can tell, which 
is not very far. Man does fiat have the in- 
telligence to understand the animal language, 
so we cannot be quite sure of these things. ' 

Fabre tells his story and raises questions 
about life. He was honest and did not ixy to 
answer questions that codd not be answered. 
If he did not know he would say he did not 
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and was not ashamed to confess ignorance of 
any question. It is only i ~ o r a n t  people who 
are! ashamed to confess it. They do not hke 
to, because everybody knows it without. Fabre 
took up the question of reason and instin 
and while he did not answer it, he threw muc 
light on i t  But, as to the cause of it all, 
Dves no answer. 

4 \ 
Fabre was born a Catholic, and, in a sort of \ 

accept the doctrine of evolution as  it is gen- 
erally taught. He was not so much a phil- 
osopher as he was an examiner in the special 
ffeld where he worked. Naturally he asked a 
great many questions as to the meaning, the 
purpose, and the end of life; but mqst of thwe 
e left unanswered. 
One of his ost interesting books is "The 

Mason Bee." T would commend it to you tqt 
read. It will tell you what a bee can do and 
what i t  cannot do. The ordinary bee, building 
its home, erects something more wonderful 
than man can build. A man puts up a home, 
while a bee will put up a city, suited to tihe 
bee, where everyone works in perfect orden. 
No one knows how they do it, but they just 
do, that is all, and they make no mistakes as 
they do it, every step is taken perfectly and 
automatically. Man cannot work in that way. 
The Mason Bee is a little animal that does not 
live like our honey bee. I t  generally lives alone 
or with two or three other bees. It builds a 
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mud house on a flat stone or on the side af a 
wall. As you study its life and pay somi at- 
tention S i t ,  all kind's of questions come to  

up with the mud left in he+ mandibles. When 
this is done, she goes away, leaves i t  and never 
sees it again-never sees the young bee 
will come out of it, and knows nothing 0?$1 
But she invariably builds the hut, h y s  in her 
store of honey, lays her eggs, seaIa up the hut, 
and goee away about her budiness. 

Beea have wondedul instinct, If they are 
taken a long distance from their hut end re- 

' 'cased in the air, they will fly directly up and 
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SF" back in a straight line. It makes no dif- 
erence whether you carry them in a certain 

way, in the dark or in a sack, or make them 
drunk or dizzy by whirling them around in 
the air, when they are released, any distance 
within reason, they go up in the air, and 
straight back to their home. Man cannot do 
it; and few animals can. The animals have 

. this instinct stronger than man, some animals 
stronger than others. The ant perhaps has no 
such instinct, or very little. The dog, the cat, 
or the mud turtle, has i t  to a very high degree. 
But the bee has it unerringly. 

The Mason Bee seals up her hut. The egg 
hatches into a grub. The grub eats the honey 
and grows into a bee and gets strength enough 
to break through thd hut and fly away. No- 
body tells the young bee what to do or how 
to fly. It never saw its mother, much less its 
father. It never received instruction from 
anyone. The bee does not learn it, nor get 
it from its environment. The young bee just 
grows in the mud hut by feeding on the honey, 
then breaks the shell open and goes away. And, 
when the time comes in her life, she comes 
back once more and builds another mud hut 
for her own y o q g  bees, and flies away, and so 
on, with the endless -procession of bees, to the 
end of tide. 

NOW, it seems almost as though a bee knew 
what i t  was doing. Yet Fabre has experi- 
mented &th that, too. He has taken the hut 
of a bee, moved i t  six.feet away, when the bee 
was .off gatherine honey. , I t  comes back to 
the exact spot where the hut was before. It 

. , 
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may go close to its own hut and never know 
it or see it. It may come back a dozen timks 
and fly away, utterly unable to find its own 
hut. It may fly over i t  and around i t  without 
knowing it, and is utterly unable to locate the 
hut. 

Fabre has tried other experiments. He has 
taken two huts, one of them half completed, 
where the bee was still'building, the other one 
where the hut has been placed in readiness for 
the egg. He has changed places with them: 
The bee comes back to the exact spot. The 
bee whose hut was but half finished, finds the 
one that is completed and ready for the egg. 
She goes on and adds another story to it, be- 
ginning on the completed hut where she left 
off on her own. The bee who has completed 
her hut is ready to lay her egg, goes into the 
onfiished hut, and lays the egg, although it 
is impossible for anything ever to come from 
it. But just because the time has come in the 
life of that bee to do this particular thing, 
she lays her egg in the unfinished hut and the 
egg is lost. 

Apparently the bee uses no reason, or facul- 
ties of any sort. What is it then? The bee 
is alive. It has a brain. n e  brain is very 
small-not enough to do i t  any harm, and not 
large eaough to think with-and it does not 
seem to use it. But it gets along very well. 
I t  seems to work exactly like a machine. At 
a certain time in the life of the Xason Bee 
the urge of nature comes to i t  and i t  builds a 
nest. It seems impossible that i t  ever thinks 
about why this is built. When this is com- 
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pletad, the urge comes to put honey in it. There 
can be no more building or repairing after 
the honey is put in. If a hole is made in the 
side of tKe hut, the bee pays no attention to 
it, but plugs up the top perfectly. After the 
' urge has come to lay the egg, she must have 

a piece of mud in her mandibles to close up 
the opening. Then she does some more work, 
plasters up the side to make it stronger, after 
which she flies away and is never heard of 
agaln. It must be purely instinctive. 

How do they do i t?  Mark Twain in his 
book "What is Man?" discusses t h ~ s  quer- 
tion. He says: "Instinct is petrified reason"; 
that the things men and animals do instinct- 
ively have been once thought out. But that 
can hardly be the case. It is impossible to 
conceive that the bee ever reasoned it out. I t  
just does it. It seems impossible to conceive 
that the first -bee did not build her nest, put 
in her honey, and lay her eggs just the same 
as the last bee that ever comes into the world 
will do. Nobody can see that they improve 
or that they change or can think or imagine 

, how they came to be bees. They do not under- 
stand it, but they do it perfectly. It is im- 

. possible to think it is petrified reason.' I t  
seem tp me almost equally impossible to t h i i  
that they ever came up as the survival of the 
fittest-that an innumerable number of bees 
tried to do i t  and failed, and only those that 
got along survived until they performed their 
task in this vay. Those are things we can 
only speculate on We cannot help speculating 
when we see the wonderful facts before us. 
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To my mind, i t  has been so since the first bee; 
but this is not an explanation. The question 
i s  still here. It merely means it could not 
have come about in some of the cays that 
some thinkers and naturalists believe it came 
about. 

Other insects are as curious and wonderful 
as the bee. Fabre tells us the story of the 
red ant. It fills volumes covering intereqting 
details of the ordinary ant and its hill, in the 

. garden. It seems to be an intelligent being. 
Man is patterned very much after the red 
ant; he is a little bigger, but perhaps there 
is no sense in his being so large, for he takes 
up more room than the ants do. Some of the 
ants do not work; there is a sort of an I. W. W. 
amongst the ants, or capitalists-whichever 
way you want to put it-anyhow, they do not 
work. They are larger than the rest and use 
the rest as slaves. These ants start on an ex- 
cursion to the home of the black ants. They 
do not know where they are going. They 
march in long columns. They go exploring 
this way and that way. Those ants in the 
front part of the column are used as an ex- 
ploration party. They go out and come back. ' 
They find a hill of black ants. A terrible bat- 
tle ensues. The red ants always win; the 
black ants are destroyed. The red an*@ take 
away the young black ants, hold them in their 
mandibles, which serve for hands to their 
home., No matter how far way or Low q g h  
has been their path, they afways go back over 
the same path over which they came, although 
it may be ten times as far  around as  it would 
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be if they went in a straight line. The ants 
evidently have no sense of direction. If they 
cross a street'on their way, they recross it on 
their return; if they weht in a dangerous place 
where they lost a good many of their ants, 
they will go back that way and lose some 
more. But, whatever befalls them, they al- 
ways hold the captive grub in their hands and 
not even death can remove it, The captive' 
black ant, is made a slave by the red ant and 
does its work, very much like human beings. 
I suppose we are weak imitations of the red 
ant. We do i t  more indirectly than they. The 
red ant captures certain animals that give i t  
honey and work for it. It also captures little 
lsicrosco ic animals from whom it gets milk. 
"They &? not, neither do they spin9*-in fact, 
they e+& very much like human beings. And it 
seems as if they were, 

How they find their way back is not easy to 
understand. They do not do it instinctively 
Iike bees, for they do not go straight back. 
Some people think the ant follows the dd road 
by sense of smell. Fabre has tried this out by 
phcin substances with a similar odor in the 
road, f u t  i t  makea no difference with them, 

, they find the path again as they go over it. 
Perhaps i t  is by the sense of sight, if i t  is 
strong enough Or they do i t  by some instinct 
more subtle and sensitive than man possesses. 
They act methodically, always in the same 
way, with a purpose. That is substantially 
what man does. 

Fabre has a book on spiders. They are 
rather human. too. They are much handsomer 
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than humans, but most people do not under- 
stand their beauty. Their motives are very 
much like the human in many ways, but more 
simple and direct. Still they accomplish the 
same thing. 

There' are many varieties of spider, each 
having different habits and modes of life. One 
large spider he calls the banded Epeira. Per- 
haps Fabre calls it that on account of the 
color of the band that runs around its body. 
This spider is a large one that spins its web 
to catch flies or an other sort of insect that 
comes its way. d e  web is spun with the 
same skill that a hunter spreads a snare to 
catch birds, or department stores spin adver- 
tisements to catch the human birds. Watching 
the spider as it performs this work on the 
branch of a tree, you would notice that i t  spins 
the web out of itself. It lowers its body down 
to within two or three inches of the ground, 
spinning as  it goes, going back by the web 
already spun, spinning another web, making 
two, and a loop below, finally reaching its orig- 
inal place. As the lower psrt  of the web is 
waved around by the wind or air, or some mo- 
tion of the spider, it launches itself upon an- 
other branch which makes a bridge across for 
the( spider to walk o n  m e n  backwards and 
forwards it spins until i t  gets enough strands 
and the web is finished. 

The web is woven with almost perfect geo- 
metrical precision, infinite almost in its num- 
ber of strands.. All rotate from a common 
center. The geometrician can figure it out, 
but no human being cohld bui'd $6: it is tom 
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fine a work for man. A .man can no more 
make a s ider's web than an elephant could a 
watch. $the web is exarnlned under a micro- 
scope, it seems to be twisted like a wire and 
made up of an infinite number of small strands 
which are hollow, and although they are micro- 
scopic and hardly can be seen with the naked 
eye, they contain a fluid inside which is sticky 
like glue. It is by means of this substance 
the spider descends upon the limb of andher 
tree where it continues weaving its web. First 
it spins a strand which is hollow and sticky, 
like glue, so as to protect the web, and a t  the 
same time takes care of any prey that comes 
in the path of the web, which is more impor-' 
tant still. 

The axle and many of the strands that run 
from the center are not sticky. In the center 
of this web, the spider places a trap, which is 
a flat substance about as large as a hand, but 
is not sticky. The spider weaves this from the 
same place in its body as the strands. On this 
area, the spider sits, waiting. While some of 
the strands are sticky, ~ t h e r s  are not, and the 
spider can go backward and forth over them 
for the reason, as Fabre has found out, of 
some fatty substance in the feet or legs of the 
spider which prevents its sticking, unless it 
stopped too long in one place and the fa t  dis- 
appeared. 

When a fly reaches the web, by some invol- 
untary movement, the spider ascends the web. 
which terrorizes the fly and paralyzes it so 
that the spider grabs it. When a larger ani- 
mal, like a Praying Mantis or a locust, gets 
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near, the spider touches it and paralyzes it. 
Then i t  begins spinning a web around it gntil 
it completely ties up the insect. It seem to 
be wound in a shroud and cannot move. If the 

ider did not do this the larger insect would & the spider. In this way the spider brine 
the insect, entirely helpless, sewed up in a 
shroud, as i t  were, into his trap. He has a 
wonderful feast. The spider is a great anat- 
omist. He understands anatomy better than a 
doctor. He knows .just where and how deep 
to bite and in such a way that a microscope 
can scarce1 discern an injury. The spider 
does not kilrits prey, but Captu+es it. 

The spider has another trick which the doc- 
tors have imitated in another way. You have 
heard of trepanning'the human skull so a s  to 
stun the person while an operation is being 
performed. The spider trepans its victim and 
does not kill it; he does .not want to; probably 
he does not know why. The spider has a way 
of compressing the head of its victim that al- 
ways works. He does not eat the Praying 
Mantis and locust; they are not good enough 
for him. But he feasts himself on them in 
their helpless. condition, by sucking the blood 
and eating the tender parts that the blood 
flows through. Perha s it will take .a day to 
tlnish the meal. To a 8  appearamel the insect 
still remains, but all that is left is an empty 
shell, with everything that is edible and best, 
with all of the sirloin steak gone. What re- 
mains would not even be fit for a working 
spider. 
There are more question$ to answer repard- 
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ing the grasshopper. The spider sometimea 
lies for days' on the trapdoor, catching and de- 
vouring its prey. Its net is still there and it 
is sleeping or watching for victims. It does 
not do i t  by sense of sight. Sometimes, in the 
case of the grasshopper, the spider weaves 
another net, a smaller one, which has a strand 
of the web connected to the leg of the spider 
so that when it goes back to lie in wait for its 
prey, it will get a telephonic si  a1 through . 
this strand from the other w e r a n d  know 
when to come out and get its victim. 
- Who taught the spider to telephone? It 
hardly learned by reason. , If one strand of the 
spider's perfectly automatic web is broken, it 
does not know how to repair it. It builds an 
entirely new one. Some spiders spin but one 
web. You might as well say that the earth 
has learned by reason just how near the sun it 
shall go, or how fast it shall turn on its axis 
or how near it should go to the moon. It just 
is that way, and no man can get any further- 
a t  least I cannot, so I assume nobody can. 

The insect world furnishes wonderful ex- 
ample8 of surgeons that have beaten our doc 
torq except in charges. There is a little wasp 
called the Sphex, which dig8 a tunnel in the 
ground. The main business of animals, like , 

the human wimal, is to get more animals. 
Some human beings do not attend to their 
business, but all activities get back to the m e  
thing-which is that life shall be preserved on 
ther earth. Some animals and people have to 
liye to feed others, those others have fo live to 
feed still others, and so on. But the main busi- 
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aess of life is to create more life. What i t  is 
#done for no one hews .  I suppose it is because 
the sun shines part of the time, because the 
rain falls-it is the law of the universe. There 
is no answer to it. I t  is simply a fact. You 
can trase all the activities of the insects. 
whether little ones or big ones, or human ones, 
back to the question of getting more of them. 
for fear they will run out. 
The Sphex digs a hole in the ground, a sort 

of a tunnel. It is for the purpose of raising 
more wasps, for i t  is its job to provide that 
kind of wasps. Then it finds a caterpillar. The 
caterpillar is a great deal bigger than the 
Sphex and much stronger, but the caterpillar 
has certain nerve centers, seven I believe. 
Some insecb do not have as many and some 
have more. The Sphex paralyzes the cater- 

illar by stinging it in these nerve centers. h ow i t  found the location of these nerve cen- 
ters, I do not know. Maybe God told the Sphex, 
but then- who told God? But, with unerring 

want i t  to die for if 
of use. The Sphex 

e although i t  probably 
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and begins% eat its way out from the back to 
the front of the caterpillar. By the time the 
grub has reached the front, the cate illar is 
no lon er alive-there is just the a h 3  of the 
eaterpjlar and the grub of a Sphex, so that 
there may be more Sphex. Of course, the 
caterpillars are taken care of in another way, 
but I will not go into it this time, for there is 
so much else. However, the matter is always 
taken care of, because it takes more cater- 
illars to  feed more Sphex and so on around. ! or the grub eats its way out, grows stronger, . 

Bies away, gets ready to tackle a caterpillar 
itself, digs a hole, lays another egg, and so 
on world without end. 

babre does not know why; I do not know 
and nobody does. We know i t  is true, that is 
all. We know the life of insects is as mysteri- 
ous as  ours. We b o w  their actions are ae 
unfathomable as man's, and that their work 
is as wonderful and as interesting, if one carea 
to study them. 
The insects have parasites, too, like human 

beings--parasites who will not work-lawyers 
and preachers. Some of them seem to know 
better, or they may not know, but just do not 
do it. Let us go back to the Mason Bee for a 
moment. The Mason Bee carefully lays her 
eggs so as to make another Mason Bee. Along 
comes a little grub, microscopic almost, with a 
biny drill. Man could not make one so small 
md'well adapted to the work. This parasite 
bores in and lays her eggs on the grub of the 
Mason Bee, and as it grows stronger, the grub 
from the egg of the parasite eats the grub of 
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the Mason Bee, or, in the case of the Sphex, 
the bsterpillar. So that when the resurrection 
comes, it is not the resurrection of the.Mason 
Bee but the birth of the parasite that fastened 
itsdf on the grub of the Mason Bee. So after 
all the Mason Bee did not build its nest for its 
own but for a parasite that took the result of 
it for herself. 

Other kinds of parasjtes may crawl into the 
nest while i t  is being filled, and still others go 
in while the egg is deposited, feeding on them, 
and a parasite instead of a bee is bo 
the same way the parasite of the Sphex 
There is a tiny wingless wasp that di 
the ground and finds the place. How I 
know. But it must have some sort of a di 
ing rod that telle it that of all the rest of 

' parasite, this tiny wasp lays 
of the Sphex's egg which in 
out through the caterpillar. 
in  filled with parasites as is 
Fabre says that he has sear 
books he has ever made, and 
found any species that made 
same species, excepting man. 

universe; I do not know what other reaso 
there is. 

things says, "Matter is 
passing from one form to 
with animals and with ma 



INSTINCT AND REASON Zl 

and a dish." We all sit a t  the table of life and 
est tn our fill; then we are a dish for the next 
who comes after, whether it be man or any 
other insect. Everything lives on what has 
lived. 

Fabre gives us no reli@ous platform for 
Nature. Ngture with him is not good; Nature 
1s fang and tooth- Nature is merciless and 
cruel. He says &at "in the fierce riot of 
empty bellies, the parasite takes what i t  can 
with its tools." That is what life is-a fierce 
riot of empty bellies, each seeking to be filled, 
and using its own tools to fill itself with. He 
says that life is made up of two things-- 
getting food and perpetuating itself, so that 
you can get more food and perpetuate more 
life. That is all we can find anywhere in 
Nature. In referrin to the ant, Fabre com- 
pares i t  with man. Ife says: #'We build towns, 
but she builds cities; we have servants, but 
she has slaves; we have domestic animals, but 
she has animals that furnish her with sugar; 
we have cattle, but th'e ant has milch cows. 
In fact, ants have everything we have except- 
ing clothes, and they do not need clothes." . 

Fabre describes one little bee called the 
Osmia which seems to-have solved a problem 
that man has failed so far to solve-for this 
insect knows how to control sex.. It lays a t  
will an egg that produces a male and another' 
a female. It is the only species known that 
can do it. In the place where it lays its eggs, 
there are certain narrow chambers for the 
male eggs and wide ones for the female, for 
she needs more support also with the insects. 
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This insect determines sex when the egg ia 
laid and i t  comes out invariably right. Man 
cannot do it although he has studied and phi]: 
osophized a b u t  i t  

Just a few words on the love affairs of the 
insects, that I will put as delicately as I can, 
for they are great lovers. They have to be to 
keep the insect world going. The purpose of. 
all the activities of insects is more insects, and 
it is impossible to see where they do anything 
except for this result. I presume if someone 
could look a t  man the same thing would be 
said; but luckily he cannot see himself, or he 
would die laughing-which would be a happy 
death. But the insects really love. One of the 
spider family hauls her eggs fastened to her 
legs and wherever she goes, she trails the 
eggs with her; she is never separated from 
them until they are finally hatched and the 
infant spiders fa11 on her back. Then she 
carries them around with her until they ,are 
able. to spin webs of their own, which they 
know how to do when the time comes, after- 
wards nm off to be gone forever. Another 

'species develops its eggs in an egg pouch which 
keeps growing larger and larger m t h  more 
eggs until the time fop hatching comes, when 
the spider seems to be just one big pouch of 
eggs. She dies then, for her part in the grand , business of keeping life on the earth is finished 

All the wasps seem to know where to sting. ; There is a certain wasp that lives on the 
honey bee. As the bee is sipping the honey 
from the flower, this wasp slips up to it and I 
kills it with a single sting. Some insects sting a 

I 
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on the neck and others in saveral o v k  
the body to paralyze their victim. Then the 
wasp takes the bee in ib great hairy arms 
and presses i t  close. The tongue of the bee 
protrudes and it is dead. The wasp has 
squeezed its throat in order to extract all of 
the honey from the throat, thorax, and the 
honey sacs of the bee. Then the wasp takes 
the dead bee to its nest and on i t  lays its eggs. 
The reason the honey is squeezed out of the 
bee by the wasp is that the honey is poisopous . 
to the grub; *if i t  touches it, death ensues. It 
is a matter of unconsciousness to the wasp 
when she takes the bee and squeezes out the 
honey, but it is done simply that her grub can 
live, nothing else. It is not cruelty, it is just , 
nature. In one way there is no cruelty in 
nature; i t  is just life-life and death. It is 
hard and terrible, but it is the law. 

The bee gives his life in the conjugal em- 
brace. He does his part once in preserving the 
species, and then dies. It is not likely that he 
stops to wonder if it is worth while or that he 
knows that he will die. But that is his part in 
the great job of keeping life on the earth, and 
he does it and dies. It is finished, and that is 
all there is % it. 

The female scorpion is an intense lover. 
After she gets through with the love scene she 
eats the male--loves him to death. Many 
species of the spider do the same thing-that 
is, the female eats the male. The female seems 
to be the most ardent in the insect world. In 
still another species, during the nuptial em- 
brace. the female eats the stomach of the 
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male; another eats out hey partner's brains. 
Fabre has experimented with a number ot 
"Praying Mantis," by putting them in a cage. 
At a certain season, when their duty to pre- 
serve the species comes upon them, they enter 
the conjugal embrace, and the female begins 
by eating out the brains of the male, and after 
five or six hours, she eats the entire male, for 
she still loves him Then if another male is 
fed ,to her for a husband, she eats him, and 
sometimes as  high as seven of them, one after 
the other, have been fed to a loving spouse. 
Thus they do the service n a t q e  has called upon 
them to perform. It is  a weird story but it is 
true. 

Nature, after all, is strongest. It is life. 
Man wants life. without paying the penalty 
fur it. But, Nature has provided the way life 
shall come and the penalty that must be paid. 

If any one can find any meaning in all of it, 
they do better tban I can. To say that 'back of 
all is a Supreme Power which fashioned it for 
some purpose, is idle, without evidence, or 
logic, or reason to support it. And, if it is 
true, it explains nothing, because man immedi- 
ately asks the question: What is back of that? 
The honest way is to take the &cts that we 
have, use what reason we have, and when we 
cannet answer questions, say that we do not . - 
know. d 

Why it is, and how, man cannot tell. There 
is. probably no "why" except that a certain 
rmxtare produces life, and everything foll~wa 
it, and life preserves itself. In any sense that 
man understands it, the world is not god. , 
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Nature is not good. The poet may say that 
God is in heaven and all is well with the world, 
but the poet is "seeing tHings," that is all; he i s  
mistaken. There is no god in his heaven! so 
far  as man can see. The truth is, Nature la a 
slaughter house. There are some pleasant 
sensations, some pleasures, which many would 
deprive us of, and, scattered along the path 
is trouble and misery, and in the end, tragedy. 
It is all a nightmare, if you think. The ani- 
mals have the advantage of us-they do not 
think, they simply live. 

I 
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AN ANSWER TO ,MR. DARROW. 

No more interesting and entertaining article 
has appeared for many a month than the 
article of Clarence Darrow under the title of 
"Insects and Men; Instinct and Reason." 

After giving a brief and interesting biogra- 
phy of a most remarkable man-Henri Fabre 
-Mr. Darrow proceeds in his own easy and 
lucid way to outline to us some of his observa- 
tions in the insect world. 

He tells us about the mason bee, how she 
builds her mud hut, stores i t  with honey, de- 

-posits her egg, seals up the aperture and flies 
away and never returns; how the egg so de- 

/ posited germinates, consumes the honey so 
deposited, develops into a bee and emerges 
from the hut and flies away without instruc- 
tion or guidance from any source; how the 
young bee in turn repeats the same process as 

. the mother bee, and so on from the first bee 
to the end of time. 

He shows that this is all done mechanically,, ' since, if there be substituted for the half-com- 
pleted hut of one bee the completed hut of 
another bee, the bee with the half-completed 
hut will proceed to add a half hut to the com- 
pleted one, while the bee that had a half-com- 
pleted hut substituted in the place of her com- " 
pleted hut will proceed to deposit her hone 
and eggs in this half-completed hut, whiiz 
will not suillce to develop the grub. 

From these facts Mr. Darrow. I think, 
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reasons correctly that the mason bee has 110 
reason, that what i t  does i t  does from a certain 
urge or instinct; but when he comes to con- 
sider what instinct is I think he gets befogged. 

He takes exception to Mark Twain's apt and I 

pithy definition of instinct as  being petrified . 
reason, which I am inclined to think, is exactly 
what it is. 

Mr. Darrow says: "It seems impossible to 
conceive that the first bee did not build her 
nest, put in her honey, and lay her ,eggs just 
as the last bee that ever comes into the world , 

will do. Nobody can see that they improve or 
that they can change or can think or imagine 
how they came to be bees. It is inlpossible 
to think i t  is petrified reason. It seems to me 
almost equally impossible to think that they 
ever came up as the survival of the f i t t e s t  
that an innumerable number of bees tried to ' 
do it and failed and only those that got along 
survived until they performed their task in 
this way." 

A man by the name of William Paley wrote 
a book on "Natural Theology," in which the 
w h ~ l e  burden of his argument is in the above 
strain, and to my mind Mr. Darrow's is the 
strongest, not to say the only, argument in 
favor of a design in creation and the existence 
of a designer or Deity. 

According to Fabre, the mason bee must be 
closely related to the honey bee; 'the difference 
being that it builds its own hive instead of 
selecting one provided ready-made in the hol- 
low of a tree or the cleft of a rock, or one pro- 
vided for it by man. Perhaps a t  one time they 
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were both alike and environment caused the 
different habits. 

Now, let us consider the honey bees briefly: 
In Southern California, where the climate will 
allow, they hive among the limbs of a tree 
without any exterior covering of any kind. In 
more rigorous climes they seek some cavity or 
other that affords them protection, and it is 
possible that if Fabre had been able to extend 
his researches over a wider area he would have 
found the mason bee where environment would 
permit, availing itself of some ready-made 
receptacle for the deposit of its honey and 
eggs. 

Nature is i d n i t e  in its completeness and 
opportunities. In infinite time, space and num- 
bers everything that in the nature of things 
is possible, is liable to happen. 

At first glance it might seem im oss~ble that 
anyone should ever have conceiver? the idea of 
utilizing the electsic current as a means of 
communication, as Professor Morse did, or 
that some one would think of utilizing the ex- 
plotive force of gasoline by means of a gas 
engme. 

It  appears highly improbable that a poor 
French peasant boy would have a craving to 
devote his life to the observation of the habits 
of the insect world as Fabre did; yet among 
the infinite number of men that have appeared 
on the world, nature in her prodigality has 
made a proper provision. 
This petrified instinct advanced by Twain 

and rejected by Mr. D a m w  is to a certain 
extent observable in man. 
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No doubt Mr. Darrow has a certain way of 
getting into his trousers on arising from bed, 
and could not well get in any other way. He 
h e a b l y  puta on the same shoe first every 
morning. 

The time was, perhaps, when honey bees all 
hived in the open as they do yet in Southern 
California and other subtropical countries, but . 
some bee driven by the struggle for existence 
into a more rigorous climate, strayed into a - 
hollow tree and found a congenial place for 

, her habitation, and this habit has become. 
fixed or "petrified?' with them; and no doubt 
if taken into Southern California where a hive 
ar natural cavity could not be found, .they 
would perish for want of the habited as- 
aembling-place. 
Man himself furnishes a good illustration. 

In the South Sea Islands and torrid Africa and 
Australia, where nature has been kind and 
necessity did not require any of man's devices 
to qvercome environment, man remains in his 
primitive savage state; and he has remained 
m such a state so long that his faculties have 
become dwarfed and "petrified," and it would 
be impossible to ever develop him to the state 
attained by the European. 
So the civilized man develops, but the 

ravage remains; and so all along down the 
s d e  of life. The fish remains, but the reptile 
developed; the re tile remains, but the mam- 
mal developed. ?%. fish became petrified, but 
certain fish have the ability to fly in a rudi- 
mentary kind of way, and, perhaps the bird 
developed. Certain fish be~ame a fixed type. 



80 INSECTS AND MEN 

but in the plastic youth of the fish's ekiatonce 
a frog, which in infancy is a Ash, but in later 
life develops into a reptile, by some chance 
of environment was evolved and the reptile 
war ushered into the world. 

f believe if Mr. D a m w  will read a little 
more extensively the great works on evolution, 
his doubts will be dispelled and hia difficulties 
removed. . 

Hum H. MMN. 
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"INSTINCT AND REASON." 
Mr. Darrow F.hds No Explanation of Them in 

Either Evolution or Theology. 
Permit me to state my views a little clearer 

on the origin of "Instinct and Reason" and also 
to make some suggestioris in reply to BEr. 
Martin's interesting article. 

I cannot see why one who does not believe 
, that "instinct is petrifled reason" and confesses 

himself unable to explain its origin, should be 
put down with Paley, who argues from the 
Evidence of Order in Nature that there must 
be a God. Paley seems to me to take the posi- 
tion in theology which is taken by Mr. Martin 
in evolution, who argues that because there ir. 
no other way to explain instinct, excepting 
through evolution, therefore evolution must be 
its cause, and still stranger, that the insects' 
have lost their reason and gone down until they 
have only one instinct left. Really, it seems 
to me that whether one is a scientist or a 
theologian, when he comes up to a fact which 
he cannot explain, it is just a s  well to say that 
he does not know. 

Another thing, neither theology nor evolution 
explains anything. I could ask Mr. Paley 
'Who made God?" and he would tell me I 
have asked him one question too many. I can 
ask ou "What is the cause of evolution?" 
and f fancy you would gay the same thing. 1 
simply stop one step before MI. Martin or Mr. 
Paley-that is, I stop with the known and con- 
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fess to ignorance beyond it. Neither one can 
explain instinct. 

I am quite sure Mr. Martin is a more thor- 
ough student of Darwin than 1. have been, but 
in spite of this he seems to have fallen into 
what I regard as a very common error-that 
evolution accounts for something, whereas, in 
fact it is little more than showing a common 
pattern through all life. Man and the bee were 
made .on a common pattern. Evolution cannot - go much further, or a t  least i t 'has  not yet 
been able to. h b a b l y  a number of the efforts 
of Mr. Darwin to explain things are not now 
considered. sound by scientists, but still this 
has in no wise affected the fundamentals of 
his work or disturbed his position as being the 
foremost of the scientists of the world. 

To be a little more specific, let us see whether 
Mark Twain was right, or was I right. No 

. one has a higher regard for Mark Twain than 
I have. As a literary man and original jhinker, 
he was without a peer, but his discussion of 
instinct and the dolngs of wimals, especially 
as found in his very important work, "What 
is Man?" does not show marks of investiga- 
tion or familiarity ~ t h  the latest of what is 
known of animal life. His story of a horse 

' who managed to get from the pasture to the 
meadow by thinking out the way to pall a pin 
that fastened the gate, i's simpl nonsense. 
The horse never thought out anJing in any 
such sense. What the horae did was to fumble 
around and accidentally knock out a pin. The 
second time he did it a little easier, until after 
a while it became a habit. Late observation8 
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od animals show this is the mode of action. 
Mark Twain's explanation of instinct I be- 

lieve is not upheld by any scientist. If instinct 
is petrified reason, it must follow that reason . 
came before instinct; that a t  one time the bee 
was possessed of a remarkable intellect and 
wonderful reasoning faculties in many respects 
fqr beyond man but in some way he lost them 
and his reasoning power became petrified and 
he acted instinctively like a machine. This 
view does not correspond with Mr. Martin's 
idea of evolution, nor the popular idea of avo- 
lution that life is gradually going upward, 
which proposition to  my mind is also absurd. 
is  there any question bat that instinct came 
firat? The nature of instinct is fairly well 
understood. It is little more than mechanical 
action. Under the law of mechanics, a lever, 
for instance, acts on an object that is to be 
lifted. If material is properly adjusted, the 
second object may act on a third and the third 
on a fourth, and there may be even an infinite 
number of actions and reactions started by the 
operation of the lever. 

Instinct is about this. It is reaction from a 
pdec t ly  mechanical origin. Reason is soma 
thing more. It implies memory and the power 
of relating facts to each other and the ability 
to select the facts. It cannot exist in uncon- 
scioua things, or conscious things acting un- 
consciousIy. That the lowest order of animal 
may have a modcum of reason is no doubt 
m e ;  but that it is s d c i e n t  in any animal to 
affect his life seriously, is most likely not 
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true: It certainly is not true of the lower 
species. 

Take, for instance, the bee. In order to pro- 
vide fresh meat for an unborn bee, it stings a 
caterpillar in six or seven places, aralyzing 
it so that it cannot move, but still ieepiag it 
alive until the egg becomes a grub and is able 

eat the caterpillar and later grows to be a 
bee. Can anyone imagine that there was a 
time when the bee by experiment and reason 
found out the six or seven motor nerve centers 
~f the caterpillar; learned to do what no sur- 
geon on earth could do, and then lost this 
reason, but retained the power to do it be- 
cause the reason *as petrified to instinct? 
It seems to me impossible to imagine such a 
thing, and even if you cannot imagine 'its 
oppositel it is an assumption with nothing to 
sustain ~t. To hold that the animal who uses 
his instinct ever acted in any other ways that 
all the animals, and especially the lowest of 
them, act entirely through instinct, seems to 
me, with what light we have, to be beyond 
dispute. I have no doubt that most of man's 1 
actions are instinctive. Pretty much all that 
he does, especially those things important to 
life, are purely instinctive. Reason came as 
one of the latest developments in life, and of 
course it is vastly more prominent in man than 
in any other of the animal creation. Animals 
no doubt acted automatically and unconsciously 
for ages before consciousness was born, and 
most likely consciousness grew out of some 
great stress which required it for the pmerva- 
fiqn of life. Consciousness is a late thing in 
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the history of the world, and reason is mucb 
later stl~l. 1 can see nu support 111 science for 
any idea that reason-came f i rst ,  or any posa- 
bility that instinct is "petnfied reason." 1 
cannot even see it in theology, with which I 
am even less familiar than scienc~. 

I fancy that the illustrations given by Mr. . 
Martin in his criticism came nearer pro* 
my caae than his. Doubtless a hive of beer 
may live in a warm climate without resorting 
to a hollow in a tree and doubtless they may 
instinctively find the hollow of a tree where 
the climate makes protection necessary, but it 
does not follow thab eithei one precedes the 
other, or that reason is in any way cdnnected 
with the one or the other, or that one is ahead 
of the other in the time or degree of evolution. 
No doubt "trial and error" and "trial an? 
success" may have much to do with the actions 
of animals through long pefiods -of time, but 
this has no necessary connection wth bason. 

Mr. Martin's illustration of habits of dress- 
ing, as a proof of instinct in man, is also quite 
aside from the question. No doubt one' put6 

.on or takes off his clothes in a certain way 
without much or any thought of how he is 
doing it; but this does not come from instinct. 
It is a matter of habit, and whatever one does, 
if he does it often enough, he comes to do 
almost automatically- 

The illnstratlon of the South Sea Island* 
and African and Australian savages seems to 
me in no wise to support Mr. Martin's con- 
tention. Is the South Sea Islander or the 
Bushman of  Australia less intelligent than he 
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once was ? Did his reason petrify? I do&t 
if Mr. Martin would say so on reflection. The 
savage is as wise as he ever was. Possibly a 
little wiser, although this I doubt. By some 
action of nature, perhaps a mutation, he 
reached a certain point and stopped, as I am 
convinced the so-called civilized man has done, 
but he did not go back-he only stopped. 

Neither do I read evolution in animal life aa 
Nr. Martin reads it. That the civilized man 
developed and the savage remained, I very 
much doubt. That the fish petrified and the 
reptile developed, I do not believe; nor that the 
reptile remained. and the mammal developed. 
As I read it, life, starting very low, reaches a 
osrtain point-assume to the fish, which ae a 
matter of fact is quite well along. Then, . through some mutation or unfolding, the rap- 
tile came from that stock. I t  became a reptile, 
but the fish remained. Through some fwrther 
mutation, some higher form of mammal was 
born, but the reptile remained, and so on, up or 
down to man, whichever way you see fit to 
look a t  it. 

If I may make a general criticism, which I 
do with all modesty, stating again that I am 
conscious that I am not a thorough scientist- 
that I have only grabbed what I could here 
and there without having the time to make 
original investigations, or even become familiar 
w3th all the best literature on the subject; but 
with these admissions, if I were to pass a 
general criticism, i t  would be thig: that almost 
all men who have a theory, whether they ape 
theologians or evolutionists, seem to feel tbf! 
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necessity of accounting for everything. They 
seem unwilling to take a fact and ask after its 
origin and ponfess that they do not know. 
This was one of the great points with Fabre. 
He laid the fact clearly before you, then asked 
himself the fundamental question, What is its . 
origin? and answered that he did not know. 
Theologians seem bound to explain everything 
by assuming a God. It is not necessary to ask 
if everything naturally follows from that. They 
simply say i t  must follow. The tendency of 
the evolutionist is to accept evolution unquali- 
fiedly, which is still a theory, and then to say 
that it must explain everything in life. 

In the first place, there are all kinds of 
questions as to what evolution means, and 
even though as a general theory it may be 
true, still this theory is constalltly modified 
and explained by facts; and if ever fully ac- 
cepted, i t  only widens the realm of the un- 
known and gives no ultimate explanation of 
an bing. 

g r b e r t  Spencer in his 'First Principles" has 
shown how impossible i t  is to find the ultimate 
explanation. The theologian, the evolutionist 
and the one who views life as I do, must sooner 
or later say, "I do not know." 
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INSTINCT, REASON, DESIGN. 
The second half of Clarence Darrow's article - on the observations and discoveries of Henti 

Fabre in the insect world, while equally ex- 
cellent and interesting as the first, is some- 
what a repetition of it, in that the same. ques- 

, tions are asked and queries raised. 
After telling us how the wasp, called the 

sphex, paralyzes a caterpillar by stinging it in 
the nerve centers, rendering i t  helpless, and 
then inserts its (the sphex's) egg and thereby 
perpetuates its species, he asks the question, 
"Who told the sphex where the caterpillar's 
nerve centers were?" answers "Maybe God 
did," and then asks "Who told God?" 

No doubt the contemplation of phenomena 
like the above is the cause of the acceptance of 
the god and design idea by a great many Ben 
of learning and stron understandings, and it 
would appear'thst it feaves even Mr. Darrow 
in a quandary. 

The great question whether the operations 
of the laws of nature as displayed by the 
actions of the insect world indicates design or 
a mere sequence of cause and effect, is brought 
before us. 

To my mind the design idea is a kind of a 
mental mirage. It is very delusive. It is une 
of those cases where things are not what the 
seem, and we must proceed warily or we s h A  
be misled. 

Looking a t  it from the view-point given us 
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by Mr. Darrow, we are liable to get the im- 
p d o n  of a. design. . Yet the deslgn argument gets you nowhere. 
No matter what conditions or phenomena na- 
ture might exhibit, and no matter how dif- 
ferent things might be from what they are, 

- the  design idea would present itself. 
The fact that the mosquito has a long, pene- 

trating bill, by which it secures its sugcenance 
might be taken as an evidence of design, and 
if man were given a protective covering of 
some kind by nature, rendering him Immune 
to the mosquitoes' annoyances, that wauld 
perhaps be taken by the careless thinker as 
an evidence also of design; but the fact that 
protection has not been supplied us must be 
evidence of a lack of design. 

If there be design, there perforce must be a 
designer; and if this designer was capable of 
implanting the kind of instinct he did in insects 
and animals, it would follow that he eould 
have arranged thlngs differently to avoid so 
much pain and suffering. 

Fabre says all nature is merciless and cruel 
and a great slaughter-house-that at,the ban- 
quet of life each is in turn a guest and a dish. 

Nature has its mysteries and wonders, and . 
perhaps the facts gleaned by Fab: e from the 
insect world are as perplexing as any; the 
possession of instinct by animals is difficult 
of explanation, and the idea suggested by 
TtYain's meaty term, "petrified reason," is. 
probably the true solution. 

According to Fabre, the mason bee has but 
a tiny brain: yet he it ewr so small. that 
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brain must have a function. If the bee is a 
mere machine, i t  need have no brain, since 
machines have none. 

All living things have had their genesis, 
and in the plastic youth of the mason bee 
species, and before its faculties became pet- 
rified, the mason bee's brain, small as it may - 
have been, was perhaps capable of devising a 
mud hut, but in doing so it exhausted its 
faculties, so that its present brain has become 
a kind of a reservoir of past achievements, or 
something in the nature of an impulse trans- 
mitted from its ancestry. Have we not a kind 
of analogy to this in man? Is it not an 
acceptad fact that certain mental traits are 
transmitted from sire to son? Man has 
instincts, and they are perhaps a sort of petn- 
tied reason. 

Most individuals shudder a t  the sight of a 
snake; they do this involuntarily and instinct- 
ively; and why? Perchance some primitive 
man was bitten by a venomous snake; h i  
fellows beheld him +thing with pain, and 
reasoned hence that all snakes were danger- 
ous; the impression thus received was M) 
burned upon. the human mind that i t  has be- 
come a constitutional habit af thought ''petri- 
fied," and is transmitted to posterity, for no 
doubt if a child were taken in early infancy 
to some uninhabited island and away from 
human intercourse i t  would have the same 
repugnance to snakes. 

Human instincts are so modified and ob- 
scured by reason that a comparison with the 
brute creation cannot safely be made. but still 

I 
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resembling traces may be discerned. 
The sense or instinct of direction appears 

much stronger in some men than others. I 
have traveled with men through forebts, over 
.mountains and across streams, turning hun- 
dreds of times; yet thou h unacquaicted with 
the locality, they woulf keep m mind the 
direction of the starting-point. 

And it would seem that the lower the scale 
of life and the smaller the brain, the narrower 
the range of instinctshowing i t  t o  be a 
mental faculty. 

The mason bee appears to have exhausted 
the resources of its genius in the construction 
of its mud hut and storing the honey and 
eggs; its brain could go no further. All 
brains, even those of men, have their limita- 
tions, sad to, say. 

The bird has instincts, the same as the 
mason bee, and perhaps, like the mason bee, 
what it does it does from instinct; but its 
instincts take a much wider range than those 
of the mason bee, showing that the brain of 
the primitive bird was much larger than that 
of the bee; that its faculties were much 
greater and its processes of reasoning much 
more complex before i t  became petrified; for 
the bird builds its nest, lays its eggs, hatches 
them, feeds and cares for its young, and in 
case the young are threatened with danger, 
the mother bird will pretend injury' to divert 
pursuit to herself. 

And suppose Fabre had experimented with 
the bird as  he did with the mason bee, would 
he have got the same results? Suppose he 
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had substituted a completed nest of one bird 
for the half-completed nest of another bird. 
Would the bird for whose half-completed nest 
a completed nest had been substituted have 
proceeded just where she left off and added 
another half nest to the completed one, as the 
mason bee did? 

Fabre, no doubt, was a patient observer, 
but, as Mr. Darrow says, he was not a phi1 
osopher. He was too much of a Catholic to 
give up the God and design idea. He could 
not overcome his religious instincts. As with 
nearly all cteedists, hi8 reason had petrified 
along that line; and a pity it was, too, for ma 
acceptance of the evolutionary idea would no 
doubt have brought him larger truths and 
much more useful discoveries to the store- 
house of knowledge. 

Instincts may be fallacious, vicious and in- 
utile, as well as needful and correct. Men's 
instinctive fear of serpents makes them kill 
a great many harmless and useful animals, 
and I can see no reason 'why the mason bee 
might not utilize some ready-made crevice in 
stone or wood as a receptacle for her honey 
and eggs, a s  a great many other insects do, 
unless and except in the beginning she went 
through some fallacious processes of reason- 
ing. Why does the dog sleep with his head to 
the fire, or turn around a number of times 
before lying down? 

As the different forms of organic life have 
evolved from the simpler forms, individuals of 
all forma appear to have been arrested a t  the 
advances attained and became s fixed t v ~ e  A 
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like evolutionary principle is discernible in 
the development of mind, although it is much 
more obscure and harder to follow up and 
trace than in the material f o m .  

If the burden of years did not lie so heavily 
' 

on the venerable John Burroughs, he might, 
out of his illumined mind and with his fund 
of first-hand knowledge, send us some addi- 
tional light. Could Professor Eccles help ns 
out? 

HUGE H. MARTIN. 
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The Source of Animal Instincts 
BY DAVID ECCLES. 

Agnosticism, in certain departments of 
thought, has its uses; but when it intrudes 
into biblogy and writes '41gnoramibus" all over 
organic nature it acts as an opiate on the : 
mental faculties and should be resisted. "Fabre 
does not know why, I do not h o w  why, and 
nobody does," says Mr. Clarence Darrow, . 
speaking of certain mysterious instincts dis- 
covered by Henri Fabre in spiders, bees, wasps 
and other insects. Many of these discoveries 
were made before Darwih wrote his "Origin 
of Species," and much illumination haii been 
thrown on the problem since that date, even 
if Mr. Darrow does not know and Mr. Fabre 
never cared to know. The good old explana- 
tion, "miraculously endowed by God," satis- 
fied him. The mind that can rest on these 
unsolved problems without even an effort to 
guess a t  a solution, having rejected the design 
theory as unproved and inadequate, presents 
a peculiar apathy in itself. 

In marshaling facts for explanation, any 
kind of theory, even if i t  fails of a complete \ explanation, is better than none. The theory 
of natural selection, by slow accretion, has 
explained much of natural adaptation, and 
gives promse of eventually explaining it all. 
But if we suppose things have always been aa 
they are then Nature is a standing miracle, 
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and no explanation, save the theological one, 
is possible. The apparent malignity of Nature 
can be brushed aside by the faith that "behind 
a froqning Providence he hides a smlling 
face." What are the feeble and separate in- 
sthzcts, of spiders, bees, wasps and ants, com- 
pared to the wonderful coordination found M 
the human system itself? Can anything in 
these parallel the marvelous complexity of sen- ' 

'sations evolved by cells modified through the 
ages into special organs, nerves, veins, capil- 
laries, muscles, connective tissue, fluid circula- 
tion, secretive glands, bones, etc., all depend- 
ing for their harmonious working on ten thou- 
mnd instincts specialized in the primal amoe- 
boid units? The spider's web is simplicity 
itself compared to this grand arboreeeence, 
reticulation, and anastamoses. The white bbod 
cells, following instinct, sacrifice themedvea 
daily to save our bodies from poisonous bac- 
terial invasion, and each unit in the total, fol- 
lowing its own sensational promptinge, is build- 

, ing higher than i t  ever knows. Their actions 
$re not reasoned out a t  all. They are the mere 
expression of feeling, and the feelings are 
there because all that failed to vary in this 
direction have been exterminated through ages 
of organic selection. Most of the cells have 
carrjred their first endowment of respiration 
through every change as  an abiding index of 
their individuality. They do their own assimi- 
lation and breathing, as the needs of each are 
peculiar and specialized. 

Instinct is the simplest and crudest form of 
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mind. It begins in mere mechanical tropisms. 
When the roots of a plant turn to water in  
whatever direction it is, or the leaves turn to 
sunlight they obey an instinct. Professor 
Loeb, from the physical side, will explain the 
chemistry that Compels them to turn, never- 
theless it is an adaptation to help the devei 
opment of a living system. All matter does 
not respond in this way, only that matter 
specially constituted to react to water or sun- 
light. We are not in the habit of calling the 
plant's movements an instihct, but where shall 
we draw the line? When a Drosera or a Venus 
Fly-trap closes its cilia or leaves on an insect 
and holds i t  till digested, then slowly opens, in 
what respect is its action different from an 
amoeba? They are both brainless and re- 
spond to nothing but a stimulant. For years 1 
have tried to impress the important truth that 
evolution can create nothing. It can only bring 
into more unity and cooperation powers already 
present. "If matter starts as a beggar," says 
Tyndall, "it is because the Jacobs of theology 
have robbed i t  of its birthright." When .a 

,crab is taken from a pond and thrown over 
a hill fifty yards away it will iknmediitely 
start back in an ambling w y for the pond. 
Like the camel it has a sease. that tells it 
exactly where the water is. Tropisms are or- , 
ganic tendencies to mechanically execute move- . 
ments that in the main are beneficial to the 
system. We have chemical tropisms (chemo- 
taxis), phototropisms, or heliotropisms (reac- 
tions to or from light); geotropisms, obedience 



WS!fIhICT AND REASON 4 l  

to @bvity; thigmotroni6ms, responding to sur- 
f~ contact, etc. The sense of direction in 
some animals may be originally derived from , 

a tmagnerotropilsm. 
Take the case of newly-hatched loggerhead 

turtles. The babes invariably move away from 
red, orange green, eta., but turn toward opaque 
or transparent blue. By followimg this trop- 
ism they are enabled to reach the deep sea, 
though born on land. As a case of geotropism, 
hofessor Bohn has shown that the Convolutas 
(a sea worm) in a quiet acquarium rises and 
falls with the tides-they ascend when the 
tides go down and descend when i t  arises, 
though they may be miles away from its in- 
fluence. That it is not merely periodical, ia 
seen in the fact that they keep time with ita 
irregularities. Being a sea-worm, natural se- 
tection built up this tropism to preserve the 
race. Chemotropism is seen ih the action of 
ciliated larva of the liver-fluke. This is a 
parasite that causes liver-rot in sheep. They 
swim round and round in the pond, coming in 
contact with many forms of vegetation and 
living thihgs to which they pay no attention, 
for they do not eat, having no mouth. If no 
water snails are in the pond they eventually 
die, a s  millions of the  egg-germs had done 
before that had been deposited on the upland 
and never reached water. .When they find by 
touch a water-snail they immediately show 
excitement and make for its breathing appa- 
ratus, the only aperture it can enter. Here, 
they go through three stages of metamorphosi* 
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till transformed ihto an animal with a bilobed 
food canal. They feed on the snail till it dies, 
and leave the water, wiggle up blades of 
grass, become encrusted thereon, till a sheep 
cornea along, eats the grass and starts it anew 
on its old life permutations. How many mil- 
lions of failuresand readaptations did it take 
for this creature, with merely a chemical sense, 
to fit itself to such changes ? Remember, most 
of this lower parasitic life multiply a t  a rate 
that if supplied with food and living conditions 
would fill the bounds of the earth within a few 
years. I have no doubt at first i t  found an 
abode in other anifmals, but a t  last it special- 
ized on the sheep as  its surest protector. Now 
the extinction of the sheep means its own ez- 
tinction. A little higher up in the scale of life 
we find that the larvae of fresh-water mussels 
exhibit the same chemotaxis. If a piece of 
fresh fish is put into an mquarihm where 
they are they will jump and snap a t  it, just 
as they do a t  the minnows in the ocean, who 
carry them around till they complete their 
metamorphosis, when they fall back into the 
mud. 

The easiest error the human mind falls into i 
is the belief that an adaptation is a device. 
It fills a certaih end, therefore i t  must have 
been designed for such an end, is the com- 
mon thought. It is the adaptation of the sphex 
to feed its larvae by stinging the caterpillar 
that leads to the belief that either the sphex 
foresees the larvae's wants and provides for 
it, or that some higher intelligence implanted 
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instincts in i t  that meet the end. Through 
careless ~bservation, or to fill the craving for 
wonder, .thk adaptation is generally eliaggerat- 
ed. Professor Marchal has shown that the 
instinct of the sphex wasp to sting a t  a precise 
point is neither as fixed nor as  accurate as 
Fabre represented. Many blows have often 
to be given and mistakes are made. The ' 

crickets o r  caterpillars frequently recover and 
get away after being stung. Even Fabre haa 
shown that if a fresh cricket is placed in the 
hole as a substitute for the one just stung it 
is dragged out and the battle renewed, show- 
ing that i t  is not pure routine, and that the 
wasp is prepared by experience for such an 
emergency. If the doctrine of Natural Selec- 
tion is true, some time in the distant past 
sphex wasps stung the* victims a t  random and 
had many more kihds to select from. Even 
now the varieties of wasps choose different 
kinds of food. This led to the failure of the 
eggs to hatch in adequate numbers. Those s u p  
vived best that were best preserved; and thobe 
were best preserved where the tendency was 

* to select the most adapted subject and to sting 
most e&ectually. In this way natural selection 
perpetuated those that p a r a l y d  by stinging 
nearest to the nerve center. By degrees the 
limbs, stinp, and organa were selected to bring 
each stinging feat nearer perfectibn, and t h r  
was the perpetuation of the race assured. The 
crickets themselves may a t  first have furnished 
the holes by burrowing after worms. Thc 
only instinct the wasp had primarily was to 
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q t  and to deposit its eggs. This was tan old 
inheritance. Eggs are deposited in tmillions of 
ways, under millions of conditions all over this 
earth. Some are merely dropped a t  random 
and left to the hatching power of the sun, 
and the range of resistance extends from 250 
degrees below t o  210 degrees above zero. 

All stinging insects draw fluids from the 
bodies of their victims. Food is their prime 
pursuit; the rest is cumulative or incidental. 
If they deposit eggs or germs-as many of 
them do-it is because it is a mechanical ac- 
companiment of the suction. When the sphex 
wasp stings a caterpillar it simply wants to 
satisfy its appetite. The kind of food selected 
stimulates i t  to get rid of its eggs. Burying its 
victim may be the rudiment of an mstmct de- 
rived from a remote ancestor who stored i t s  
food. Storing of food is common among m- 
sects and higher animals. The abundance of 
food the sphex found renders this instinct 
useless to itself, but the salvation of the 
larvae. If we do not contemplate these in- 
stincts from a cumulative point of view they , 
are beyond all understanding. The mole pro- , 
vides worms for its winter use. To keep its 
prey in readiness i t  bites its head off. In the 1 
summer time the worm's head would be re- 
newed by growth and i t  would crawl away. 
In the winter the biting rgnders it inert and 
a new head does not grow. The mole thus, 
far  underground, has fresh meat on tap. The 
animal itself is as much a degenerate the 
.whale or porpoise. Its original limbs and eyea 
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are aborted or distorted. Probably i t  began 
by scratching after worms like a hen, but its 
smalle frame enabled it to go deeper under- 
ground, and the deeper it went the more it 
was subject to disease conditions. These acted 
on its germ cells and compelled change. 'I!he 
hand became a shovel, its nose a snout, new 
bones were supplied to strengthen muscular 
action. The eyes diminiished and became cov- 
ered with hair to protect them from dirt and 
f'riction, the lens aborted and sight became 
imperfect, the ear lost its external drum, ete. 
Viewed just a s  it is, it is a wonder; viewed 
from the point of natural selection, the slow 
change is simplicity itself. All the magic and 
miracle and sterile astonishment that Mr. Dar- 
row likes to cultivate is gone. 

There is no "petrified reason" about these 
habits. I t  is blind mechanikal selection, aa 
much so as the pocket the boulder wears in 
the bed-rock of a stream when the current 
tries ineffectually to move it on. The hole 
and the boulder become mutually adapted to 
resist the current; and if they were sentient 
things, benefited thereby, we would see God's 
providence in the act, as the old lady did in 
noting that large rivers ran near great cities. 
These instincts started before reason as the 
first expression of sentiency. Reason only 
comes in when a large brain treasures com- 
plex memories. The relation between the phe- 
nomenon and the fact is unknowable. Ulti- 
mata explanations as to why things exist at 
all are beyond science and beyond reaeo2~, 
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ti' oking for a purpose answers nothbg; for 
e everlasting question still remains: "What 

is the puqmse of the purpose?" The earliest 
endowment or instinct of life is to get food. 
It took millions of years before an organ was 
made that could move and seek for it. Life 
always presses on the boundary of its food 
supply, so that there ib a constant struggle 
h r  existence. This has led to universal 
slaughter and parasitism. Mr. Darrow asserta 
that Fabre says that he has never found any 
species save man that acts as  a parasite to its 
own kind. Whenever a man wante to conceal 
a falsehood he resorts to metaphor. It is only 
metaphorically that man is a parasite on his 
kind. A parasite is by scientidic deMtion a 
smaller plant or animal of another species 
that lives on the abundance of a larger one. 
But almost all animals steal from each other 
and many prey upon their own kind. Most of 
the fishes prey upon their own young. Mr. 
D a r ~ w  himself has given illustrations of such 
greymg. The females of spiders, scorpions, 

rayimg Mantis,'! etc., as he has shown, eat 
t f e  males in the nuptial act. The controlling 
desire of the female is to eat; i t  is different 
with the male. And here we see how instinds 
are mechanically limited. If males had shown 
a tendency to eat the females in the sexual 
act they would have wiped their kind from the 
earth. After the act of impregnation the male 
can be spared. The death of the female would 
mean the death of the possible progeny. Wmng 
variations often occur, but they correct them- 



INSTINCT AND REASON ' 63 

selves by their own extermination. Personally 
I think that accompanying every adapted 
tropiem there is a sense of comfort or discom- 
fo r tperhaps  too elementary for us properly 
to conceive with our higher and more acute 
sensations. A Mantis that allows itself to be 
eaten without resistance cannot have much 
pain, nor a wasp after it has been cut in two 
a t  the waist that keeps on sucking the juice 
or syrup it was indulging in before being 
severed. 

The facts of adaptation are universaI and 
apparent. Their causes are more concealed; 
but when discovered are usually so simple as 
to cause us to be astonished a t  our previbus 
astonishment. Take the adaptation that en- 
ables the chameleon to change its color with 
its environment. For millions of yeah colora- 
tion has been a subject of natural selection. 
Half of Nature is a camouflage. Butterflies, 
moths, Mantis, etc., mimic to perfection the 
leaves, flowers and branches on which they 
generally abide. As to the cause a simple ex- 
periment tells the story. Professor Cesnola 
tethered 45 green praying Mantises to green' 
herbage and 65 brown ones (both colors being 
changeable with the season) to withered herb- 
age and found that not one of them was taken 
by a bird in 17 days. He reversed the order 
and found all the green ones were taken in 11 
days, while only ten of thz brown ones on 
green herbage escaped the vigilant birds in 
17 days. Does anyone doubt the mechanical 
cause of this adaptation? The selection not 
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oply extends to color but to shape and habit. 
The praying habit of the Mantis is its method 
of mimicking a dead branch. Has design or 
Upetrified reason" anything to do with this? 
To believe so one must be verv credulous. 
Coloration has numerous causes. I t  may be 
chemical or mechanical. In the evolution of 
organic substances a colorless matter has been 
found,, called chromogen, that takes on differ- 
eht colors according to the amount of oxida- 
tion. Nature made millions of futile experi- 
ments before she developed this substance. 
These experiments, as Dr. R. G. Eccles has 
shown, as  well as others in the building up of 
the organism, were mainly the side product 
of parasiti~m. It is all a battle of chemical 
polvents and resistants to these solvents. Not 

metazoan creature on earth is free from 

g arasites. In the years agone I have shown 
ow this parasitic battle has been the cause 

of the imperviousness of the skin to microbes, 
the heat and coagulation of the blood, the 
poisoncrusness of all organic substances when 
injected into 'the system without being first 
broken down by the solvents of the stomach 
into their respective amino acids, the retire- 
ment of the germ cells to secluded parts of 
the body and their gradual decrease in num- 
bers, the separation of the sexea, the close 
chemical connection of all consanguineous 
apecies, as proved by anaphylaxis, etc., etc. 
All this differtiation is the work of blind 
natural selection. Neither the parasites nor 
the cells have brains. A chemical change that 
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will dissolve or resiscis all that  Nature needs 
to build on, and these changes b the aid of 
sentiency are continually being forced. The 
greatest marvel is the power the organic 
molecules have to change from acids to bases, . 
and vice versa, by mere rearrangement of . 
radicals, but this, to be understood, requires 
more knowledge of chemistry than the average 
reader possesses. 

The parasites select the food thy need by 
solvent powers of their own juices. A mil!ion 
different kinds of food may be touched with- 
out awakening response, but when they touch 
the right kind, like the liver-fluke with the 
snail, they show excitement. A certain kind 
of mosquito-the anophele-unerringly selects 
the blood of man. Another kind of mosquito 
selects bird's blood. In this selection each 
carries to the host the germ of a parasite. If 
the first kind bites a bird i t  swallows with the 
the bird's blood a parasite. When i t  does so it 
digests both blood and parasite. If the second 
kind bites a man, i t  also takes in a parasite, 
but digests it. Thus both parasites are killed. 
But when they attack their preferent~al food, 
and the parasite is taken in, neither of them 
can digest it. I t  has a stage of development 
in their own system and is transferred again 
to the host. If both of these mosquitoes should 
vary so as  to digest both parasites, malaria 
would depart from both bird and man. 

I have made this excursion into biology a t  
the call of my friend, Hugh Martin. I hope it 
will clarify his judgment. He plainly saw that 
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Mr. Darrow's treatment led nowhere, but was 
tho much tinctured with Lamarckism to furnish 
the proper reason. No proof has ever been 
advanced that a habit becomes an instinct. 1 
Some of the most perfect instincts could not i 
arise by habit, for they are executed only once 
in a life time. Almost all people reverse the 
order of Nature and try to make qtructure a 
product of intelligence. The very opposiite is 
true. Man is intelligent because of his brain 
etmuture, made by natural selection, and some 
people are no more competent to become phi- 
losophers than I am competent to become a 
Caruso. My vocal cords are defective and no 
training could change them beyond inherent 
capacity. We all have a reserve power that 
training can improve, but it i~ limited by the 
structure. Only the survival of favorable va- 
riations can improve a voice or improve a 
brain. The higher animals have an intelligence 
that enables them through experience to add 
to and build on their instincts. A bird does 
this. The first brood of ducks a hen raises 
eauses her endless alarm, when they approach 
water, but after she has raised several broods. * 

she will actually call her own chickens to go 
into the water. Fear is instinctive where fear 
ia a protection. The fear of snakes goes b&- 
yond man to the monkeys, and even lower 
than that, as I have seen my turkeys crane 
their necks and chatter like magpies a t  one. 
A pig has no such fear, because a pig is iin- 
mune. The habit of the dog to turn aropnd 
before lying do? promoted h ~ s  comfort, when 

- 
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as a wolf he camped where the night found 
him and lay down in the grass, stubble or 
weeds. How structure and instincts are cor- 
related is the unknowable. No one knows it 
all, but it is not safe for a man to assert that 
because he and his self-selected instructors 
have not an explanation of a fact, no one 
else has. ' 
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824 Life of Lincoln. Bowrr. 
312 L ~ f e  and Works of Lau. 

rence Sterne. Qunn. 
3 28 Add~son and His Timed, 

Finger. 
323 The Life of Joan of 

Arc. 
339 Thoreau-the Man 

Who Escaped from the 
Herd. Finger. 

' 126 History of Rome. 
A. F. Gilea 

128 Ju11uq Caemr: Who 
He Waa ' 

186 History of Printing. 
149 Historic Orimes Pnd 

Criminals. Finger. 
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175 Science of History. 
3 h u d e ,  

104 Battle of Waterloo. 
Victor Hugo. 

. 62 Voltaire. Victor Hugo. 
, 125 War Speeches of 

Woodrow Wilson. 
22 Tolatoy: His Life and 

Works. 
142 Bismarck and the 

German Empire. 
286 When the h r i t a n s  

Were in Power. 
348 Life of Columbus. 

68 Crimes of the Borgias. 
Dumas. 

%87 Whistler: The Man 
and His Work 

61 Bruno: His Life and 
Martyrdom. 

147 (Iromwell and His 
Times. 

286 State and Heart - 
Affairs of Henry VIII. 

60 Paine's Common Sense. 
88  Vindication of Paine. 

Ingersoll. 
33 Brann: Smasher of 

Shams. 
Sex Life in  Greece and 
Rome. 
Speechee of Lincoln. 
Speeches and Lettem 
of Geo. Washington. 
Was Poe Immoral? 
Whitman. 
Easav on Swinhurne. 
R e ~ t u ,  The Man and 
His Work. 
Lost (Iivilizathns. 
Finger. 
Oonstantine and the 
W n n i n g s  of Christi 
anitv. 
&Gn and the 4aints. 
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67 Church History. 
H. Y. Tichenor. 

169 Voices From the Past. 
266 Life of Shakespeare 

and Analyeis of His 
Plays. 

123 Life of Madame Du - .  
Barry. 
Life of Dante. 
Life of Mary, Queen 
of Scots. Dumas. 
Life of Samuel 
Johneon. Macaulay. 
Trial, of Wiliam Pen& 

Humor 
291 Jumping Frog and 

Other Humorous Tales. 
Mark Twain. 

1 8  Idle Thoughts. of an 
Idle pellow. Jerome. 

166 English as  She Ie 
Spoke. Mark Twain. 

'231 Eight Humorous 
Sketches. Mark T w a i l ~  

205 Artemus Ward. Ris 
Book. 

187 Whistler's Humor. 
216 Wit of Heinrlch deine 

George Eliot. 
20 Let's Laugh. Nnsby 

Literature 
278 Friendship and Othd 

Essays. Thoreau. 
195 Thoughts o n Nature. 

Thorean. 
194 Lord  chesterfield'^ 3 

Letters. 
63 A Defense of Poetry. . 

Shelley. 
97 Love Letters of King 

Henry Vm. 
9 Eighteen Essays 

Vnltni- 



Toleration. Voltaire. 
Love Letters of Men 
and Women of Genius. 
How I wrote "The 
Raven". Poe. 

- - -. - - - - -- - - . . - -- - .-. 
John Stuart Mill. 

17 On Walking. Tboreau. 
70 Charles Lamb's Essavs 

235 Essavs. Gilbert K.. 
Chedertod ---  -. 

7 A Liberal Education. 
Thomas Huxley. 

233 Thoughts on Literature 
and Art. Goethe. 

236 Condescension in  
Foreigners. Lowell. 

241 Women, and Other 
ABssaus Mseterlinck. 

10 Shelley. Francis 
Thompson 

289 Pepya' Mary. 
299 Prose Nature Notea 

Walt Whitman. 
3i5 Pen, Pencil and Poison, 

Oscar Wilde. 
313 The Decay of Lying. 

Oscar Wilde. 
36 Soul of Man Under . 

Socialism. 0. W W  
293 Francois Villon: 

Student, Poet and 
Housebreaker. R 'L. 
Stevenson. 

Maxims and Epigram 
Gems from Emerson 
What Great Men Have 
Said About Women. 
What Great Women 
Have Said About Men. 
The Wisdom of 
Thackeray. 
Wit and Wisdom of 
Charles Lamb. 
Wisdom of I n g e d L  

1 Aphorisms. George 
Sand. 
Epigrams. Oscar 
Wilde. 
Epigrams of Wit and 
Wisdom. 
Maxims. 
Rochefoucaufd. 
Ep~grams of Ibaen. 
Witticisms and Re- 
flect~ons. De Sevigne. 
Epigranls of George 
Bernard Shaw. 

155 Maxims. Napoleon. 
IS1 Epigrams. Thorenu. 
?28 Aphorisms. Huxley. 
13 Pro%erbs ot Enaland 

11 4 Proverbs of ~ r i n c e .  



I 

v 
115 Proverbs of Japan. 
116 Proverbs of China. 
117 Proverbs of Italy. 
118 Proverbs of Russia. 
119 Proverbs of Ireland. 
120 Proverbs of Spain 
121 Proverbs of Arabia. 

Philosopby, Religion 
159 A Guide to  Plato. Du. 

rmt. 
342 The Buddhist Philoso. 

plry of L ~ f r .  
847 ;\ Guide to  Stoiriem. 
124 Theorv of Reincarna- 

tion Rxplained. 
157 Plato's Republic. 
62 Schopmhauer's Essays. 
94 Trial -nd Death of 

Socrates. 
65 Meditations of 

Marcue Aurelius. 
64 Rudolf Eucken: His 

Life and Philosophy. 
4 Age of Reaaon. Thomas 

Paine. 
65 Herbert Spencer: His 

Life and Works. 
44 Aeqop's Fables. 
165 Discovery of the Bu- 

ture. H. G. Wells. 
96 Dialogues of Plato. 

325 Essenre of Buddhism. 
103 Pocket Theology. 

Voltaire. 
132 Foundations of Re- 

ligion. 
133 Studies in Pessimism. 

Scbopenhauer. 
211 Idea of God in Na- 

ture. John Stuart 
Mill. 

212 Life ~ n d  Character. 
Cloethe. 

800 Ignorant Philosopher. 
Vdtaire 

Thoughts of P:~scal. 
The Stoic l'hilosophy. 
Prof. G. Murray. 
God : Known -and 
Unknown. Butler. 
Niet~sche: Who llc 
Was and What He 
Stood For. 
Sun Worship and 
Later Beliefs. 
Tirhenor 
~ ~ y r n p i i n  ' Gods. 
H. M. Tirhenor. 
Primitive Beliefs. 
Cpine~r Philosophy of 
Life. - ... 
What Life Means to 
Me. Jack. London. 

Poetrp 
152 The Kasidah. Burton. 
317 &'Allegro and Other 

Poems. Milton. 
283 Courtship o f M i 1 e s 

Standish. Longfellow. 
282 Rime of Ancient Mar- 

lner. Coleridge. 
297 Poems. Robert 

Southey. 
329 Dante's Inferno, 

Volume 1. 
330 Dante's Inferno. 

Volume 2. * 

306 A Shropshire Lad, 
Housman. 

284 Poems of Robert 
Bums. 

1 Rubaiyat of Omar 
Khayyam. 

73 Walt Whitman'e 
Poems. 

2 Wilde's Ballad ef 
Readina Jail. 

32 Poe's Poema 
164 Michael Angeldo 

Somets. 



Poems of Evolution. 
Snow-Bound. Pied 
Pine, - -=-.. 
Qreat English Poems. 
Enoch Arden. 
Tennyson. 
Shakespeare's Son- 
nets 
Lays of Ancient Rome. 
Macaulay. 
Vision of Sir LaunfaL 
Lowell. 
The Vampire and 
Other Poema Kipling. 
Prose Poems, 
Baudelaire. 

Science 

63 Insects and Yenr 
Instinct and R e a e u ~  

189 Eugenic& HavelooL . 
Ellis. 

Series of Debates ' 
11 Debate on  Religion, ' 
39 Did Jesus Ever LiwP 
130 Controversy on Chris- 

tianity. Ingersoll and 
Gladstone. \ 

43 Marriage and Divorce. 
Horace Qreeley and 
Robert Owen. 

208 Debate on Birth Oon- 
trol. Mrs. Sanger and 
Winter Ruesell. 

129 Rome or Reawn. 
Ingersoll and Manning. 

122 Spiritualism. Codan 
Doyle and McCebe. 

171 Has Life Any Mesa-  
ing? Frank Hams  
and Percy Ward. 

206 Capitalism v a  Social- 
Ism. Seligman and 
Nearing. 

13 Is  Free Will a Fact or 
a Fallacy? 

234 McNeal-Sinclsir De- 
bate on Socialiem 

141 Would Practice o i  
Christ's Teachings 
Make for Social 
Progress? Nearing , and Ward 

Miicellaneolu 
326 Hints on Writing 

Short Storlea. m r .  
192 Book of Synonyms. 
25 Rhyming Dictionary. 
78 How to Be an Orator. 
82 Oommon Faults in 

Writing English. 
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127 What Expectant 
Mothers Should Know. 

81 Care of the Babv. 
136 Child ~ r a i n i e - "  
137 Home Nursing. 
14 What Everv Girl Should 

Know. Mrs. Sadger. 
Caae for Birth Control. , 
Manhood: Facts of , 
Life Presented to  
Men. 
Marriage: Past. 
Present and Future. ' 
Besant. 
On Threshold of Sex. - 

9 8. RO*N t o  love. 
172 Evolution of Love. 

Ellen Key. 
203 Rights of Women. 

Havelock Ellis. 
209 Aspects of Blrth Con- 

trol. Medical, Moral, 
Sociological. 

93 How to Live 100 
Years. 

167 Plutarch's Rules of 
Health. 

330 The Prince. 
M achiavelli. 
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