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THE GRASSHOTPER BOOK

hinder shins a half dozen times.

The eggs of katydids are laid in the fall and hatch
in the spring. Their egg-placers are remarkable to see,
Though hollow, all suggest some sort of weapon, re-
sembling, 1in the different kinds, pruning knives,
sickles, scimitars, swords, and daggers. The first three
of these designs are flat and curved affairs of varying
lengths, carried by such as the green angular-winged,
oblong-winged, bush, and meadow katydids. The
swords, as long as their owners’ bodies, are worn by
the sword-bearing cone-headed katydids, also meadow
dwellers. And the daggers, belonging to the brown and
the albino cave-katydids, are actually diggers for
planting eggs in the earth.

Tree, bush, and meadow katydids place their pre-
cious packages 1n portions of the plants they live upon.
Some, like the cone-heads, lay between the stems and
sheaths of meadow grasses. Some, like the broad-wings,
use crevices 1n the soft bark of trees. Others, such as
the angular-wings, embroider the edges of leaves or
twigs with rows of cucumber-seed-shaped eggs neatly
overlapping. These are held in place by just the right
amount of glue, which substance 1s exuded in the egg-
laying of all katydids and crickets, though in no such
quantity as with grasshoppers.
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KATYDIDS AND CRICKETS

The eggs of the fork-tailed bush katydids are very
flat at first. They have to be because they are placed
between the upper and lower layers of a single leaf.
Grasping the leaf with her forefeet, the bush-katydid
bites away some of the rim. Then, holding her egg-
placer 1n her jaws to guide 1t, she does a job more diffi-
cult than threading a fine needle, after many misses
finally getting the egg-placer between the two halves
of the leaf. An egg 1s released and the placer with-
drawn. Sometimes she puts as many as five eggs 1n a
row before selecting a new location. The flat eggs soon
swell, producing Little bulges as the leaf heals over
them.

The cave-katydids, pale with brown markings,
which live 1n one of my insect cages, started laying
eggs in August and were still at 1t in the middle of
October. When about to lay, a female scrabbles at the
duirt in front of her, pushing it back beneath her with
forefeet, farther back with her middle feet, and kicking
it out behind with her big hind legs. She does not ap-
pear to be trying to dig a hole. After a few nervous
minutes of this, she reaches out with all six legs, grasp-
ing bits of rubble as though to guy herself down like
a tent in a storm, and brings her dagger egg-placer
(which usually points backward like a tail) up under
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her till it points straight down.

Twisting and turning her body, she drills into the
loam till all of the egg-placer is out of sight. She raises
it and lowers it six or seven times, still twisting, feel-
ing for the best spot between dirt particles below for

the single egg. Satisfied at last, with egg-placer thrust
clear down, she sits very still for half a minute. Pres-
ently the two little tails at the end of her body quiver
slightly. Then up she gets, for the slender egg is now
in the ground, well planted.

As her egg-placer moved in and out of the earth like
the needle of a sewing machine, she was herself in fact
a sowing machine, planting katydid seed. An inch
away she does it all over again, though with far less
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frantic scrabbling at the start. She may deposit half
a dozen eggs this way and several more upon the mor-
row. This performance takes place in August, Septem-
ber, and October, and for all I know 1t may happen
again before a real hard freeze sets in. Thus, though
these cave-katydids lay few eggs at a time, they do so
several times a season. It is possible that, living some-
what sheltered lives, such grasshopper relatives do not
die after one season, but survive the winter and lay
more eggs the next year.

Their notion of a cave is any dark enclosure, prefer-
ably a trifle damp, and they leave their forest nooks to
live in our cellar. They dash into a mouse hole when
I open the tool closet door, a dangerous refuge if the
mouse should feel like eating them. One even went up
through the walls to the attic and, trying the bait in
a circular mouse trap there, ended its career in strange
surroundings.

These cave-katydids are most pugnacious. On their
long hind legs are large and wicked-looking spurs, used
by the males in some fancy dueling. This they carry
on in rounds, often half an hour long, with rest periods
for eating mushrooms or mildewed fruit and such
choice morsels, and for seeking favor with the females.

Sometimes when one male, walking around an ob-
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ject, comes suddenly face to face with another, he will
charge, fiercely striking out with his front feet as 1f to
seize the other just behind the head. The other never
faces this style of attack but leaps as though for hus
very life.

But 1f, as happens most of the time, each sees the
other from a little distance so that there can be no ele-
ment of surprise, they go at each other rear end to,
fencing with their great hind legs. Apparently they
see very well what they are doing with their compound
eyes, and I notice they are careful to keep their thin
long delicate feelers forward and out of harm’s way.

They don’t kick at each other as the females some-
times do, but jab savagely as though to tear the tender
and thinly armored body of the rival with their big
sharp barbs. On these same spikes each catches and par-
ries the thrusts of the other, if not on the first and long-
est barbs, then farther up the shins on smaller ones,
where also the power of the rival’s stroke 1s partly
spent already, as a rule.

But once in a while a jab is so swift and furious that
the striking leg zips past the other fellow’s guard and
even rakes at his head for the fraction of a second, en-
dangering the feelers, often more important to a cave-
katydid than its eyes. “Never turn your back on an
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opponent” is a rule observed in reverse in their style of
boxing.

They do a lot of holding too, each gripping one of
his rival’s hind legs in his own rear claws while trying
to shake his other leg free from the rival’s grip, to land
another blow. Often, while holding and watching for
the slightest weakening of the other’s grip, they back
closer and closer together till their great legs are
spread, it would seem, to the breaking point.

But though they have fought so fiercely, on the
ground, up the walls, and upside down on the ceiling
of the cage almost every day for three full months, not
one has suffered any injury as far as I can see. It seems
to be almost a sport with these energetic insects, serious
though their rivalries may be. I am inclined to think
that to really do each other in, a battle jaw to jaw
would be the thing. And evidently none of them wishes
to take this risk unless at an instant of surprise when,
as I say, only the surpriser is willing, the surprised
always leaping out of the way.

I think these cave-katydids live quite happily in
their cage. By nature they prefer enclosures and never
try to get through the wires as grasshoppers, needing
the great open spaces, will do to their dying day. With
plenty of crannies in which to hide, room to chase each
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other, and lots to eat they are as healthy now as they
were way back in June.

Being wingless, they are mute. And there is not the
least hint of an ear on their forward shins where other
katydids and crickets have them. Yet this may not
mean that they are deaf. For while good reception on
the radio does not interest them, they are shocked and
scared by static. So, whereas they may fail to notice
certain kinds of sounds, they keenly fee! some others,
though with what I cannot say. Perhaps their very long
feelers, often called antennae, are actually aerials of
a sort.

When nights are cool or cold, they gather on the ceil-
ing of their sleeping box where the day’s heat lingers
longest, and where crowding conserves their bodies’
warmth to some extent. They don’t do this out of com-
radely concern for one another’s welfare; each is acting
on its own behalf exclusively. This brings them all
into the same, the warmest corner, where they settle
down only after much pushing and unceremonious
shoving. The males may do a bit of spurring and spar-
ring till finally all succumb to slumber. So they remain
until the rising temperature next morning thaws them
into another day’s activity.

QOut on the open plains west of the Mississippi are
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various brown ground-loving katydids, wingless or
nearly so, and much like cave-katydids in most re-
spects. But they are great multipliers and, as if grass-
hopper plagues were not enough to drive the farmers
crazy, these related insects, usually called Coulée

crickets and Mormon crickets, sometimes do tremen-
dous damage to the crops. In 1936, in Utah, vegetable
farmers borrowed 84,000 turkeys from poultry farmers
during a “cricket” plague. The big birds gobbled up
the invading insects, saving the crops and returning
to their owners all fattened up for market. Does the
old-time phrase about killing two birds with one stone
apply here? It was 84,000 birds and billions of
“crickets.”
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CRICKETS IN PARTICULAR

OME of the crickets, properly so-called, look

quite a lot like some kinds of katydids and are

their nearest relatives. Tree crickets have a
katydidly look with their long feelers, egg-placers, and
very long legs. But whereas katydid wings overlap a
little just behind the shoulders, they lie otherwise
along the sides of the body, only touching at their
upper edges over most of the back. Cricket wings may
cover the sides somewhat, but they overlap and lie
flatly one upon the other for their entire length. Among
the many kinds there are crickets with big wings,
smaller wings, and no wings at all.

Crickets lay their eggs in as great a varlety of places
as do katydids. Tree crickets use the bark or pithy
stems of the plants which they inhabit. Their egg-plac-
ers have a saw edge at the end for cutting into the
tough material. Field crickets punch holes in the earth
with their awl-like egg-placers. And mole-crickets lay
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their eggs in rooms hollowed out in their burrows un-
derground.

Though katydids make much of the nighttime
racket, crickets, as our ears feel it, make the more
melodious noises. Not that it matters to the insects
how it all sounds to us. It used to be asserted that be-
cause only male grasshoppers, katydids, and crickets
could produce sounds, the sounds were made for the
sole purpose of enchanting females.

But when I see my favorite field cricket making his
morning rounds, touching this and that with his feel-
ers, tickling a sleepy grasshopper till it jumps, clean-
ing up a bit, nibbling a little food, playing happy-
sounding music all the while, I don’t believe his feel-
ings are romantic.

When the female comes out of her cardboard sleep-
ing box, he greets her with some extra fine fiddling.
But he may work up to such a pitch as to be almost
speechless, his wings working feverishly but making
only a dry rustling sound with now and then a feeble
squeak. Perhaps, however, there are some lovely sounds
she hears but which my human hearing fails to gather,
some notes especially for her.

He almost always turns his back to play. I find that
he sounds twice as loud facing away as facing toward
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me. His raised wings amplify the sound like the flare
of a megaphone.

He delights to fiddle in the outer half of a safety
match box, increasing his volume tremendously, as
some of us enjoy shouting in an echoing underpass.
He seems to feel that the little half-a-box belongs to
him, for he will tolerate the presence of no other insect
in 1t. There are several grasshoppers in his cage which
have made the mistake of crawling into that box. They
weren’t crawling when they left it.

The male tree and bush crickets have something
more than just music with which to charm the females.
On the back of each, beneath his wings, is a basin-like
depression containing a sweet liquid. The females dote
on this, and though they may have eaten nectar-filled
aphids half the night, a whole dish of cricket candy is
still irresistible.

The playing of his honeyed notes may not always
be intended to attract a female, but certainly it serves
to tell her where he is 1n the darkness, and at the same
time, because his wings are always raised high in play-
ing, she can help herself to some of his sweets. But a
fiddling bush cricket male has been observed to act
rather bothered by the arrival of a female with her
everlasting sweet tooth. He edged away as though it
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was to him a nuisance that he couldn’t get his wings
up to play once in a while without some female coming
around. As with my field cricket, a bush or tree cricket
may make music for its own sake sometimes, or just
because he feels all right.

The temperature has a lot to do with how they feel
and how and when they fiddle. The ghostly pale snowy
tree cricket is called the temperature cricket too, be-
cause by counting the number of notes he makes per
minute you can figure within a few degrees how warm
or cool it 1s. At 63° he does 100 chirps per minute,
working faster with more heat or slowing down with
less.

This musician works on the night shift mostly. But
when I light a fire in my study stove in the chill of a
mountain morning, and sit at the desk with my outdoor
clothes still on, I can tell when the thermometer reaches
64° without even looking up from my work, My faith-
ful field cricket starts hus first scrapy tuning up almost
exactly at that point every day. At 66° he is going “full
organ” and I remove my coat and cap.

As the room becomes still warmer, it seems as though
he were using a sustaining pedal. His notes, instead of
each ending as he begins another, seem to persist and
collect and pile up till the place 1s crammed to burst-
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ing with them. Then 1f the day is coming on fair and
sunny, I put the cage outdoors and try to collect my
wits once more.

There are other smaller kinds of field crickets, but
this kind, partly because of its large size—the body
alone is one inch long—makes a charming pet. Crickets
are kept as pets in various parts of the world, espe-
cially in Asia. People take them along and hang their
cages in the trees to sing for them at picnics. In the
Dutch East Indies the natives bet on cricket fights.
Two males meet between their respective bamboo
boxes. The one that pushes or chases the other back
into his box first wins the bout. Seldom do the con-
testants really harm each other.

But there is no female present at such fights to egg
the battlers on. My field cricket has a big black beauti-
ful wife. One day, just to see how he would act, I
put another male into the cage. Instantly he flew into
a rage and rushed at the intruder. Fiddling furiously,
jaws agape, he came close to the other male, holding
fast to the floor with all his claws, but tensing all his
leg muscles so that he swayed in angry jerks forward
and back and from side to side. He became a veritable
jitterbug, dancing all over without moving out of his
tracks.
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Almost as though embarrassed by the scene, and
certainly bothered by such a cricket cursing, the new-
comer kept moving away, only to be followed and
threatened by the furious war dance again and again.
Things quieted down after a while, but the irate hus-
band was actually anything but peaceful in his heart.
Though I was not a witness, he must have fought and
killed his hated rival one dark night, for the following
morning I found only the latter half of that unhappy
msect lying on the cage floor amongst other edibles.
For it was also evident that the husband and his wife
had had a supper after the battle.

Though very jealous of possible attentions to his
wife, my cricket has shown a peculiar interest in
another female insect, not a cricket. There was a pair
of red-legged locusts in the cage for some time, and
he often dashed threateningly at the male grasshopper,
or walked up and put his forehead against the grass-
hopper’s forehead and pushed him backward like a
butting bull. At other times he simply shouldered him
out of the way. But he always sidled gently up to the
female grasshopper, edging in as close as he could,
standing then beside her, playing his feelers over her
and giving short slight chirps.

Once he placed his forehead against hers and once
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against a slant-faced locust female’s, but unlike his
treatment of the male red-leg, he didn’t push them
around, just stood there apparently gazing into their
glassy compound eyes. He inspects every grasshopper
I introduce into the cage and seems to delight in
tickling them with hus feelers till they jump, while
always walking well around their powerful hind legs
out of the range of a backward kick.

I keep writing “‘evidently, apparently, as though,”
because I don’t really know what prompts him to do
some of the things he does. But I can’t help wondering
what sort of 1deas are busy in his brain. For more than
any other insect I have ever watched, yes, even more
than ants, he seems to think. Ants often appear to think
a lot about the work in hand, the routine daily touil.
But this cricket acts like a free adventurer who goes
about with an open mind, taking his fun where he finds
it and having himself quite a time. Besides a set of
strong feelings, he seems to have a very lively curiosity
and some ability to satisfy it. When his wife had fran-
tically dug a depression 1n the dirt and was sinking her
long needle egg-placer deeply nto the bottom of 1t,
he stood by, touching her with his feelers, seemingly
as interested as a human bystander watching someone
using a pneumatic dnll. Maybe he didn’t understand
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what was taking place at all, but I'll wager he knew
as much about it as some people do who watch men
work with modern machinery.

He would go away and come back to stand chirping
rather softly, maybe not sympathetically, perhaps just
speculatively. When she finally finished her work and
crawled up the wall, he stepped into the dirt box,
wings raised as if to fiddle. But he didn’t fiddle and
yet he kept his wings up as though forgetting to lower
them, so interested did he become in the dirt where she
had been. Perhaps he was only interested in the scent
of the slight amount of glue she left in the ground. It
would be humanizing an 1insect to claim that he was
aware that he had become a father, or that knowing
this would matter to him. And yet, who knows? My
brain is too different from his for me ever to know
just what was in his mind. After a few moments he
followed his wife up the wall and began befiddling
her very gaily.

He appeared to take account of his wife’s activities
and act accordingly on another occasion. They were
eating on the opposite ends of a section of green string
bean pod as it lay upon the floor. Presently his wife
extracted a small bean from the pod and carried it
quickly into her sleeping box to eat. Immediately he
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hurried after and put his head in her door. She backed
him out. Twice more he tried. The third time she
emerged minus any sign of the bean and walked away,
In he scurried and stayed for some time. I couldn’t see
him but it seemed certain that he was either enjoying
a portion she had left or looking long, 1f futilely, for
what she didn’t leave.

These crickets don’t spit when you pick them up.
They are neat and tidy, sprucing up several times
a day and doubtless during the night as well. Feelers
are treated as katydids treat theirs. The sides of the
body are rubbed with the hind legs moving from
front to back. The two tail feelers are cleaned thus
also. The chest 1s scraped by walking with it held
against the floor, “chin” up, the underside of the abdo-
men being dragged the same way afterward. By throw-
ing the hind leg way forward it can be licked from
knee to end claws. And a surprising portion of the
wings can be reached with the mouth by bringing
them forward and laying the ends on the floor, one at
a time.

Common from Canada to Patagonia, this big black
cricket is not the kind Dickens wrote about in Eng-
land. But 1t 1s likewise a very cheerful cricket to have
on the hearth, unless 1t has only recently acquired
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wings, its musical mstrument. In such a case its efforts
will be scrapy and of very poor tone at first, as is too
true as well of human novices on the violin. But in a
few days the tone and volume will have improved tre-
mendously, and you can enjoy the truly cheerful qual-
ity it has taken on. Coming out from behind the wood-
box as your cricket always will in the evening, it walks
fiddling across the floor, almost as unafraid of you as
the dog drowsing before the fire, secure in your friend-
ship.

Friendship for crickets ends when too many enter
our homes. Dickens wrote of a hearth that had one
cricket. But sometimes they increase so in the walls of
FEnglish houses that a person can scarcely sleep for
their nightly chirping, and has a battle royal on his or
her hands keeping them out of the food and furnish-
ings. They can be as bad a pest as their cousins the
roaches, except that no horrid aroma collects where
they have been, and they do “sing” cheerfully, if too
much at times.

When our field crickets come indoors in numbers,
they forget the hearth and roam all over the house,
getting into the food if they can and eating holes in
carpets and curtains and everything made of cloth.
So on the whole it is better that they stay in the fields
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and use their own burrows and go on eating grass and
such good food.

Field crickets use burrows for the first half of the
summer, living alone or at most in pairs. Later they

A MOLE~
CRICKET

MUCH REDUCED

become very socially inclined and, except when they
go in for wholesale house invasion, congregate in large
numbers under the rubble of the fields and the rubbish
of town dumps and such cranny-providing places.
Frost ends their social season and most of their lives.

Whereas field crickets dig their temporary burrows
with ordinary footgear, mole crickets are especially
equipped for a life lived mostly underground and
make themselves galleries as good as those of the much
praised ant. It is believed that in these excellent quar-
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ters they live for more than just one season. Therr
eggs are laid in chambers which open on the galleries
and since no drilling egg-placer is needed to get them
underground, mole crickets do not have them.

All the important digging is done with apparatus at
the other end. Here, as with their mammal namesake,
is a remarkable development of the thorax, forelegs,
and feet for gouging a passage through the earth by a
sort of breast stroke motion. With this powerful equip-
ment the mole cricket fairly swims along beneath the
surface of the ground, humping 1t up as it goes very
much as does the mole itself.

With strong projecting jaws it snips off roots that
stretch across its course, and if the course happens to
be through a garden, that is just too bad for the gar-
dener. Its feelers are very stunted, as befits an insect
of its habits. But the two tail-like members at its latter
end are extra large and sensitive. They are useful as
feelers when the mole cricket wants to back through
the darkness of its diggings.

A good thing, from a gardener’s point of view, 1s the
fact that mole crickets prefer soil that is generally too
damp for gardening. They are most common near
swamps and ponds. Here, unseen, fiddling from just
within their burrow openings, they are supposed by
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most human hearers to be peeping frogs.

And here we must leave the crickets to consider,
for a little space, certain unwelcome comrades of life
on shipboard and in town.
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THE ROACHES

T IS easy enough to give the grasshopper his due,

One gladly says a good word for the katydid.

And the cricket is a creature to be almost fond

of out-of-doors, and to enjoy even mote indoors 1f 1t 15

a blessing that comes singly. But just one cockroach 1s
too many to delight us in our homes.

For no matter how often the cockroach cleans its
feet and feelers, we may be reasonably sure that before
1t crawled into the cellar and came sneaking up
through a thin crack between the water-pipes and floor
it was making merry in some vile garbage dump or
gutter. And now 1t wants the privilege of promenading
on the pantry shelves and feasting 1n the cookie jar
when darkness falls. Turn on the light and the thiev-
ing villain flees, drooling in 1ts fear a brown saliva,
the horrid scent of which remains, the calling card of
a most unwelcome visitor,

Driven from the kitchen, 1t will go to the study per-

108



THE ROACHES

haps, and gnaw the bindings of your books to get at
the glue. Scrunching its flattest it will even devour the
paste that holds the paper to the wall. Liking water-
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colors though not appreciating art, it will eat the colors
from your pictures and from your unclosed painting
box.

The cockroach frequently does wash its feet; though,
bathed in its own unsavory saliva, they can be clean
only from 1ts point of view and not from ours. Yet
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we can take advantage of its spruce-up habit to rid
the house of its unlovely presence. If we scatter
poisonous powders in the cracks where it crawls, some
will collect on 1ts feet. When next they are washed,
enough poison will get into its mouth to kill it.

Splendid! But there are always others where it came
from and so, in localities where cockroaches are com-
mon, defense against them must be continuous. Eter-
nal vigilance is the price of purity, as it is of almost
anything we cherish. Yet unless all help in the defense,
some who have been the “have-nots” will become the
“haves’” and vice versa.

When a New York restaurant attacked its pest of
roaches with poison chemicals, many were seen to leave
by the front door, walk past six feet of masonry, and
enter the restaurant next door with all the people. Of
course, Old Mother Nature cared just as much for
those roaches as for the customers. It wouldn’t have
mattered to her which fared the better, the insects or
the humans. That was something for the restaurant
men to worry about, especially the one who wasn’t
fumigating.

Despite our strong dislike for roaches, we must ad-
mire their power to persist. With no end of insect, rep-
tile, bird, and mammal enemies after them for millions
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of years, and with every human hand against them
since caves became mankind’s first stationary homes,
they still are with us in far too thriving a condition.
Wherever we have stores of food, sooner or later they
are likely to turn up.

Starting in the tropics, they have gone aboard ships
in cargoes of provisions and thus traveled to and trans-
planted themselves in every land where people provide
the food and warmth they want. Slaughterhouses,
breweries, restaurants, and home kitchens are espe-
cially to their iking. And like those other undesirable
aliens, the rats, they make a good thing of a life at
sea. I used to gaze with horror at hordes of roaches that
lived in the warm furnace room and dined in the
steamy kitchen of a certain boarding school. But after
I grew up and went to sea, I found that they were
nothing as compared with the roaches which, given half
a chance, will thrive on ships, especially in warm
climates.

A sea-cook friend of mine, working on a small West
Indies schooner, sometimes had a chance while the
dough was rising to take a nap. But if he lay down
for only a few minutes, often as not he would wake
with his face smarting terribly. On looking into a mir-
ror he found that roaches, eating the galley grease from
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his face, had taken the outer layer of his hide as well.
And each night they chewed the calluses on the bare
feet of sleeping members of the crew. Things get pretty
bad on vessels whose owners do not fumigate.

Always lurking where there is unfailing warmth,
roaches can lay their eggs the year around, and do.

One half of a case of edgs  Jnfant raaé’z\es \

Jusé /zaz‘cﬁeg’ and fﬁ{?(/l‘ old)

But, unlike most rapid multipliers of the insect world,
roaches have long lives, several years perhaps, so that
their hatch rate greatly exceeds their death rate. Thus
therr population incieases enormously unless some-
thing drastic 1s done about it.

There are more than a thousand different kinds of
roaches, mostly brown or blackish, though there are
green or striped or spotted kinds too. Some have eggs
that hatch just before being laid so that the young ap-
pear to be born. But most kinds of cockroach mothers
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carry for a time what looks like a bulging handbag,
actually a horny egg case or capsule attached to the
end of the body. In it are between one and two dozen
eggs.

When the time is ripe, she leaves this portable incu-
bator in some warm, damp, cozy crevice where the
young ones will get on nicely when they hatch. On
emerging from the eggs, they find themselves facing
the “zipper” edge of the case with little chance of fac-
ing any other way so closely are they packed, each in
its own groove. The only way to go 1s forward, in
which they are assisted by small backward-pointing
spines projecting from their hatching-skins. Probably
all that is needed to break the cement that seals the
side of the case they are pointed toward is a little push,
perhaps from several at the same time. Some say that
the first thing they do s drool, which 1s one of the first
things they do as adults when 1n a tight spot. Their
saliva is supposed to melt the cement. But thus has not
been proved, as far as I can find out. Personally I have
never been nside a cockroach capsule just as the babies
were about to break out of it. But 1t does open a wee
mite, maybe a sixteenth of an inch or less, and out they
come, leaving their hatching-skins behind as they crawl
through their first thin crack. Thereafter the wide
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world is theirs, with its limitless scavenging possibili-
ties.
Most roaches have wings, though the females of
some kinds aren’t so provided. Roaches living always

indoors in cooler climates seldom use their wings, ex-
cept as slippery surfaces to aid in slithering through
the shallowest cracks, aided also by great ability to
flatten their bodies. But in the tropics, where some are
four inches long, they fly at night, entering lighted
houses and often pursued by bats. Several kinds of
tropical roaches belong to the great insect orchestra.
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Some, by rubbing one part of the thorax on another
part or on the bases of their upper wings, make a faint
little noise, sometimes known as drumming. And in
Madagascar, a large kind of roach can make a grunting
sound by suddenly forcing air out through the breath-
ing holes along its sides. What the roaches hear with is
not known; perhaps part of their long antennae, and
possibly the hairs on their legs and bodies, are sensitive
to sounds.

The ant in Aesop’s fable may have turned the grass-
hopper from its door. But some tropical parasol ants
actually invite the company of certain stunted cousins
of the grasshopper, a tiny kind of cockroach, into their
homes. These roaches love the oils exuded from the
armor of the ants, and the ants love to be licked. So
they go through their galleries with minute roaches
riding pick-a-back. On the other hand, another kind of
ant kills bigger roaches and carries them home for food,
if it finds them feeding in the jungle flowers. This is a
good thing for orchids, the roaches having the habit of
eating the roots of these gorgeous air plants.

The Mexicans, whose language is so beautiful, don’t
like roaches any better than the rest of us. But they
have a song about them which you may have heard.
How much more musical “Cucaracha” sounds! Only
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in Spanish can we find the heart to sing of the craven
cockroach.

It rightly has a hang-dog look, its chin forever on
its chest, 1ts eyes cast down. Its thorax all but covers

its head, like a cringing man with hat pulled down,
collar turned up, and shoulders raised to fend off the
crushing blow he peipetually expects. We cannot even
feel enthusiasm for the wretched roaches by reminding
ourselves that their ancestors were also ancestors of
termites, whose great insect nations, with their work-
ers, soldiers, queens, and even kings, rival those 1n the
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wonder world of ants. For are not termites our tor-
mentors too, invading and destroying our homes?

The Oriental roach, which is common in the Occi-
dent as well, 1s said to prey on bed-bugs. The horrific-
looking centipede in turn devours roaches. But none of
these indoor creatures can be considered with a happy
heart. Each is about as undesirable as the ones it preys
upon. The cure is hardly better than the misery.

Shall we go outdoors again and get a breath of good
fresh air, with walking-sticks?
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OW a walking-stick walking by itself

would be a vision unbelievable. Seeing a

cane tripping mmbly up the street, with

no human hand to hold it, would make us wonder if we

were dreaming or just going crazy. If only a little

three inch stick lying by a bush should rise an inch

from the ground supported by 1ts tiny twigs, move

toward the bush, climb 1t, and place itself back on the

branch from which it fell, we would have the same
inability to believe our eyes.

Yet this, or some scene like it, is what we seem to
witness the first time we see a stick-insect, or walking-
stick, Because, until it moves, we are almost certain
not to notice it at all. Not only does it look exactly
like the real twigs on the branch in shape, size, and
color, but it acts like one for hours at a time during
daylight. Pressing against the branch with its latter
end and leaning out a little with the other, it extends
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its forelegs and feelers straight before it, appearing
thus to taper off in true twig style.

The forelegs are curved at the end next the body
to fit snugly around the very small head so that they
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meet in front of the face and continue outward to-
gether. The face seems scarcely big enough for all its
features, the mouth with 1ts many parts (lips, tongue,
tasting feelers, and jaws), plus the forehead feelers
and the compound eyes. Yet everything is there and
without destroying the wondrous twiggy outline of
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the walking-stick disguise.

Even before this insect hatches it is already imitat-
ing plants. There 1s something plant-like in the very
way the eggs are laid. For the female in the tree lets her
eggs drop hit-or-muss, with no more concern for their
future than a plant has, dropping seeds. The eggs
themselves look so much like seeds that trained bota-
nists have collected them by mistake. Since walking-
sticks are numerous only every other year, it is believed
that the eggs, like certain seeds, lie under the leaves
for two winters before bursting open to free new lives
into the world.

In the very act of hatching, the baby stick-insect is
first like a sprout, then a tangled tendril, and finally,
straightening out its kinks and crumples, a twig
colored green or brown 1n the best of twig traditions.

If, before the insect is full grown, 1t loses one of 1ts
members, it can sprout another where the old one was,
a power more common in plants than animals. Starting
late, the new leg will not have time to get as large
as the others before the last molt ends all growing. It
will be smaller and may be bent somewhat, but better
than an empty socket on the insect’s side.

In spite of all this marvelous mimicry, the walking-
stick st1ll fails to feel entirely secure, and tries one
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more trick when considering itself in danger. If a bird
alights, shaking the branch a trifle where the walking-
stick is fastened, it “breaks off”” and falls to the ground
just as a dead and brittle twig would do. Rapping the
branches of trees in a big walking-stick year brings
hundreds of them down, sounding as they hit the rub-
bish of the forest floor like a shower of hail. With eggs
falling from countless females, a similar sound 1s cre-
ated.

There have been walking-stick plagues in the
eastern half of this country when the twigs of oak,
chestnut, and maple trees were stripped as bare of
leaves as the walking-sticks themselves. On the other
hand, certain intimate tropical relatives of walking-
sticks mimic leaves instead of twigs. The bodies, wings,
and legs of walking-leaves or leaf insects are ironed
out flat in perfect pale green leaf designs. It must be
equally astonishing to see a cluster of leaves climbing
about as to watch a walking-stick on the move.

A large walking-stick of New Guinea 1s heavy-set
and very rough and spiny like the bark of the trees it
prefers to feed upon. It is six inches long. But the
largest walking-stick, and perhaps the largest of all
insects, 1s an African walking-stick with a ten and one-
half mch body, a total length of sixteen inches with
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WALKING-STICKS

forelegs extended, and a wingspread of nine inches
from tip to tip. Another kind, eight inches long, found
in Brazil, 1s called the stinking-stick insect because, as
a final defense, it will spray an acnd stinging liquid at
its enemies from openings on the sides of its thorax.
This smells so horribly that the hungry enemy loses all
appetite and is only too glad to get away from there.
Several kinds of walking-sticks in our southern states
can defend themselves thus also, one squirting a milky
spray for a foot and a half or more that burns your
skin and painfully stings your eyes. Such walking-
sticks are the skunks of the insect world.

Our three-inch northern walking-sticks have no
wings, but many tropical kinds have very good ones
which, like those of our band-winged locusts, only dis-
play their beauty when the insects fly.

There remains only one branch more of the grass-
hopper’s family tree. Its members are those terrible
relatives which, while posing so prously, live entirely
by murder, not being safe even from each other.
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THE PRAYING MANTISES

RAYING MANTISES they are called, but
Plf they were billed as a vaudeville troupe in

life’s contmuous performance they would come
on as the Murdering Mantises, the Mangling Maniacs,
or maybe the Horrible Hypocrites.

Whoever named them thought he saw in their up-
raised forelegs the attitude of prayer. Some have
called them soothsayers, which means truthtellers,
because of this pious posture. But to tell the truth,
for what may they be praying? Are they asking for-
giveness for their many murders and at the same time
petitioning for more victims? That would be hypo-
critical enough. For the truth is that the forelegs are
not raised to pray, but to prey.

Never using these hook- and dagger-studded limbs
for walking, the mantis holds them folded restfully
but always ready. With weapons thus concealed, 1t
may stealthily stalk its victim or play a waiting game,
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moving nothing but 1ts head, which can be turned on
the long, neck-like thorax to look on all sides and even
behind, an act no other insect can perform. With great
black compound eyes held steadily on the prey until

it comes into snatching range, it suddenly springs its
terrible trap. The awful arms shoot out and grapple
the victim, pinning it in a score of places and pulling
it to the ever hungry mouth of the mantis.

Most frequently the prey is some other insect, any-
thing from mosquitoes up to 1ts own jumping relatives,
the grasshoppers and katydids. It quickly bites off the
heads of these kickers to stop their disturbing struggles
and make the eating easier.
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Caterpillars are consumed entirely, but the harder
portions of jointed insects are discarded. Spiders,
though possessing poison fangs, are very much afraid
of mantises and are liable to lose their lives when they
do attempt to tangle with them. The mantises of
Europe and Asia and of our southern states, and most
of those of tropical America, are green or brown. But
some of the tropical kinds wear the hues of orchids, in
which they lurk to trap the other insects visiting these
gorgeous flowers. Sometimes even small birds, also
seeking insects there, are captured and devoured.

Yet a small mouse has been seen to box with a
mantis, making swift swipes and receiving some
scratches as the insect struck back, but finally going
into a clinch and killing it with a bite back of the head.
And the mantis is harmless to humans. In fact it is very
helpful to us, destroying a multitude of insects which
do damage to our crops.

But one mantis can be very harmful to another. The
female is very likely to eat the slightly smaller male
when the mating is over. Poor creature, at least he
helps a little to nourish the eggs that she will lay. She
places as many as one hundred of them on some twig,
surrounded by a hardening froth of glue.

Sometimes a certain kind of wasp also lays in the
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froth before it sets, and the wasp grubs grow by eating
the mantis’ eggs. There is a kind of fly which pierces
the hardened froth with a sting-like egg-placer, and its
maggots fatten as the wasp grubs do. Ants eat infant
mantises as they hatch, or growing mantises if they find
them eating aphids, the ants’ nectar cows. They kill
the poachers and carry them off to store for food. Birds
and monkeys also help themselves to young and grow-
Ing mantises.

But though it has some enemies to fear, the mature
mantis remains among the most terrible of msect hob-
goblins. The Devil’s Race Horse is another name for
it, but in the insect world it rather plays the part of
the very Old Boy himself.

Cannot you hear the fiendish laughter as the Arch
Mantis of all mantises says to a trembling Aesop,

“You're a fabulating sissy! I’z the one who can put
a grasshopper in its place!”

But about praying mantises, as with grasshoppers
and ants, it’s very probable that poor old Aesop never
really knew.
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