Some Common
Fresh-water
Insects

By E. LAURENCE PALMER

IELDS, woods, gardens, deserts, sand beaches and
rocky mountainsides are familiar places to most of
us. Yet we usually think of watery places as little more
than the sea, ponds, streams, lakes or rivers, not realizing
that there is as much variety in kinds of habitats under
fresh water as there is on the better-known drier land.
While the waters are not subject to the extremes of
heat and cold of the dry land, there are other variable fac-
tors. Altogether they make legion the kinds of places in
which different things may live. Important among the
factors influencing life under water are temperature varia-
tion; the amount of light, oxygen, silt and other sus-
pended substances; the quantity of salt and other chemi-
cals; and whether the water is in motion. Important, too,
are the kinds of plants or animals already established in a

" given place, since these creatures must eat to live, and, in

so doing, will influence the numbers, and the interrelation-
ships, of the things they eat.

Because of the fact that water is heavier than air it can
exert more influence on the plants growing in it. A trec
that can stand up under a strong gale of wind would be

broken and uprooted by water moving even more slowly. -

Further, water is more likely to change its direction sud-
denly, as with beating waves or the ebb and flow of tides.
Hence most of our water plants have weak stems, and in-
stead of resisting the force of the moving water they mere-
ly yield to it and thus avoid being broken. Some even go
so far as to be wholly free from attachment to the bottom
and are washed hither and yon with the water. Not a few
will be supplied with floats in which a gas of some sort
may be found. This gas may or may not also be useful
in the physiology of the plant. Often it is sought by un-
der-water animals. And the problem of getting air—or
water with the right amount of air dissolved in it—is relat-
ed to the peculiar shapes we notice in insects of the water.

Insects of the Water's Surface

- Skating on thin ice is supposed to be dangerous, but
skating where there is no ice at all is commonplace to some
insects. Many of these are so light that they do not break
through the surface film and go at will over the water’s
surface. Others must rest flat on the surface. Still others
pierce the surface only with small parts of their bodies,
if at all. The water strider and the whirligig beetle are

This is the first of a series of special inserts that will
appear every other month in Nature Magazine, Valuable
to the school student, members of young people's out-
door groups, and to adult students of things in the out-
doors, the graphic presentation of the material makes it
of interest even to those only casually observing Nature.
These inserts will be placed in the center of the magazine
so that they may be detached and preserved separately.
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probably the best-known surface insects. The strider rests
on its toes, using those of the front pair of feet to scoop
up food, while the middle pair serve as support, and the
hind pair provide the driving force of movement. The
whitligigs have been dubbed everything from apple-
seeds, because of their odor, to submarine chasers, because
of their actions. Their eyes, and the position of attachment
of their legs, are worth observing carefully. Both the
whirligigs and striders eat animal life that may come to
rest on the surface of the water. Either may be found in
still water, or on rapidly-moving streams.

Insects Beneath Quiet Waters

The important places beneath quiet waters are—in
open water—among the plants, if any, and on or under
the surface of the bottom. As on the dry land, many ani-
mals lie in wait in such places for prey. Fish may dart into
the weeds for food hidden there, and back-swimmers may
come out from the weeds for food in the open water. In
general, the commoner and more easily scen insects of
the open water include the water boatmen, which row
their way gracefully right side up, now and then coming
to the surface for air. Associated with them may be the
back-swimmers, which have the general appearance of
water boatmen but swim on their backs. While the boat-
men are out and out plant eaters, the back-swimmers feed
only on animal life. They are able to inflict injury if
squeezed, and should be handled with care because their
bites are as unpleasant as the stings of bees.

The open water, or the weeds near the open water, may
be the home of the giant water-bugs, or electric light bugs,
which come out at night to fly from pond to pond and are
attracted to lights. Thesc giants of fresh-water insects also
are able to inflict an unpleasant bite. Possibly the most
interesting thing about some of these bugs is that the
female smaller giant water-bugs place their eggs on the
backs of the rebellious males who mate with them.

Not infrequently the open water near plants may
abound with the log-cabin houses of caddis-worm larvae.
These float about, or are dragged about easily by the in-
sect living inside and sticking its head out to eat. No one
would fail to recognize these animals from the name log-
cabin. Other caddis-worms in the tangled vegetation of
quiet water use plant materials to make their houses. Some
of these roll a leaf into a coil about their bodies. Others
fasten small stems together so that they look like a bundle
of sticks. Others crawl inside some hollow stem for a
home.

Beetles of a number of kinds swim about in quiet wa-
ters, either in the open or among the weeds. Most inter-
esting is the way they carry their air supply. The water
scavenger beetles carry it smeared over the under side of
their bodies in a silvery film. The diving beetles carry it
under their wings, a surplus often sticking out as a bubble
at the rear. Still more interesting is the diminutive haliplid
beetle not discussed in the charts of this section. This lit-
tle beetle has broad plates under the body to which the
hind legs are attached. Under these plates, which are not
unlike trouser pockets, the little beetle carries its. air sup-
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ply. Any general study of the beetles of quiet waters will
include the small diving beetle that is sometimes called
the “skip-jack” beetle because of the quick movements
it is able to make in the water and out of it.

The larvae of most beetles of the waterways are to be
found among the water plants. There they crawl about
gencrally secking some other small animal as a meal. Of
the beetles so far mentioned, the haliplid beetle is the
only one that lives mainly on plants.

Other larvae, or nymphs, that may live among the weeds
are those of the damsel-flics and dragon-flies. Some may-
fly nymphs also may be found in such places. Onc casy
thing to remember about the may-flics and damsel-flics is
that each usually has three tail filaments. This is not al-
ways true with the may-flies, but it is gencrally so. When
the may-fly nymphs move their bodies they bend them
forward and backward. The damsel-fiy nymphs, on the
other hand, move their bodies sideways. The dragon-fly
nymphs either walk with their legs or drive themselves
through the water by expelling water suddenly from the
back part of their bodies.

The mud at the bottom of a pond creates interesting
problems for lifc there. It may give protection to forms
too weak to protect themselves, but it may also be too soft
to support an insect with any considerable weight. In
such a case the insect must make its way by swimming, or
by letting some portion of the body stick out of the mud
to get fresh water. This is well shown in the water scor-
pion. This insect has two filaments at the end of the body.
These fold together to make a long hollow tube, which
the scorpion sticks through the surface film for a new
breath of air. In the meantime it may continue to forage
in the water bencath. Creatures known as rat-tailed mag-
gots, Eristalis, may sometimes be found in the soft mud.
They use somewhat similar means to get fresh water and
food at the same time.

Some of the may-fly nymphs that live in the mud pro-
tect their gills from the ooze and silt by a sheath that
closes when necessary.

Insects in Moving Water

Moving water has its advantages and its disadvantages
to aquatic insects. If they can avoid being washed away
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their food may come to them, otherwise they may be
forced into an environment not to their liking.

One common way in which insects avoid being washed
away is to weight themselves down with small rocks.
Look under almost any stone in a swiftly-moving stream
and you may find small pebbles fastened together with
silk. When these dry out the larvae of some caddis-flies,
or possibly a midge larva, may crawl into the open. The
latter are less likely to usc the stones as anchors. Some
of the caddis-fly larvae build beautiful stone bungalows
in which the pieces arc fitted together as nicely as a mason
could do it. Still others build stone houses that look like
coiled snails. Others merely fasten the stones together
crudely and loosely.

A second way insects avoid bcing washed away is by
stream-lining. This device is found in the nymphs of many
may-flies of swift water, the nymphs of most stone-flies,
and, especially, in the larvae of the parnid beetles, Elnis,
which look more like crustaceans than beetle larvae. Most
of these creatures are stream-lined above, which tends to
force the flattened lower surface to the rock or bottom on
which the animals rest.

Suction discs and adhesive silk also help insects of
swift waters. The larvae of (Continued on page 484)

RAT-TAILED MAGGOT AND
LARVA AND PUPA

479



NAME

DRAGON-FLY

DAMSEL-FLY

MAY-FLY

STONE-FLY

Adults, 4-winged;
wings spread at rest;
large eyes; relatively slen-
der abdomen; medium-
sized legs; most active
fliers; favor sunlight.

Adults, slender-bodied
with netted wings that
fold along back when at
rest. Heads and eyes,
large. Males, frequentl
more brilliantly colored)j

Adults, thin, delicate
wings held over back in
rest. Usually with 3, but
sometimes 2, long, deli-
cate "tails” and with
front pair of legs held

Four-winged insects
with chewing mouthparts,
sometimes not function-
ing in adults. Incomplete
change with the nymphs
aquatic; with gills ‘most

air and water. Perfectly
harmless at all times. Of-
ten highly inquisitive, in-
vestigating a great variety
of possible sources of
food supply. May roost in
considerable numbers at
night.

ly that of remaining hid-
den, or because of color
like that of the environ-
ment. Can hardly be
thought of as great de-
fenders of selves.

Little protection outside
great numbers and inac-
cessibility of place where
Erowth takes place. Some

urrow in mud. :

DESCRIPTION Nymphs, aquatic, with | Incomplete change. | conspicuously forward.| commonly just behind
conspicuously. hinged | Nymph, aquatic, with 3, | Incomplete change. | base of legs in pads and
lower jaws; some bur- | plate-like, gill “‘tails”, | Nympbhs, aquatic, with 2 | with two “tails”. Adults
row (Gomphus); some | and a sidewaysmovement | or 3 “tails” and gills | able to fly reasonably
sprawl (Libellula), some | of body when in motion. | from side of forepart of { well.
climb on water plants abdomen.

(Aeschinnae).

Darners fly high ; skim- Adults relatively slow Adults in great flocks Adults on land or fly-

mers, lower; 10-spot (fig- | flying. NymEhs in ponds | along fresh-water rivers, | ing. Nymphs in well-
WHERE ured) at height of 15| or streams but probably | lakes and ponds. Nymphs | aerated water, usually
FOUND feet; amber-wing at 6 | most common in quiet | under water. where it flows.

feet; argias at 2 feet. water.

Two American families, Two American fami- Some hundred species Four American fami-
the Aeschnidae and the | lies, the narrow, or stalk | known from the United | lies in the order—the
Libellulidae; the former | winged Coenagrionidae, | States, although this | Perlidae with 14 genera;

RANGE including conspicuous | and the generally more | probably does not in- | the Nemouridae, with 9;
. Gomphus, Anax and Cor- | beautiful and brilliantly- | clude all to be found in | the Capniidae, with 3,
dulegaster; the latter, Li- | colored Agrionidae. the area. and the Pteronarcidae,

bellula and others, with 1.

Class Hexapoda. Order Class Hexapoda. Or- Class Hexapoda. Or- Class Hexapoda. Or-
Odonata. Sub-order Ani- | der Odonata. Sub-order | der Ephemerida. Family | der Plecoptera. Family
soptera, Males have sin- | Zygoptera. Males hold | Ephemeridae. Adults live | Perlidae. Mate out of
gle appendage at end of | necks of females with | but a day or two, mating | water. Females drop eggs

CLASSIFICATION abdomen; may hold fe- | claspers. Male sex organs | in flight. Females drop | in masses in water; 200-
male by neck. Females | near front of body. Fe- | eggs or place them under | 800 eggs hatching into
AND may drop eggs in water, | males may lay 200 to | water; 500 to 1000 per | nymphs, which cling to
LIFE or insert them in mud | 300 ovate eggs, 1/25 | female; hatch and de- | stones under water and
or plant tissue. Incuba- | inch long, by inserting in | velop through immature | mature in 1, or more—
HISTORY tion usually long, though | plants in water; hatch in | stages in 6 weeks insome | probably 2 or 3—years,
sometimes about 2 weeks. | 3 weeks to several | species. Others require | then leave water; trans-
One brood a year begin- | months, and in 10 to 14 | longer. Molt in ‘adult | form into -adults from
ning in June. Adults gone | stages spend 225 to 624 | stage, unlike other in- | some elevated point.
by August. Incomplete | days. sects.
metamorphosis.

Feed solely on animal Food of nymphs, prob- Food of adults normal- Food of nymphs small
matter as adults and as | ably any aquatic animal | ly nothing, since mouth | forms of animal life cap-
nympbhs, the different spe- | life that may be cap- | parts are not developed. | tured while prowling over
cies confining activities | tured; of adults, insects | Immature forms feed al- | or under submerged
to particular regions, | that may be captured in | most entirely on sub- | stones in a stream. Adults
but representatives being | flight even though flight | merged aquatic plants, | may eat nothing, but die
found in most places in | is poor. Protection, large- | oozes and slimes of the | soon after eggs have been

BEHAVIOR bottoms of waterways. | deposited. Protection

against current by stream-
lined form: from animal
enemies by position in
current and by ability to
hide.

REACTIONS TO
HEAT AND
LIGHT

-Essentially lovers of

‘bright sunlight and warm

weather, though the spe-
cies vary in this respect.
Are commonly parasitised
at different stages, partic-
ularly as eggs, by wasps.

Essentially summer in-
sects, the winter being
spent in the nymphal
stages. Adults favor sun-
ny days for activities, and
most do not leave water-
ways often.

Great swarms may
leave water at same time,
probably defnitely con-
trolled by light condi-
tion; usually transform
about middle of July.

Adults attracted by
lights. One, Capnia pyg-
maea, a small, dark
snow-fly, common on
snow in early spring in
East, climbs posts and
walls to mate.

USE TO MAN
AND
PLACE IN
NATURE

Essentially useful as
destroyers of insects such
as mosquitoes and gnats
that may annoy man, but
may prey also on useful
insect species. Possibly

‘the most beautiful and

graceful of all insects and
surely among the more
interesting.

May be thought of as
food tor fish and as scav-
engers of waterways, al-
though food is essential-
ly living animal matter.
Make interesting and
sometimes beautiful in-
sects to watch along wa-
terways.

Unquestioned value as
basic food for many valu-
able fishes. May seem to
be pests when adults are
numerous but eat noth-
ing in that stage. Read
Franklin's “To an
Ephemera” in his Auxto-
biography.

In general useful food
for fishes and scavengers
of waterways, but a West-
ern species, Teniopteryx
pacifica, a serious pest of
fruit tree buds in adult
stage. Adults make excel-
lent trout bait in season.
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WATER SCORPION

ELECTRIC-LIGHT
BUGS,
GIANT WATER-BUGS

WATER-BOATMEN

BACK-SWIMMERS

WATER STRIDERS

Like slender sticks,
with front legs modified
for grasping. Swimming
and walking done with
second and third pairs
of legs. Filaments at end
of body close to form
breathing tube that may
be thrust up to air. Suck-
ing mouth parts. Not con-
spicuously colored.

The latger Lethocerus,
between 2 and 3 inches
long, flattened, with
short, stout, grasping
forelegs and short, stout,
piercing beak. Wings
folded across the back,
the rear portion being
flexible. Beyo;toma, about
1 inch long. Abedus, with
prominent middle keel
beneath.

Shaped like blunt-end-
ed boats with hind pair
of legs modified for
swimming; middle pair,
long, slender apd with
.two claws. Males, with
asymmetrical four last
segments under abdomen.
Swim right side up but
show air film beneath
when seen from below.

Bodies, deep-boat-
shaped; backs are held
downward, light-colored.
Hind legs of Notonectu
and Buenoa flattened for
swimming. Eyes, large.
Furrow on underside en-
closed by hairs forms an
air chamber into which
air is forced by the hind
legs. .

Slender-legged bugs
with slender bodies. The
middle pair of legs the
longest, with tips resting
lightly on water. Hind
pair rest an:additional
section of leg on water.
These two pairs drive
them over water surface.
Some with short wings,
and some wingless adults.

Either in deep water
among trash or at sur-
face or even basking in
sun and entirely dry.

In water, among trash,
or under bark under wa-
ter. May be found flying
about at night or on
ground.

Lakes, streams and
fresh-water ponds of
moving or stagnant wa-
ter.

Notonecta (12 species)
float at pond surface.
Buenoa (6 species) swim
slowly under surface.

On the surface of either
fresh or salt water, often
crowded together in
flocks. More common on
quiet water.

A slender genus, Ra-
natra, common. A 3 inch,
flat genus Nepa, less com-
mon; and an intermedi-
ate Curicta of the south-
central states.

Four common genera
in the United States.
Some, from Brazil and
Guiana, 4 inches long.

Some 55 species in 6
genera in one American
check-list of the family.

Notonecta undulata
general over the United
States wherever condi-
tions are suitable.

Some 20 species in
America north of Mex-
ico, representing 7 gen-
era. Nine of the species
of the genus Gerris com-
mon in East. Others in
West. Halobates lives on
ocean.

Class Hexapoda. Or-
der Hemiptera. Family
Nepidae. Mating act a
prolonged one. Eggs laid
under water in decayed
vegetation or on live
plants, inserted in holes.
Hatch 'in 2 to 3 weeks
into young which go
through 5 stages to adult.
About 40 days from egg
to adult. Prolific egg lay-
ers.

Class Hexapoda. Or.:
der Hemiptera. Family
Belostomatidae. Mate in
water, intermittently with
egg laying. In Abedus
and Belostoma, females
glue eggs to back of re-
sentful males. Eggs hatch
in 1 to 2 weeks by length-
wise split in egg freeing
nymphs which cluster at
surface, the older eating
the younger. Nymph
stages of development, 5.

Class Hexapoda. Or-
der Hemiptera. Family
Corixidae. Males chirp
by rubbing front tarsi
against beak or opposite
leg. . Yellow, top-shaped
eggs laid on submerged
vegetation, or, in one spe-
cies, on living crayfish.
Young show eye-spots in
four days. Stages of
nymphs, 5, each more
nearly like adult than
predecessor.

Class Hexapoda. Or-
der Hemiptera. Family
Notonectidae. Mate be-
neath water in spring.
Notonecia insulara glues
white 2.21 mm. eggs to
submerged stems. These
hatch in about 3 weeks
into young resembling
adults but with shorter
wings and other differ-
ences. Some male back-
swimmers make shrill
sounds by rubbing certain
areas.

Class Hexapoda. Or-
der Hemiptera. Family
Gerridae. Mate from early
spring through the sum-
mer, the males sometimes
first cutting off wings of
females. Eggs laid on
supports at water surface,
hatch in about 2 weeks by
longitudinal split. Young
jump about actively and
resemble adults. Nymph-
stages, 5, each lasting
about a week, normally.

Food, other animals,
mostly insects that are
caught and held by fore-
legs while juices are
sucked out. Prey is caught
by lying in wait for it.
Protection from enemies
by inconspicuous nature.
Winter as adults. May
chirp, when taken from
water, by jerking rigid
limbs and with help of a
rasp on each shoulder.

Food, animal life vary-
ing from insects to fish
captured and held by
strong forelegs and
pierced by beak. Known
to vanquish fish 4 times
their own length. Protect
selves by escape, either
by swimming or flight,
or by hiding under sub-
merged materials. Breed-
ing period, May to Aug-
ust, a female laying a
number of 75-150-egg
batches.

Food, ooze and slime
almost entirely of plant
origin. Winter as adults,
although some young
have been found in Janu-
ary. May migrate from
pond to pond easily, thus
casily populating isolat-
cd bodies of water. Mi-
grate by flying. Protec-
tion, by great number,
escape and inconspicuous-
ness.

Food, largely small
aquatic animals caught
by pursuit and killed by
stinging or by holding
with legs. Some secrete
milky substance from
thorax. The stings are
sufficiently severe that the
animals should be handled
with care by humans.
Normally they would
sting only when held too
tightly. In captivity, may
be fed mosquito wrig-
glers.

Food, other insects cap-
tured at or near the sur-
face of the water some-
times even by jumping
into the air for them.
May feed on snails near
water edge as a pond dries
up, laboring greatly to
free snail from the mud
but succeeding. Protec-
tion, by escape or flight,
but may be easily
drowned if forced to
break through surface of
water.

When first brought
into strong light avoid it
but soon react by going
towards it. May hibernate
at other times of the year
when oxygen content of
water is abnormal.

Go towards contacts
and towards light at cer-
tain times.

Young cannot thrive in
boiled water. Are more
active on dark days than
on bright, and probably
ate active through the
night and through the
year.

Unless water is aerat-
ed in aquaria the animals
can hatrdly be reared suc-
cessfully through life his-
tory. Some mortality dur-
ing molting. Nematodes
effective enemies.

Some species in early
stages can swim about
under water, standing
submergence in this way
for some hours; others
cannot stand this. High-
ly nervous in captivity.

Not of economic im-
portance except as checks
on the multiplication of
small water life. Inter-
esting because of ways
of breathing, of captur-
ing food, of locomotion
and of reproduction. May
be reared on cockroach

nympbhs.

Probably not useful ex-
cept -in keeping animal
life in check in water-
ways. May be real pests
in fish "hatcheries where
they may destroy both
“fish, fish eggs and fish
food without themselves
contributing enough food
to compensate.

Adults and eggs used
as food in form of flour,
by man and birds, in
Egypt 'and Mexico. Im-
ported for this purpose
into England by the ton,
each ton equalling about
250 million individuals.
Serve as scavengers.

)
Serve as good checks
on such aquatic insects as
mosquitoes,” which are
dangerous to man’s inter-
ests. Make interesting
aquarium pets.

To be reared in aqua-
ria they must be free from
disturbance. If kept in a
small jar they may dash
themselves recklessly
against the sides. May be
fed dead flies or other in-
sects. i
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FISH-FLY, DOBSON

ly by position under cov-
er under water. Since the
larvae are choice fish
food they have many en-
emies.

largely by means of pro-
tective houses, some of
which are strong. Houses
in moving water com-
monly of stones; in still
water, of easily-moved
plant materials.

Protection of adults by
escape and of larvae by
hiding. No aggressive
protection of individuals.

NAME CADDIS-FLL R -FLY (o}
HELLGRAMMITE ES CRANE MOSQUITO

Adults, wing-spread, Adults, with four Adults, long-legged, Small, well-known
more than 5 inches. | wings densely covered | sometimes 2 inches long, | flies, the males with
Males with long, slender, | with long fine hairs and | with 2 wings and a V- | feathery antennae. Wing-
crossed jaws like two | held at rest like a roof | shaped suture between | margins, fringed; beaks,
hooks. Females with | over the back. g'ntennﬁe, wingsh Larvae, u;ually stout. In Culex, resting
shorter, stouter jaws. Lar- | long, active and. usually | grayish-white, with or | position with body hori-

DESCRIPTION vae aquatic, breathing | forward-pointing. Mouth | without appendages at | zontal; in Anopheles, the
through gill-tufts at bases | parts of adults not devel- | one end, an inch or more | malarial mosquito, body
of abdomen segments. oped. Hind wings, short- | long and about 14 as | is held at an angle. Lar-

er but broader than the | thick. Pupae, slender, | vae aquatic as are the
fore-wings. mummy-like and com- | pupae.
monly in gravel.

Adults flying near wa- Adults fly about in air Adults inair or among Adults in air. Culex

terways or about lights. | or perch on supports, | damp vegetation. Larvae | larvae hang from water

WHERE Larvae, under stones in | more commonly near wa- | on land, under wet soil | surface at an angle; An-

FOUND moving water. ter. or in water, Pupae, com- | opheles lie along under
monly in gravel. surface.

(The Family Sialidae Some 13 families of The superfamily Tipu- American Anophelcs,
has 2 genera of alder flies | caddis-flies in North | loidea includes in Amer- | 9 species, 4 being malaria
and several fish-flies, 6 | America, the larvae be- | ica the Tanyderidae, the | carriers. Many house

RANGE being found in United | ing conspicuously differ- | Ptychopteridae, the Ani- | mosquitoes of genus Cx-
States and Canada.) ent by the houses they | sopidae and the Tipuli- | lex. Some of the sub-
build. dae with 3000 known | family Corethrinae are
species; 500 American, not blood suckers. Many
tropical species.

Class Hexapoda. Or- Class Hexapoda. Or- Class Hexapoda. Or- Class Hexapoda. Or-
der Neuroptera. Family | der Trichoptera. One | der Diptera. Family Tipu- | der Diptera. Family Cu-
Sialidae. Subfamily Co- | family is the Limnophili- | lidac. One species lays § licidae. Culex eggs, in
rydalinae. Mate outside | dae represented by the | about 1000 eggs that | rafts; Anopheles eggs,

. CLASSIFICATION water, Eggs laid in white, | genus Limnophilus whose | hatch in about a weck | laid singly. About 300
» . blotchy masses, some- | larvaebuild log-cabin-like | into “black worms”, or | Culex eggs per female
AND times 1 inch across, on | houses of vegetable ma- | “leatherbacks”, and de- | laid in water; hatch in 1
LIFE objects over water, about | terial. May be larvae for | velop eventually into pu- | to 7 days into larval
2000 to a mass. Hatch | 11 months, from June to | pae that live about a | wigglers that live in wa-
HISTORY into larvae that enter wa- | May, then make a differ- | week before transforming | ter 6 to 21 days coming
ter to develop for about | ent case, sometimes of | to adults. Larvac vary | to surface to breathe, and
35 months. Then leave | shells in which pupac | greatly in food and habi- | transforming to active
water to pupate for a | may be formed for about | tat. pupae, which, in 1 to 6

month in a cell under | 3 weeks before adult days, become adults.

cover. stage.

Food of larvae almost Food of adults, noth- Food of some adults, Females of many spe-
exclusively aquatic ani- | ing; of larvae, a great | flower nectar; of others, | cies blood suckers, but
mals caught and held by | variety of plant and ani- | nothing. Food of larvae | males not so. Larvae live
strong jaws that are able | mal materials, some | varies, some eating ani- | on minute organisms in
to inflict painful bites on | caught by prowling, some | mal matter; others acting | the water and are preyed
humans. Hold on tena- | by nets stretched in mov- | as scavengers, and still | upon by many aquatic

BEHAVIOR ciously. Protection, large- | ing water. Protection | others are plant eaters. | animals such as birds,

newts, fishes, water
beetles and so on, all of
which are useful in this
connection. Must come
to surface to breathe and
so an oil film on water
suffocates them since they
cannot reach the air.

REACTION TO
HEAT AND
LIGHT

Adults definitely at-
tracted to lights ncar
streams, and since such
insects frighten many
people they may be killed
unnecessarily.

Adults are attracted to
the lights. Larvae sensi-
tive to touch and to light,
and able to secrete a
unique waterproof silk.

Many adults attracted
to light. Many form
clouds of dancing indi-
viduals at definite times
of the day. Larvae of
some nocturnal.

Most species active at
definite times of the day
and sensitive to light,
temperature and humidi-
ty. Particular mosquito
species carry diseases to
particular animals.

USE TO MAN
AND
PLACE IN
NATURE

Serve as a check on
multiplication of some
aquatic animals but help
man, particularly as an
excellent bait for bass
and other game fish.

Valuable food for fish-
es and interesting aqua-
rium pets. The adults
often occur in great flocks
whose hairs freed into the
wind have been known
to cause one kind of hay-
fever with some persons.

Make good food for
fishes, and larvae make
excellent bait. Somelarvae
destroy meadow plants
and injure pastures seri-
ously; can be controlled
by poison mash of 1
pound Paris green to 25
pounds of bran with wa-
ter.

A serious pest in most
places. Different species
known to carry malaria, .
yellow fever (below the
frost belt), dengue, fila-
riasis and other diseases,
and to make regions un-
inhabitable by man.
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WHIRLIGIG BEETLES

quitoes but more deli-
cate in abdomen, legs and
antennae. Antennae of
males, feather-like; of
females, only sparsely so.
Larvae mostly aquatic;
some red—known as
blood worms—may re-
main hidden in a case
made of silk and oozes.

stout-bodied, humped-
backed and short-legged.
Males, with eyes continu-
ous; females, with eyes
separated widely. Many,
black, with broad, iri-
descent naked wings.
Larvae, like worms with
a sucker disc at tail end
and a fringe at head.

wings. Usually black and
brown. When under wa-
ter show a bubble at tail
end. Hind legs modified
for swimming. Females
of some species with fore-

‘wings furrowed. Males of

some with discs on fore-
legs. Larvae aquatic, slen-
der, with large jaws,
active and voracious.

elliptic, more or less flat
beneath and convex
above; when in water,
show under surface sil-
very with a film of air.
Larvae, stouter than those
of Dytiscidae the fore-
parts being more slender
and the jaws less con-
spicuous.

MIDGE BLACK FLY DIVING BEETLE | WATER-SCAVENGER | wRITE-MY-NAMES
' BEETLES , APPLE-SEEDS
Adults, like small mos- Adults, small, short, Adults with hard fore- Usually black beetles, Relatively flat, oval,

blue-black, or black, and
brown beetles with for-
ward reaching fore-legs
and hind legs adapted for
swimming and attached
to centers of bodies per-
mitting sudden changes of
direction. Larvae, slender,
with rather conspicuous
abdominal appendages.

Adults commonly fly,
often in dancing flocks of
great numbers. Larvae
mostly in water, but some
on land.

Found as adults in air
in great numbers in sea-
son. Larvae found in wa-
ter; also the pupae.

Common in ponds and
streams but particularly
so in standing water.

Most species found in
fresh water, although a
few live in moist soil or
dung.

Swim rapidly in spirals
and circles on surface of
quiet or rapidly-flowing
water.

More than 200 kinds
of midges in America,
some being found in tide
pools as well as in fresh-
water. :

Adirondack black fly,
a pest of northeastern
states; the buffalo gnat
of the Mississippi Valley,
and the turkey gnat of
the same region, are

'good representatives.

Some 300 species of
North American diving
beetles, ranging in length
from less than 1/ inch to
more than 2 inches. The
largest family of water
beetles.

Range through North
America and elsewhere,
there being neatly 200
North American species.
Most common eastern
species is Hydrophilus
obtusatas, 3% inch long.

The larger Dineutes
has about 13 North Amer-
ican species, and the
diminutive Gyrinas has
some 26 North American
species.

Class Hexapoda. Order
Diptera.. Family Chiro-
nomidae. May mate in
air; a female may drop a
brown mass of about 700
eggs into water. These
may hatch in 3 or 4 days
into larvae that may re-
quire from a month to 2
months or more to reach
pupal stage. Then may
swim like ‘wrigglers near
water surface for a few
days before transforming
to adults.

Class Hexapoda, Order
Diptera. Family Simulii-
dae. Mate in air in early
summer ; lay white or yel-
lowish eggs, which be-
come black on rocks
washed by current and
develop into larvae that
stand erect in rapidly-
flowing water, often mak-
ing black blotches on
bottom. Pupate under
water for about 5 days.

Class Hexapoda. Or-
der Coleoptera. Family
Dytiscidae. After mating,
around March or April,
females may lay 20 to 50
eggs, singly in slits in
plants under water. These
hatch in about 3 wecks
into larvae, which devel-
op 4 or 5 weeks, chang-
ing into pupae, which re-
main buried in earth from
10 to 20 days in summer
or longer in winter.

Class Hexapoda. Or-
der Coleoptera. Family
Hydrophilidae. After mat-
ing, females may lay
about 130 yellow eggs
enclosed in water-proof,
cocoon-like structures at-
tached to plants near sur-
face or floating. Larvae
crawl about under water
going through at least 2
moults in a month. In
late summer, for about
12 days, pass pupal stage
in soil.

Class Hexapoda. Order
Coleoptera. Family Gyri-
nidae. May fly from pond
to pond. After mating, fe-
males lay 1 to many
white, cylindrical eggs on
submerged plants. These
hatch into fierce-looking,
slender, flattened, light-
colored larvae that finally
leave water, spin gray,
paper-like  cocoons 1n
which a month is spent
before transforming.

Food of adults of some
species, such as punkies,
blood, but of most spe-
cies this is not the case.
Larvae may feed on mi-
nute plants or animals of
the environment. Some
few larvae infest living
plant material. Some eat
the cases that they make
of pond-ooze material.

Food of adult female
Adirondack black fly,
blood ; also of the south-
ern buffalo gnat and the
turkey gnat. Males, and
the white-stockinged
black fly, and others, may
be harmless, living on
Elant juices. Protection

y numbers, by inaccessi-
bility of region where
larval stage is spent, and
by escape.

Food of larvae and of
adults, animal matter cap-
tured in jaws and sucked
into the mouth. Young
larvae feed by sucking,
even attacking and kill-
ing their own kind. In
captivity, may be fed on
raw beef or on a mixture
of cereal, powdered
shrimp and ant “eggs”
ground together. May de-
stroy fish and fish eggs.

Food of adults, largely
decaying vegetation, but
some feed on other small
animals that may be cap-
tured alive. Larvae feed
on small animals, fre-
quently sucking through
hollow jaws. Adults may
fly from pond to pond,
often being attracted by
lights and falling help-
lessly to ground. Have a
number of parasites.

Food of young and of
adults, probably solely
animal matter, usually
captured at water-surface
altive. In captivity, may
be fed raw beef on tooth-

icks left afloat; not

nown to feed below the
surface. Protection by es-
cape, and in some species
possibly by offensive, ap-
ple-seed odor given off
when captured.

Activities of some defi-
nitely associated with
light as they may all be-
come active at once, usu-
ally late in the day, when
they may cause a hum of
buzzing wings.

Require well-aerated
water. See by night with
upser halves of the eyes
and by day with the lower
halves. Must have well
developed sense of locat-
ing food.

Adults fly from pond
to pond ; may be attracted
by light. Air held under
the hard fore-wings en-
ters through openings on
top of abdomen ; expelled

| at surface when stale.

Air taken at surface
by extending antennae
and folding them back
over a bubble of air that
is- carried beneath and
spread over under sur-
face.

Apparently have four
eyes, two looking upward
and two down, but ex-
periments show that the
lower pair do not func-
tion and they are but a
part of the whole eye.

Some, woodland pests
in season, but most in
their immature stages are
valuable forms of fish
food, forming the major
diet of many species that
are valuable to man.

Some, about the worst
insect pests of the woods
in early summer, attack-
ing cattle and other do-
mestic animals. All may
supply, as larvae, useful
food to fishes able to get
them. One common spc-
cies is never known to
bite.

Unquestionable  ene-
mies of fish and other
forms of water life but
may themselves serve as
fish food. Probably serve
as useful checks on multi-
plication of such animals
as mosquitoes and their
larvae.

Food for some fishes;
scavengers of waste mate-
rials; kept in control by
unfavorable climatic con-
ditions and by parasites.
Larvae eat any animals
available in aquaria. Pests
in fish hatcheries.

Most interesting scav-
engers of the water-sur-
face with an abundance
of common names indi-
cating that they have at-
tracted general attention.
Not known to do any pat-
ticular harm and might
well figure in mosquito

control.
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BEETLES AND THEIR LARVAE. LEFT TO RIGHT: WHIRLIGIG BEETLE, DIVING BEETLE AND THE WATER -SCAVENGER
BEETLE, WITH, BELOW, THE HALIPLID BEETLE. '

(Continued from page 479)
black flies illustrate this very well. Some
of them have discs in rows along the
under side. Some have discs at one end,
and most of them supplement these
with a silken attachment that serves as
a life-line when the discs fail to work.

The food problem is a relatively simple one to an ani-
mal that can remain anchored in a swiftly-flowing stream.
The food comes by and has only to be caught and held.
Ingenious nets are spun by some swift-water caddis-
flies to catch their food. Rakes and scrapers are a part of
the equipment of other insects of swift streams. All of
these are worth looking for in any brook.
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Economic Significance
of Aquatic Insects

The economics of insects of our waterways is generally
not thoroughly appreciated. True, most people have heard
of the relationship between mosquitoes and malaria, and
have understood that by managing the life of ponds in

which the mosquitoes breed adjacent territory has been

made habitable by man. It seems hard to think of our
modern civilization functioning in Cuba, the-Philippines,
the Canal Zone without our being able to control some
of the diseases that formerly raged through these regions.
Not so well advertised as malaria is the relationship be-
tween aquatic insects and some of the parasitic worms
that live on our domestic cattle, and of the relationship
between insects and the organism that causes elephan-
tiasis, which is purported to affect forty percent of the
natives of the South Sea Islands.

There are, however, more pleasant aspects of the re-
lationship between water insects and man’s interests. With-
out these insects great numbers of our food and game fishes
would not be able to reach maturity. The capture of these
fishes provides pleasure and employment for a consider-
able number of persons. The consumption of their flesh
in one form or another is an experience shared by all.

The most interesting problems in this whole field hinge
around the development of management practices whereby
these insects may be made to use a maximum of waste
materials in waterways for the production of a food valu-
able to species of fishes of economic importance. For
example it is now known that the wastes of milk plants
can if properly distributed be made to produce a maximum
of insect food, which in turn will support an abnormally
large fish population in a given amount of water. The
solution of difficulties associated with waste disposal by
such means as this is of great importance as an adjunct
to necessary restrictive laws seeking to check pollution. It is
but one phase of the whole modern field of management
of wild areas, which holds public interest at the present.




