up as a girl in an Indian pueblo, her father being

one of the first physicians assigned to the Pueblo: -

Indians in Santa Fe. Young Kenneth visited‘ this
reservation many times, and became intensely inter-
ested in Indian culture. Later in life he man:slg';ed
the Indian exhibit at the San Francisco. Exposition
of 1939. It was the largest Indian exhibit ever held
in the United States. 2
mAthter leaving his Alma Mater, Pomona College,
Disher taught foreign languages, geography,. and
American History, but he seized an opportunity to
work in a museum at Flagstaff, Arizona, as an’ap-
prentice. . While there he had a chance to studzf1
Anthropology, Archeology, Museum Methods an
related subjects. Disher’s wide knowledge has ac-
counted. for the scores of positions—too numerous to
mention them all—that he has held,.but one that
stands out vividly in his mind is his job as Ranger
Naturalist at the. Grand Canyon. “It was a treat to

Milky Way

: i ! w4 material should be tepresented by similar units in the future.
By DANIEL SMYTHE | : :

] this series through the years, and from those who are newcomers, as
Bottnnohmal, T e v Arshic dic cots ‘ well. To help theg old-tin'}:ers whose series are complete, and to show the
I by e piohe on fhe Tt newer arrivals the scope of the series in the past, we are devoting the
e BWe tel kyo'ut to a broader girth— Here is a tiny mind with sight ™ ’
i1 i tars e loo g
On their great walls the guided s

In untouched splendor reel and burn.

Felted Footballs

By ROBERT A. NIXON

within one-half mile of Clear Lake, California,

lies a small alkali pond, locally known as
Borax Lake. It is entirely dry for a great share of
the year. There is a rather heavy growth of. Bermuda.
grass at what appears to be the high-water line. Alor(llg
the edge of this grass, toward the lake, are thousands
of small, felted, football-like objects. They form a
long line around the lake edge, with a few of them
scattered in clumps back in the grass.

These little felted balls are about three and -one-
half to five inches long and about three-fourths as
-thick. They have the appearance of very coarse felt,
gray-tan in color. The ball appears to be felted from

ON THE northeast corner of Mt. Konocti, and

a plant fiber. . ' :

The lake, during high water, is only a little more
than a foot deep, hence the slope of the lake bed e
slight. Probably the plant tissue is.rotted away from
the fiber by the alkali water, as in the treating of
flax. Then, when the lake is full, the‘])ack apd forth
motion of the waves causes the fibers to be felted
into balls.

These useless oddities of Nature, so far as can be
ascertained, are neither nmamed nor accounted for.
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- years after 1 had been through there as a boy.”
"7 Disher réally came into his own when he tg

The continent of galaxies. And thought that may contain
D -

oo back in this capacity,” he will tell you, “so mg
2

Beetles

By E. LAURENCE PALMER

over the directorship of the Cleveland Museum
Natural History. Here, he believes, he can project;
own ideas easily into action, devoting his time

Illustrated by E. M. Reilly, Jr.

i i This is ¢ i : : :
scientific research and delving into his favorite S the fiftieth in NATURE MAGAZINE'S series of

educational inserts

“tion of popular interpretation. He feels that |

people should be brought closer to a real appres

ITH this unit, we complete a half-hundred of these surveys WHEAT
tion of the resources of this country, and should

of special features of Nature that seem to have special appeal. WIREWORM A (ol
We have had to guess what your interests may be, and have ‘
tried to help those whose hobbies lie in studying stars, rocks, tracks,
birds, insects, fishes, herbs, trees, reptiles, mammals and many other
groups. We have gone to the sea, to marshes, to deserts and to weed
patches for inspiration. We have appealed to those with academic inter-
ests and to those whose feelings are of a more home-loving type. It has
been fun, and we only hope that the next half-hundred inserts may
bring as much approval—and criticism—as we have had from the first
fifty. We plan to spice the series in the future, as we have in the past,
with numbers of a general nature. The inserts on sound, on age, on
tracks, and on living out induced responses equal to those devoted to a
consideration of more orthodox systematic divisions, and we feel such

taught good conservation practices. ‘
The Traveling Trailside Museum is just a st

so far as Disher is concerned. In the back of

mind he has plans for broadening the scope of

project, and for the creation of other projectg‘:
will help bring the knowledge and resources
Cleveland Museum of Natural History closer to
of the people, which, after all, is a museum’s ob

1

We welcome any suggestions from those of you who have stuck by

School Page in this number of NATURE MAGAZINE to an index to the
subjects covered in these inserts. We hope that this will find sufficient
use to warrant the effort put on its preparation.

In part to get material for the new units in this series, we are starting
on a trip that will take us from the Atlantic to the Gulf Coast, and on
west to the Pacific, from Mexico to Canada and back through the north-
NVEGENT ern United States and southern 'Canada. We ha've fifty pages in. 2 note-
. book of a looseleaf type on which we hope to jot notes that will bring
PYBIRD  BEETLE these new units of the series down to earth. We will talk matters over

with you who are teaching, and with you who are not, and will try to
act as a sort of Nature reporter. We like to think that this _Pprocedure
will provide many new and stimulating contacts of a sort that will im-
prove the usefulness of this feature of NATURE MAGAZINE,

And now it behooves us to get around to the subject of this particu-
lar insert. I chose beetles deliberately for this special insert because they
have always had a particular appeal to me. Ever since I began collecting
insects as a youngster I have favored beetles, for some reason or other.
As a graduate student I developed a particular interest in whirligig
beetles, and I am reserving a special place for these insects in the plans
I am making for my old age. I never shall be an authority on the
coleoptera or on any small section of that enormous group, but I am
confident I shall never be bored if I keep trying to add to what I know
of them.

If any of you start studying these insects, you will certainly continue
to be interested in them. I still remember the thrill I got when watch-
ing some whirligig beetle eggs hatch under a microscope thirty years
: ago this spring. And if none of you have ever watched the larva of a

water scavenger beetle stalk its prey and overcome it when it has been

captured, I am sure that if you can witness the event through a micro-
scope, as I did, you will remember it longer than you will the most

r JUNE-JULY, 1948
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thrilling movie that comes to your town in this next month.
Better than that, the beetle drama will cost you nothing,
other than a little patience.

We gave you illustrations and life history material of
the commoner aquatic beetles in the first unit of this series,
and see no reason why we should repeat this material here.
I merely want here to suggest one little inquiry about aquatic
beetles that you may wish to investigate on your own.

You all know the little whirligig beetles that run around

in dizzy circles on the surface of streams and pools in
summer. These whirligig beetles have four eyes.
Two of them are directed downward and two
upward, with a definite border between them
at the water line. A world-famous entomologist
friend of mine is perfectly sure that the lower
eyes are used to observe possible food or en-
emies that are under water, and the other pair
are used to see what goes on above water. To
him, it is obvious that the structure implies an
appropriate use. However, I happen to know a
psychologist whose ability I respect, and who
feels that the lower eyes do not function as they
should. He has fooled with the living insects
over a long period of time, using common-
sense procedures to test what might seem to be
the natural use to which these eyes would be
put. He feels that they do not function. Pos-
sibly, you may wish to join in the study. A few
beetles in an aquarium, with some device to
test the ability of the insects to respond to a
controlled stimulus, will give you some inter-
esting experiences.

But what are beetles, anyway? We find mem-
bers of the group to which they belong spoken
of as bugs, as flies, as worms, as weevils, as grubs, and as
many other things. In spite of this, the different animals
have something in common. For one thing, most of them
are well supplied with relatively hard forewings that cover
the middle or back part of the body more or less effec-
tively. Under a hand lens, these wing covers ordinarily
look as though they were well supplied with rivet holes.
They look as though they were well-constructed shields.
These shield wings, of course, are the features that give
the group its name Coleoptera, which means shield wings.

The beetles have biting mouth parts, a pupal stage in
their life history, and a number of other characters that
combine to give the group some semblance of unity. They
eat almost any kind of organic material, so they have no
unity in that direction. They may eat plants, animals, waste,
manure, or other insects, and because of this variety we can
neither praise nor condemn the group as being friends or
foes. They live where it is hot, and where it is cold, where
it is wet, and where it is dry. They are active in brightest
sunlight, and in darkest midnight, high in the mountains or
deep in the soil or water, so they have no common charac-
ter with respect to time, place or temperature that can be
considered as definitive. They have modified the prosperity
of man favorably and unfavorably, have appealed to his
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most competitive instincts and to his laziest traditions.

have and will make and break communities economi

and they will not stay put. They have weaknesses that

have discovered which make our mastery of them partial
least, but they have other weaknesses that we know mg
exist, but which we have not as yet discovered. They
produce cold light, which we do not know how to d
cate. They are no doubt sensitive to sounds, odors and
disturbances that are meaningless to us. They can help p
cians and can cause disease. They are beautiful and disgy
ing, active and sluggish, large and small. Th

are at least 250,000 known species, and the

have lived on the earth, in one form of
other, continuously from late Permian times
the Recent. They may complete their life g
in a few weeks or may spend a number of
in the process. They can fly through the
nest air, or make their way through metal,
soned wood or firmly packed earth. Th
swim and dive, burrow and climb. They |
marital relationships as varied as those
the races of human beings combined. T}
sensitive to the slightest change, or abl
withstand remarkable extremes. They have
pictured generically as villains and as say
and one or another of the beetles measufe
to all of the extremes so far suggested of
plied. In short, they are well worth kag
unless you are intellectually inert to

ing situations.

Beetles have appeared in ancient and in}
ern art, in the drama, in prose and in
Their sounds have been imitated by mu
Their names are written in history on
pulp, on papyrus and on stone. Their remains are fou
fossil muds and sands. In psychology, physics and
they have, we believe without intelligence, been 2
match or exceed some of the undertakings we have
to do with intelligence. They have been misunde;
often as they have been understood, under-eval
over-evaluated, admired and despised, courted and
welcomed and feared. Obviously, we cannot adequi
sent in eight pages a comprehensive story of this gt
animals. 7

Texts galore have been written on animals in wh
beetles are given just representation. Some have
marily with the classification of the animals. Othe
those of Fabre, have presented their interpretation €
behavior. A. A. Milne gave us a juvenile’s appreck

~ a pet beetle in his “Alexander Beetle”, a bit of Ve
everyone should read at some time. Egyptian
much of the scarab beetle, to which much :
significance was attached. The play “The World if
We Live”, which had a long run in New York a 1€
ago, drew delightful but probably unwarranted
sons between the concern of a dung beetle fof
hoard and man’s concern for whatever material #
can accumulate. Poe gave us “The Gold Bug”, ¥
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really about a beetle, but he tied it beautifully into the treas-
e hunt idea we so frequently associate with Captain Kidd.
The poets vary in their mastery of the lore of the beetle.
Some apparently know what they are talking about, while
ers obviously do not. Let me 8ive you examples from
Coleridge, Longfellow, Lowell, James Whitcomb Riley,
fennyson and Shakespeare to see if you can propetly asso-
jate the poets’ style with references they make to beetles
f one sort or another. At the end of this article, you will
‘W a key to the authorship of the verses quoted.
One of our poets writes: “The beetle booms adown the
ooms and bumps along the dust”. Another
eaks of “crushing the beetle in his coat of
pil”. Few should fail to identify the author-
jip of this one: “The glow-worm shows the
gtin to be near”. Still another, writing of
idnight, uses the firefly as follows:
“The fireflies o'er the meadow
In pulses come and go.”
This simple picture of firefly behavior is a
more involved when we read from another
“Many a night I saw the Pleiads
Rising through the mellow shade
Glitter like a swarm of fireflies
Tangled in a silver braid.”

Die of the poets mentioned has a more dis-
ing understanding of firefly behavior than
2 lesser light writing on the same subject.
£ of the poets quoted says:

While many a glow-worm in the shade

- Lights up her love torch.”

i lesser poet, writing on the same subject, says:
ong the crooked lanes on every hedge
gl.ow-wor.m lights bis gem; and through the dark
noving radiance trembles,”
ther lesser poet, however, recognizes the female as a
100 source of light, in writing:
“When evening closes nature’s eye,
The glow-worm lights ber little spark
To captivate her favorite fly
. And tempt the rover through the dark.”
® encouraging to find that the better-known the poet
ore_nearly correct may be his interpretation of our
suk?)ect. For the fun of it, we looked up what a
@5 1n a well-known Bible concordance and found
s listed as a sort of locust. I fear that we shall
° Withhold comment on that one.
"W to more practical things about our beetles. Man
etalls'of the habits and control methods associatec)i’
Species here figured are given in the accompany-
T%lese need not be repeated here, We could write
Vasxons bettles have made into different parts of
f}l;, and of the destruction they have caused when
:_h cen freed from their natural enemies. We have
M beetles as a recent and spectacular example of
Mmay be caused by some of the group. Here a

UNE. ULY, 1948
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species was moved suddenly a great distance. There are
however, slower migrations made by beetles that have beer;
equally destructive. The Colorado potato beetle moved in
fr9m the west to the eastern potato field relatively recently
Still more recently, the Mexican bean beetle. 2 ladybirci
beetle, moved into territory where the schoo’l texts con-
Fended that ladybird beetles were useful destroyers of other
Insects. Some bean growers of whom I know in New York
state have reservations regarding this popular generalization
One of the more interesting uses to which man has put'
beetles, aside from using them to fight their own group, is
that employed with some of the dermestid b,ee-
tles. These beetles, in the larval stage, feed on
meat—preferably meat that is somewhat spoiled.
What is more natural, then, that where one
Wishes to remove meaty tissue the grubs of these
beetles might prove useful, Zoologists charged
with the task of cleaning skeletons for demon-
stration purposes found it much simpler to let
the beetle larvae do their work for them than to
wield their own scalpels. Besides, the beetles
could be so controlled that just the proper
amount of cartilage could be left to hold certajn
bones in position. It was only natural that if
beetle larvae could be used to remove flesh that
was dead, while they avoided Iivir'lg tissue, that
this property might be used in cleaning away
dead tissue on living animals. The animals have
had a limited use in this direction.
. A European blister beetle, Lytta vesicatoria,
Is commonly known as Spanish fly. This beetle
1s ground up into a powder which, when applied
: to the skin, may cause serious blisters. In a
restricted form, it has sometimes been used as a medicine,
Of course, the fireflies also are beetles, whose common
name carries the term “fly.”

The term “bug” is also applied to a number of common
beetles. For example, we have ladybugs that are beetles:
Junebugs that are beetles; tumblebugs that are beetles’
Unlike the true bugs, these beetles, of course, have chewin .
mouthparts rather than sucking mouthparts, :

While flies and bugs are words used rather promiscuously
to refer to insects in many orders, it is not common to find
such terms as weevils and chafers and the like applied to
anything but the coleopterous insects.

Social life, as we find it represented in some other
o?ders, is not common among beetles. We have tent cater-
pillars building community homes, among the lepidoptera
fmd, of course, the wasps, hornets, bees and ants Iiviné
in corpplex social groups. But in the beetles there is little
o.f this. True, many beetles may be crowded together at a

given point at times, but this is merely because suitable food
is tll(?re, and the population has not been depleted by
eaemies; Possibly one might recognize some community
Spirit in what happens with the engraver beetles, but this
Is not in keeping with our ideals at all times, and it may
be merely a matter of convenience rather than any social
scheme. (Continued on Page 312)
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COMMON NAME

SCIENTIFIC NAME

TIGER BEETLE

Cicindela sexguttata

GROUND BEETLE
SEARCHER

Calosoma frigidum

CARRION BEETLE

Necrophorus
marginatus

CONVERGENT
LADYBIRD

Hippodamia

convergens

DESCRIPTION

Length: 7/16- to 1-
inch. Usually, a brilliant
metallic green or blue
green with rather con-
spicuous but small, to 10,
ivory markings around
the margins of the wing
covers. Legs: long and
slender and capable of
rapid movement. Anten-
mnae: relatively slender
and about the length of
the front legs.

Ground Beetles are
usually black or dark col-
ored. Some are bright
colored, or with bright
parts. They are up to one
inch long and are active
in the larval and adult
stages.

This species is neatly
an inch long, with a
cylindrical body. It is
dark with dull, red n}ark-
ings on the fore wings.
These wings frequently
do not reach the end of
abdomen. Animal appears
stout and rugged.

ing dashes on back,
front of wings, and ;
black dots on the or:
wing-covers, and a wh
border on the thora:
General appearance

a small “'split pea.” Som
lady beetles are red, b
or yellow spotted,
some entirely black. I
vae: active, usually dar
colored.

RELATIONSHIP
AND GENERAL

Family Cicindelidae.
The tiger beetles. More
than a hundred species
are known, in one form
or another, over the
United States. They are
practically all beautiful,
active species, useful
rather than destructive,
and interesting because of
the habits of both the
adults and the larvae.

Famiily Carabidae.
Found usually on the
ground, commonly under
trash, where it may be
moist. Some species climb
trees but this is unusual.
There are at least 1200
kinds of ground beetles
in the United States.

Family Silphidae.
Found wusually on dead
animal matter usually un-
der cover. There are more
than a hundred species of
carrion beetles known in
the United States, includ-
ing Silpha americana, a
common short, flat, round
insect.

Family Coccinellj
Adults common,

larvae very common
melon vines. Some a

beetles are found

houses on window:

congregate in great
bers under trash on ¢
ground. About
species of lady bee
North America.
useful, but some pest:

!

REPRODUCTION

Adults are usually ac-
tive through the warmer
months, most species in
bright sun, but some at
night. Males show 7 ab-
dominal segments; fe-
males, 6. Larvae of tiger
beetles usually live in
vertical burrows in sand
or hard earth with jaws
ready at bottom of pit to
grab insects that may fall
into the pit.

Some ground beetles
lay their eggs in mud
cells on leaves. Larva can
run around actively, an.d
has strong jaws. In this
species, it lies in wait in
a burrow for its prey.
Larva may molt twice in
about 2 weeks, then turn
into an inactive larva for
another 2 weeks, then be-
come a pupa for a week,
before becoming adult.

A pair of Necrophorus
finding a dead bi;d or
piece of carrion will re-
move the earth from be-
neath and place it on top,
eventually burying the
flesh. On the buried flesh,
the female lays her eggs,
which hatch into larvae
that feed on the flesh
thus provided. The pupal
stage is passed nearby.

Eggs laid in spri
plants after adults |
hibernated in great
bers, usually in
lands. The larvae b
eating small insects
insect eggs or €
spiders, and grow
rapidly. They
transform into pup:
hang by the tail
days before transfo
to the adult stage.

-

FOOD AND
BEHAVIOR

thrust into their burrows
makes these

their actions, but

other reasons.

Behavior of adults in
alighting on sidewalks to
face you as you approach,
of the larvae that will
grab a blade of grass

insects
worthy of continued
study by the average field
naturalist, not oaly be-

cause of the vigor of
for

Food of almost all
ground beetle larvae and
adults is other insects,
particularly soft-bodied
caterpillars, which are
run down and eaten.
They are most active at
night. Adults may live
nearly a year, wintering
in that stage, with the
egg-laying limited to

>

species.

early summer, in some

Food of larvae and
adults, of course, is the
carrion they find and
bury. Some carrion bee-
tles may attack and kill
small animals like snails,
and some live on decay-
ing vegetable matter.
Some of the larger insects
may move an animal the
size of a rat some dis-
tance to get it buried
propetly.

Food of this
small animals onl
cluding many
plant lice, aspara,
tle eggs, eggs
rado potato beetl
root worm, bean
alfalfa weevil and
bug. The related
bean beetle is a
plant crop pest
Southwest, 2
spread to New

ECONOMIC

IMPORTANCE

than harmful, since they
are essentially destroyers
of other insects. No
doubt they do not dis-

sary or desirable.

Probably more useful

ful throughout their lives

Ground beetles are use-

These insects serve pri-
marily as scavengers, and,

il

since they prey on other
insects that are for the
most part harmful to

for the most part, may be
considered as beneficia
Those species

that are

On Pacific Co
vergent lady bee
collected in g€
1. | bers and distrib
crop areas. 30,
considered ad

Length: about ¥4-inch
With 2 white, conve

spring and fall and som

criminate between those
that are useful to man
and those that are not.
Because of this it is not
probable that any control
measures may be neces-

man’s interests.

close relatives, such as
Silpha bituberosa, which
feed on vegetable crops,
of course may be consid-
ered as pests. These are
mostly western.

protecting 10 a

taloupes from
sects. They
lected by the tof
can bean

pound of ma
arsenate to 50
water, or by d
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Epilachna varivestis

WHEAT
WIREWORM
CLICK BEETLE

Agriotes mancus

TWO-LINED CHEST-
NUT BORER

Agrilus bilineatus

FIREFLY

Photuris
pennsylvanicus

LARDER BEETLE

Dermestes lardarius

\‘ Length, about 1/3-
| inch. Width, about 1/5-
inch. Light yellow to yel-

| low brown with 8 con-
| spicuous but small black
| spots on each wing cover,
| but with no black spots
| whatever before the
| wings. Legs, relatively
| long and slender. About
| equally rounded in front
| and rear. Head, incon-
' spicuous.

Length, 1/3-inch. Dull,
red-brown, darker in the
forward parts. More or
less uniform in diameter
and bluntly pointed at
each end. Apparently
conspicuously  jointed
1/3 distance from the
front. Antennae, slender,
divergent. Legs, ahout
equal in length, relatively
slender, and are folded
when animal is disturbed.

Length, 34-inch. Slen-
der, with relatively paral-
lel sides and with body
generally uniform in di-
ameter in forward 4/5 of
length. Antennae, short,
backward curving. Eyes,
to the front. Legs, about
equal in length and but
little modified. Black,
with a slightly greenish
tinge, somewhat spar-
ingly clothed with a gol-
den-yellow fuzz.

In Photuris, the head
is not completely covered
from above as is the case
in the related Photinus.
In Pyractomena, and in
Photinus, eyes are large
in males and light or-
gans well developed in
females. Legs, compara-
tively short. General
shape, oblong and flat-
tened. Antennae, rather
long and nervous. Some
species do not give off
any light.

Length, 14- to 1/3.
inch. Dark brown, with
a pale yellow band across
the forward half of the
wing covers covering
nearly 1/3 of the tota]
length and bearing irreg-
ularly placed dark dots
and narrow bands, but
usually with 3 dots on
either side of the central
line. Antennae, short and
relatively slender.

Family  Coccinellidae,

| Related to the ladybird
beetles most of which are
useful. Range originally
in the southwestern states
of New Mexico, Arizona
and Colorado, to which it
had migrated from Mex.
ico, is now extended to
New England. A recent
port from Kansas says
is not now known
rom that State,

Family Elateridae, Rel-
atives include click bee-
tles or wireworms, which
are serious pests of corn,
sugar beets, cotton and
many other plants, in-
cluding some woody
plants. Some relatives
prey on other insects, at
least in the larval stages.
Many of the larger ones
are found most com-
monly under dead wood
of fallen trees.

Family Buprestidae.
Members commonly
spoken of as “square-
heads”, but rather closely
resembling the ordinary
click beetles. Relatives af-
tack apple, raspb erry,
blackberry, pine, maple,
poplar, beech, birch,
sumac, and dogwood and
other woody plants, in
which they bore as lar-
vae. Some attack herba-
ceous plants, living as
leaf miners.

Family Lampyridae.
The fireflies. Best known
as lightning bugs, and the
larvae or wingless fe-
males as glow-worms.
There are over 50 species
of fireflies in the United
States and many more to
the south. Most of them
are nocturnal but many
common forms are to be
seen by day feeding in
fields and gardens,

Family Dermestidae,
Relatives include the buf-
falo bug and a number
of museum pests, as well
as some species that are
used in laboratories for
cleaning skeletons, and to
some extent in medicine,
Rather widespread in
homes where conditions
are suitable, but do Jless
well where rugs are moy-
able or where materials
are changed often.

Adults appear in spring
it about time beans ap-
ear above the ground,
y eggs (yellow) under
eaves. In a few days,
iny grubs hatch and be.
eeding on the leaves.
hen mature, the larvae
te on the under side
leaf, and from these
ipae the adults emerge
a few days. Winter
€ent in adult stage. One
inual brood.

After mating in April
or May, female lays eggs
under ground. Larvae be.
come half grown by sea-
son’s end and complete
growth the second sea-
son. When mature, they
enter an earthen cell and
pupate during third sea-
son, emerging as adult
about three years after
egg stage.

Eggs, laid in spring on
the proper host tree.
Grubs enter growing tis-
sues of the outer bark
and on through inper
bark to sapwood, form.
ing flattened cross pas-
sages that may occur from
top to bottom of the
tree. Larval stage may
last through to next
spring, becoming pupae
in bark or outer sapwood
for about 2 weeks before
emergence of the adult.

Sexes probably at-
tracted by light emitted
by female. Eggs of some
species are luminous.
Larvae of some species
may glow in the soil,
where they live, or under
ark or plant trash, where
they seek soft-bodied ani-
mals such as earthworms
or snails, on which they
feed. Pupal stage is usu.
ally passed under ground
for about 10 days.

Adults enter houses in
May. Lay eggs on food
or in cracks and crevices
in pantry or near meats,
particularly those that
have begun to spoil. Lar-
vae develop rapidly and
it is probable that 2 gen-
eration may be completed
in from 45 to 50 days,
permitting several gen-
erations to develop in a
year. Adults may leave
house or remain in jt.

ature and developing
/2¢ do tremendous
8¢ to leaves and

ts of beans. Larvae
- about size of the
t, but are light vel-
covered with

108 may be worth-
le at times,

Most destructive stage
is the larval period when
the insects destroy many
roots of important plants,
Adults may be attracted
to light and are identified
by reddish color. Larvae
have 2 dark spots at base
of last body segments and
may reach a length of at
least 1 inch.

Adults have habit of
sunning themselves on
the host tree during May
and June, when they are
flying, mating, and laying
€ggs. At this time, they
may be collected by hold-
ing a cloth beneath them
and striking the tree vio-
lently. Grubs are 14-inch
long, cream white with
pair of brown forks at
the rear. They do the
damage.

Food of different
species varies, from ani-
mals already suggested to
plant material. Light is
cold, produced in the ab-
domen, probably by ox-
idation of granulés in
outer layer, oxygen being
supplied by tracheae un.
der control of nervous
System. Some species
flash lights in unison.
Light is usually yellow.

Cheese is most attrac-
tive to these beetles and
may be used as bait to
attract large numbers
where they may be killed
in quantity, Cheese
ground with arsenjc may
be used as a poison bait,
but it is of course dan-
gerous to leave where it
may by accident get into
the food of pets. Infected
parts of meats should be
cut off and destroyed.

Yormal contro] s by
108 plants with paris
diluted with 100
S of airslaked lime,
' applied with Bor.
& Mixture used for
control using 1
O paris green to
lox}s of Bordeaux.
€cies makes fools
szlence education
Who repeatedly
d that ladybird
S are al] usefyl,

with the essential 3-year

This species is destruc-
tive of potatoes, corn,
wheat, carrots, turnips,
cucumbers, beans, as well
as of pasture and lawn
8rasses. Control is by
practicing short rotation
of crops, which interferes

life cycle. Larvae and
adults may be attracted
by baits of clover dipped
in paris green.

When chestnut was
abundant this insect was
a serious pest and it is
still dangerous in areas
where the tree survives.
Damage appears first
when the tree begins to
die from the top. In
Europe, trees are killed
to serve as traps that once
infested may be destroyed
entirely.

Of little economic im-
portance except as sug-
gested above, but of tre-
mendous challenge to
understand the produc-
tion of a cold light. Of
course, they have inspired
poets and story tellers. A
Jamaican ‘marsh lighted
at 10-second intervals by
host of fireflies simulta.
neously is a sight not to
be forgotten.

Larvae are easily rec-
ognized as hairy-bodjed
animals that cluster on
infected areas. Where
pest is abundant, it may
pay to fumigate store.
rfoom or pantry with car-
bon bisulphide or cracks
may be sprayed with ben.
zine under careful super-
vision to avoid fire. In-
fected meat not destroyed
may be treated with dj.
lute carbolic acid.
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