Wasps, Bees, Ants and Their Kin

By E. LAURENCE PALMER

Illustrations, except ant and honeybee, by Ellen Edmonson.

This is the sixty-seventh in NATURE
MaGAzZINE's series of educational
' inserts.

~N"1951 the government issued a synoptic
catalogue of the Hymenoptera of America
north of Mexico. It is doubtful that many
readers of Nature Magagzine will ever read the
1420 pages of this four-dollar book. Yet there
are few readers of the magazine who have not
at some time in their lives had dynamic experi-
ences with some of the insects listed therein.
Ants in our nether garments are supposed to
match nests of yellow-jackets or hornets in
banishing ennui and boredom from our lives.
And, in spite of a planned economy designed to
pay persons for doing nothing, there are still
some of us left who do not think that the busy
busy bee is wholly insane. Ants, bees, wasps
and their kin are stimulating, no matter how
you look at them.

We have no intention here of presenting any
adequate picture of the classification of the mem-
bers of the Hymenoptera. It could not be done
in many times eight pages. Neither do we hope
to deal adequately with the biology, the econ-
omy, the psychology, the influence on history,
or the relation of these insects to human health.
We will not tell you how to get rid of ants or
hornets; how to raise bees or to decide whether
one of the insects is “‘good”” or “‘bad.”” We can
merely introduce you to some of these subjects.
Originally it was intended to avoid considera-
tion of all of the fifteen hymenopterous insects
dealt with in the Fieldbook of Natural History, but
an article on this group could not well be writ-
ten without touching on ants and honeybees.
This introductory material is designed to inte-
grate and introduce to the reader the eighteen
species here covered in the tabular material, and
to comment on their close relatives. There is
every reason to justify a second article on this
rich group at some future date. We have had
inserts on the Orthoptera, Diptera, Lepidoptera
and Coleoptera, as well as some on miscellaneous
insects. Before we give you another unit on the
Hymenoptera it would be well to consider the
bugs, Hemiptera. This probably will be your
next insect insert.

For supplementary reading to this article I
should refer you to a few volumes of my 4-shelf
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library on insects. Most interesting of these to

my readers I am sure are these:

Hingston, R.-W.G., Instinct and Intelligence, The
Macmillan Company, New York. 1929, 296
pages.

Comstock, John Henry, An Introduction to Ento-

~ mology, The Comstock Publishing Company,

Ithaca, New York, 1933, 1044 pages.

Duncan, Carl D., A Consribution to the Biology of
North American Vespine Wasps, Stanford Uni-
versity Publications, Stanford University Press,
Stanford University, California, 1939, 272
pages. '

Craighead, F. C., Insect Enemies of Eastern Forests,
U.S. Dept. of Agriculture, Miscellaneous Pub-
lication Number 657, Washington, D.C., 1950.
679 pages.

Lutz, Frank E., Fieldbook of Insects, G. P. Put-
nam’s Sons, New York City, 1921. 562 pages.

Metcalf, C. L., and W. P. Flint. Destructive and
Useful Insects, Their Habits and Control, McGraw-
Hill Book Company, New York City, 1951.
1071 pages.

Root, A. I. and E. R., The ABC and XYZ of Bee
Culture. The A. 1. Root Company, Medina,
Ohio. 1929. 815 pages.

Sweetman, Harvey L. The Biological Control of
Insects, Comstock Publishing Company, Ithaca,
New York. 1936. 461 pages.

Teale, Edwin Way, The Golden Throng, A Book
About Bees, Dodd, Mead and Company, New
York City. 1940. 208 pages.

Wheeler, Henry Morton. Fosbles of Insects and
Men. Alfred A. Knopf, New York, N.Y.
1928. 217 pages.

One could write an equally helpful bibliog-
raphy and omit every reference just given, so
rich is the general literature on this subject.
However the best source of information is the
insect itsclf, and there are few persons who read
this who cannot in a few minutes see a live, free
hymenopteran flying or running about in the
neighborhood. Read Hingston or Comstock,
Lutz, Teale, Fabre or Wheeler to get the spirit
of investigation these writers can give you, and
then set off on your own. For the benefit of those
who need some more starting experience we
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write a bit more by way of introduction here.

Imagine a stack of straw with thousands
of free ends of straw pointing in all directions. :
To you they all look practically alike. Imag-
ine an insect that has selected the free end
of one of these pieces of straw for its nesting
site. Into this free end it must insert a num-
ber of spiders it has captured and paralyzed.
Other wasps are doing the same thing with
other straws in the stack, and yet our friend
must come back to its own particular straw
to profit by its previous trips. Can you deny
this insect any memory? When our flying
friend comes back to its slender straw home
it may find the entrance guarded by its mate.
The gentleman of the family is the one that
stays home while the lady brings home the
spider. Does the male guard the home, or
does he seek only conjugal
bliss from his mate, or what
is it all about, anyway?
Finally the straw filled with
spiders gets an extra deposit
in the form of a fertilized
egg laid by the wandering
wasp. The spiders cannot
eat the egg because they
have been paralyzed just
enough so that they can
neither die nor become ac-
tive. So the wasp egg
hatches and the larvae eat
the helpless spiders.

Is this act interesting
enough to hold your atten-
tion? Then let us ask you a
few more questions. Is this wasp useful or
injurious? Obviously it destroys spiders but
are the spiders good or bad? Sure, they eat
insects, but are the insects good or bad? The
insects eat plants, in all probability, but are
the plants weeds or cultivated plants? Any-
one who can glibly pass judgment in such a
situation and defend it should be asked to
write an clementary science text, or lecture
profoundly to a group of eager teachers.
Really it is more fun to know that there is
no answer than to be able to give the answer,
but that is not what the test writers want.
In one doctorate thesis we find third grade
children eruditely deciding whether, when
one insect eats another, it is harmful or in-
jurious, so of course the teacher of teachers who prepared
the test and the teacher of teachers of teachers who ap-
proved the thesis should have the answer. Otherwise
how could one get data with which to draw conclusions?
This is just as absurd as many attempts to pin Nature
down. It makes life interesting. For further help along
this line read ‘“The Dry-rot of Academic Biology™ by
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William Morton Wheeler in his Foibles of
. Insects and Men and you will know what I
{ mean. It should be required reading of every
teacher in school, and of every voter in
election. It should start you off on a hobby
with hymenopterous insects that should last
you a lifetime. Even if you should end up in
jail you still could hawe an interesting time
with the ants that would visit you, or with
the wasps that lay their eggs in the clusters
of eggs laid by the cockroaches that might
visit you. Given the freedom of the outdoors
your possibilities would be boundless. “And
yet there are those who see none of these
things. Surely the world is a funny place in
which to live.

The little wasp about which we started
this argument is Trypoxylon, elaborated on in
the table in this insert. If
you will read some of the
other columns you will find
that there are some other
wasps that paralyze crea-
tures to provide food for
their larvae. On the School
Page of Nature Magazine for
October, 1947, I told you of
an experience I once had
with one of my classes and
a group of golden digger
wasps (see tabular matter of
this insert). I told you how
we fooled one of these wasps
for 59 times when the pub-
lished record had been 29.
We knew that the wasp
must behave in a definite pattern. After
bringing its prey to its burrow it leaves it
with the head near the burrow and goes
underground. It returns to the surface ready
to take the hopper below, but in the mean-
time we had reversed the position of the
grasshopper. The wasp then turned it to the
original position. Instead of taking it under-
ground immediately it goes under to make an
investigation. At this point we turn the
hopper again. This we continued for 59
times and might have gone longer had not a
student been slow to make the change. May-
be you can better our record. Fabre, the
French entomologist, tried a similar trick
with a cicada killer, but did not exceed the
40 figure. Let me know what your record is if you do
not mind.

It is with these behavior patterns and their interpreta-
tion that Major Hingston dealt when he wrote his
book on Instinct and Intelligence, which I deliberately put
down as my first recommended reference. If you liked
Hingston’s book dealing with insects you might also
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like Ruth Crosby Noble's The Nature of the
Beast, (Doubleday, Doran and Company)
which gives us similar information about the
behavior of the vertebrates other than man.
Both of these books in my library are justly
well-worn.

The group of insects with which we here
deal may certainly be considered dynamic if
we seck reference to them in general litera-
ture and sayings. Listen to these and you
will see what I mean. Possibly we need a
few of these as slogans in these days when so
many persons are trying to get out of work.
For my own part I am currently retiring from
university work so that I can get time to do
more work. But back to our sayings. Here

they are.
“Go to the ant thou sluggard. Consider
her ways and be wise.”” ‘‘What’s good for

the bee is good for the hive.”” “‘How doth
the little busy bee improve each shining
hour.”” ‘“'He has bees in his bonnet.”” ‘‘Dead
bees make no honey.”” *'Stir up a hornet
nest.’’

Surely in these days we could not expect
such phrases to be adopted as slogans by any
group interested in work stoppage, strikes or
slow downs. Maybe they are out the win-
dow in this modern day of mass production,
machine production lines and so on. For
some of us, however, they hold a pleasant
nostalgia. Ants are not wholly insane even
though they may sometimes appear to be so.
I wonder how many ‘‘Busy Bee'’ restaurants
there are in the world? And how appropriate
it was in World War II that certain vessels
were named “‘Hornet’” and “Wasp.” 1T find
it difficult if not impossible to find lethargy
associated with any member of the Hymenop-
tera. They just do not go together.

This diligent activity in the hymenop-
terous insects cannot be associated with
lack of intelligence because all the evi-
dence we have points to the assumption
that the group includes the most intelli-
geat of the insects.

Of course the Hymenoptera include
insects of radically different types. We
have some that eat plants while others
prefer animal food. For the most part
they are rather specific in their food
preferences. A reasonable check on the
golden digger wasps near my home
showed that they stocked their bur-
rows with 90 percent of cone-headed
grasshoppers, in spite of the fact that
other species were abundant in their
range. They must have had the ability
to make some selection to produce this

FOR AUGUST-SEPTEMBER, 1952

TARANTULA HAWK

VELVET ANT

record for the enlightenment of scientists.

The habit of some members of the group to
develop individuals with specific functions to
perform, of controlling the number of differ-
ent types produced, and of integrating the ef-
forts of many for the good of the group is
truly remarkable in organisms so primitive
in some ways.

Those who are interested in food chains,
and in interrelationships of organisms, will
find many profitable lifetimes of investigation
before them if they begin to concentrate on
these animals.

We are inclined to suspect that emotion is
associated with intelligence. Possibly sounds
are reasonable expressions of emotion. If so
we can read much into the sounds produced
by hymenoptera. There is a vast difference
between the contented humming of bees at
their usual work, the excited humming of the
same bees when they are swarming, and the
equally exciting sounds they produce when
their hives are being rifled by some intruder.
The violin number, ‘“The Flight of the
Bumblebee,”” gives us some evidence that at
least one musician tried to record variations
in sounds produced by bees. It would seem
difficult, however, to distinguish through
this number whether reference was being
made to sound of bees or of flies, but that is a
small matter. Obviously the sounds in both
groups are made by almost totally different
methods than were suggested when we con-
sidered the orthoptera.

Of course bees fly by violently vibrating
their wings. We have been told that engi-
neers have said that with wings of the type
we find on bees that the animals theoretically
could not be expected to maintain flight.
There seems to be some evidence that
in this case there is some conflict be-
tween theory and fact.

In the tables we make some reference
to the economic importance of some
hymenoptera. The production of honey
and of wax by honey bees is obvious,
and statistics are provided in the table.
Most of us, however, overlook the fact
that probably bees and wasps are of as
much value as pollinators of fruit trees
as the bees are as producers of honey
and wax.

The pollination story is extraordi-
narily involved, as you will see if you
read the data given on the fig wasp, for
example. When I was in New Zealand
a few years ago they were secking an
American entomologist to come down
to help them (Continued on page 368)
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NAME
SCIENTIFIC NAME

YELLOW JACKET
Vespula maculifrons and
V. vulgaris

GREAT HORNET.
EUrROPEAN HORNET
Vespa crabo

Mason WaASP.
JuG Wasp.
POTTER WaASP.
Eumenes fraternus

Cicapa KILLER
Sphecius speciosus

DESCRIPTION

Length about 34-inch.
Yellow and black with
only slight differences in
pattern between queens,
workers and males.
Queens the largest of the
three castes. Of two
recognized groups of
species in North Amer-
ica, this belongs to the
vulgaris not the rufa
group.

Length, to nearly 1 inch
(22 mm.) being our larg-
est hornet. Yellow,
black and brown. Head
swollen behind the com-
pound eyes, but this
character is less con-
spicuous in the male
than in the queen or
worker. This character
not always so conspicu-
ous in other species.
Three castes — queen,
worker, and male — are
present.

Length, about 34-inch.
Slender-waisted wasps
with abdomen swollen
to rear. Head not ex-
panded behind eyes.
Eyes almost entirely
cover the cheeks. There
is no worker caste in
these wasps comparable
to what was found in the
hornets and bees and
ants. This is not a
social wasp.

Length to 2 inches. Yel-
low and black or rusty,
the yellow being in in-
terrupted bands. Has
spiny legs that help in
digging burrows. Wings
are yellowish-brown and
legs yellow. Compound
eyes cover most of front
of face.

RANGE
AND
RELATIONSHIP

Family Vespidae. Genus
Vespula represented in
United States by 19
species. V. maculifrons
ranges eastern United
States in Lower Austral
and Transition zones
from Atlantic west to
Texas, Nebraska, Kan-
sas and South Dakota.
V. wulgaris Alaska to
New Zealand.

Family Vespidae. This
species, the only one in
the genus found in Amer-
ica, was introduced near
New York City but now
widely established. Some
27 genera in the family
in North America, in-
cluding mud daubers,
paper wasps, solitary
wasps, digger wasps and
others.

Family Vespidae, Sub-
family Eumeninae,
which includes 18 of the
families’ genera. There
are 18 species of Eumenes
in the United States
with E. fraternus rang-
ing from the Atlantic
west to Texas, Okla-
home, Kansas, Nebraska
and Minnesota and ex-
tending north into On-
tario. Others westward.

Family Sphecidae with
84 genera in United
States. Genus Sphecius
includes 4 species. S.
spectosus ranges through
United States east of
the Rockies into Mexico
in Upper and Lower
Austral Zones, with
other closely related
species extending range
to Pacific Coast.

REPRODUCTION

Fertile wintering queen
establishes colony nest
underground in paper
cone in spring. Workers
produced first. These
enlarge nest and care
for brood. Males and
queens produced March
in California and May
in New York and on
through summer. Queens
mate immediately and
go into hiding.

Fertile female in spring
builds in hollow tree, or
under a porch or roof, a
brown or yellow, (not
gray) paper nest in
which are developed
workers that increase
size of nest and care for
young that develop from
the queen’s eggs. Work-
ers are stimulated to
feed young by material
from the young.

Fertile female builds on
a twig commonly a small
mud jug. In this she
places the paralyzed
larvae of moths. She

. then deposits an egg,

closes the jug and may
build another. Larva
feeds on paralyzed cater-
pillars, at first cautious-
ly then vigorously, pu-
pates, escapes, mates
and lays eggs.

Adults appear in late
summer and female digs
burrow to 18 inches deep
ending in 1 }4-inch cham-
ber. In this female
leaves 1-2 paralyzed ci-
cadas with her egg. With
2 cicadas, cells yield
larger females. Egg
hatches in 2-3 days and
larva lasts 2-3 weeks
before entering winter
cell. Pupates for 2-3
weeks in June or July.

ECOLOGY

Commonly seen at pic-
nics feeding on sweets or
on flowers gathering
nectar, although they
eat other insects as well.
Flower visitors common-
ly males. Males de-
velop from infertile eggs.
Colony stays in nest at
night or during unfavor-
able weather, and may
best be destroyed then.

Males are developed in
late season and after
mating die with the
workers with cold
weather. Queens winter
over and start new col-
ony in spring. Gray
paper nests in trees or
under shelters are prob-
ably made by gray hor-
net, Vespula maculata.
Feeds on insects but ap-
parently may eat bark.

Some relatives build ce-
mented burrows under
ground rather than the
attractive jugs on twigs.
Some build small ma-
sonry turrets. Egg usu-
ally hung by thread from
ceiling of jug interior.
One African species has
larva fed by mother who
deposits caterpillars in
jug as needed, although
these are first paralyzed.

Adult female always
takes cicada into bur-
row head first. Fabre
fooled insect by turning
a cicada 40 times while
underground investiga-
tion was made. Burrow
may have branches and
different cells. A num-
ber of species of cicadas
are parasitized. Cicadae
usually give cry when
attacked by wasp.

ECONOMY

Probably useful as in-
sect destroyers but dan-
gerous to some persons
because of stings, and
may injure domestic ani-
mals. One teacup of
carbon disulfide or car-
bon tetrachloride
dumped into nest and
covered with earth de-
stroys colony. Derris
powder is also recom-
mended. See Duncan
reference.

Useful as insect destroy-
ers but dangerous to
men and animals that
disturb colony. In get-
ting bark of lilac, birch,
ornamental box and
other woody plants may
girdle and kill plants.
Control by benzol, or
chloroform, or fire, de-
stroying colony put into
garbage can when colony
is all home.

Undoubtedly useful as
destroyers of harmful
caterpillars if the cater-
pillars are feeding on
useful plants but not
useful if the caterpillars
feed on undesired weeds.
Take your choice. Never
too abundant and most
interesting. Fabre
watched larvae through
window in jug.

Obviously a useful wasp
that destroys cicadas,
which are iInjurious to
trees and useful shrubs,
so it is worthy of every
protection. Burrows are
usually found in sunny
roadside embankments
where soil is loose and
deep.
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GOLDEN DIGGER
Sphex ichneuwmoneus

TRYPOXYLON
Trypoxylon frigidum

Cuckoo Wasp
Chrysis parvula

F1c Wasp
Blastophaga psenes

Mossy ROSE-GALL WASF
Diplolepis rosae

Length of head and
body about 1 inch.
Slender abdomen at
waist but normal to rear.
Abdomen darkened to
rear but yellowish for-
ward. Thorax brown
to reddish-brown and
lighter than black rear
of abdomen. Wings
pale dusky-brown. No
worker caste in this
group; only males and
females.

Length about 1/3-inch.
Abdomen relatively
slender but widest to the
rear, the greatest diam-
eter about equalling that
of the thorax. Com-
pound eyes unusually
large. No workers, and
males and females may
work cooperatively in
preparing for the next
generation.

Total length to about 14
inch. Most cuckoo wasps
are metallic green. Ab-
domen shows in most
species only 3 to 5 seg-
ments and so constructed
that the body can roll
into a ball leaving only
wings exposed. Seg-
ments of antennae of
both sexes, 13. Egg-
laying tube is extensible
and jointed.

Length: females about
1/10-inch, winged, with
large eyes, straight, stout
abdomen and antennae
longer than the head.
Males longer but ap-
parently shorter because
abdomen is usually held
under body so as to ex-
tend beyond head. Some-
times wingless, with
smaller eyes and an-
tennae.

Length about 1/5-inch.;
and obviously too mi-
nute for superficial ob-
servation by layman.
Characters are indicated
in figure. Most easily
studied through galls,
which appear as weak-
spined red and greer
balls on stems of sweet
briar rose. Galls 4%-
inch in diameter and
persist through the year.

Family Sphecidae with
84 genera listed for the
United States. In the
genus Sphex we have 10
species. Some literature
lists Sphex as Chlorion,
but. this would increase
the number of species
considered considerably.
S. ichneumoneus ranges
throughout the United
States and much of
Canada.

Family Sphecidae with
84 genera represented in
the United States. In
the genus 27 species in
the area. Range of this
species is from Hudson
Bay to North Carolina
and west to New Mexico
and Washington, with
closely related species
extending range to cover
the whole country.

Family Chrysididae in
which there are in North
America at least 9 genera
and in the genus Chrysis
over 60 species. C. par-
vula ranges from the
Rockies east in both the
United States and Can-
ada. The species has 9
synonyms in entomo-
logical literature.

Family Chalcididae,
most of which are para-
sitic on other insects
while this species and the
joint worm feed on
plants. Does not repro-
duce in the edible fig
but in the caprifig, which
is grown to produce fig
wasps that pollinate the
edible Smyrna fig. Na-
tive of Asia Minor but
established in America.

Family Cynipidae in-
cludes in United States
about 65 genera. Genus
Diplolepis appears as
synonym of Rhodites or
Hololexis and includes
50 species and sub-
species. D. rosae is
found from Quebec to
Virginia and west to
Kansas with related
species extending range
through the country.

Males have rusty tufts
beneath last 2 abdomi-
nal segments that are
lacking in females. Fe-
male brings paralyzed
grasshoppers to entrance
of 5-13-inch burrow and
to chamber stocked with
to 4 grasshoppers. Lays
egg or eggs. Larvae eat
grasshoppers or brother
larvae, pupate and
emerge.

Nests in hollow stems of
woody or herbaceous
plants, or in abandoned
beetle burrows. A re-
lated species was ob-
served to have males and
females cooperating in
stocking hollow stems in
a straw stack with para-
lyzed spiders. Cocoon
is long and slender and
slightly enlarged for-
ward.

A female C. parvula uses
as its host the yellow
mud-dauber wasp, Sce-
liphron cementarium, or
the bee, Hylaeus wvari-
frons. The cuckoo wasp
female watches the bee
or wasp building its nest
and manages to enter
and lay its egg in the
area reserved for de-
velopment of the young
host.

Eggs laid in wild fig
flowers in hollow twig
develop into larvae that
produce galls at flower
bases. Developed wing-
less males pierce these
galls to fertilize winged
females within. Escap-
ing female, covered with
pollen of wild fig, flies to
Smyrna fig, enters and
pollinates flowers caus-
ing fruit development.

Adult males and females
appear April to July and
mate, and female lays
eggs in a few days on
stem of rose-briar. Galls
form shortly with hard
cells representing buds
and each housing an in-
dividual larva. Larvae
mature by autumn but
pupae are not formed
until following spring.
One brood.

Grasshoppers taken in
head-first after explora-
tory trip. If grasshop-
per is turned while wasp
1s underground it will
go under, come up, turn
grasshopper and take it
under only when it finds
it facing hole. Larva is
parasitized by 3 flies
and a wasp. Adult may
fly 2 miles seeking grass-
hopper and return.

How individuals could
stock single straw stems
in a straw stack, putting
more than one spider in
the same straw, is diffi-
cult to understand with-
out attributing memory
to the animals. Male
may cooperate by guard-
ing nest while female is
away after spider for
food. A bit ultra mod-
ern,

Battles between the
cuckoo wasp and its
hosts often happen in
which the wasp curls
into a hard ball which its
larger enemy finds diffi-
cult to sting effectively.
The cuckoo wasp larva
may destroy its host by
eating the host larvae or
eating its stored food,
causing starvation.

Figs with mature fruits
from wild figs are hung
near Smyrna fig flowers
which wasps enter.
Wasps lay eggs in wild
fig but not in Smyrna
fig but pollination is ef-
fected and palatability
of fig and commercial
value is increased tre-
mendously. Industry
almost destroyed by
wasps introducing a rot
but this is corrected.

Females may reproduce
without mating (par-
thenogenetically). Pu-
pal stage in spring is
short and immediately
precedes release of adults
from the gall. There is
no “‘alternation of gen-
erations.” Single galls
produce adults of both
sexes but single cells of
gall yield but one indi-
vidual.

Obviously useful as de-
troyer of grasshoppers
that destroy useful
plants. Live in colonies
but not interdependent.
Female may dig to 10
holes but wusually 2-3
and 709, of holes within
15 feet of home hole of
individual, Active in
New York from July to
mid-September. See
Nature Mag. vol. 40,
p. 438.

Again we have a difficult
story to evaluate. The
wasps Kill spiders that
may kill insects that
may kill plants that may
be useful or undesired.
You must take your
chances on forming a
conclusion if you want
to defend yourself. Im-
portant note here is co-
operation of male and
female.

Usefulness difficult to
establish. The cuckoo
wasp destroys mud dau-
ber wasps that destroy
spiders that destroy flies,
which may be useful or
injurious. Make your
own decision in the mat-
ter. Again this proves
the wisdom of reserved
judgment.

Fig industry important
and dependent on eco-
nomic entomology to
solve pollination prob-
lem and to produce wasps
free from rot disease.
To do this, wasps are
reared in sterile incuba-
tors and freed in or-
chards that are free from
the rot. Possibly one of
the more interesting of
all the interesting wasp
stories.

Of little economic im-
portance, but seems to
attract wide attention
on part of amateur na-
turalists. Usually larvae
are too small to be seen
by wusual examination
with the naked eye or
even with the hand lens.
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NAME
SCIENTIFIC NAME

IcaNEUMON FLY, OPHION
Ophion slossonae

ICHNEUMON-FLY,
PELECINUS
Pelecinus polyturator

ENSIGN-FLY
Evania appendigaster

TaraNTULA HAWK
Pepsis formosa

DESCRIPTION

Length of body about 1
inch. Yellow bodied
with abdomen increas-
ingly large to the rear
and arched upward. An-
tennae slender and about
the length of the body.
Wings held erect or
nearly so. Lacks the
long ovipositor of the
females of many other
(ﬁf the larger ichneumon
ies.

Length, extended about
3 inches, of which at
least 2/3 is in the female
the slender-jointed,
downward-hooked abdo-
men. Abdomen of male
is about 2 times the
length of the head and
thorax, while that of the
female is about 5 times
that length. Wings are
held erect over back.
Males rare in our range.
Females often relatively
common,

Length from front of
head to rear of abdomen
about 34 inch but of ex-
tended insect to around
34-inch. Abdomen with
slender base attached
peculiarly, as shown in
sketch, and appearing
somewhat as an after-
thought, and ovipositor
hardly shows. Hind
wings show no closed
cells in the veining.
Black or red and black.
Abdomen compressed.

Body and head to 114-
inches long. Rather
slender, with abdomen
arched and capable of
being bent beneath
body. There are no
workers, only males and
females. A photograph
and behavior descrip-
tion is found on page 34,
volume 21, of Nature
Magazine. Appears to
be black.

RANGE
AND
RELATIONSHIP

Family Ichneumonidae,
a large family both in
genera and species. Ge-
nus Ophion represented
in America by 14 species
of which O. slossonae
ranges from Atlantic
west to 100 meridian in
Transition and Upper
Austral zones. Other
species extend range
across continent and
south to Argentina.

Family Pelecinidae one
genus in the family,
which in North America
is represented by this
one species. It is found
south into South Amer-
ica, where the male is
common. Ranges from
Massachusetts to
Minnesota and south to
Argentina. Individuals
of the species may vary
greatly from others of
the same species.

Family Evaniidae, has
well-marked anal lobe in
hind wing. Only one
species in the genus.
Ranges through the
southeastern United
States and north to
New York, particularly
in cities, where its host
cockroaches are in abun-
dance. Also found in
Arizona and in the trop-
ics where cockroaches
are more abundant.

Family Pompilidae, of
which there are 33 gen-
era represented in the
United States. In the
genus Pepsis we have
19 species, most of which
are found in our South-
west. P. formosa ranges
from Texas to Kansas
and west into Arizona
and Nevada. Found
usually in drier areas.

REPRODUCTION

Egg of this species laid
in caterpillar of the moth
Acronycta, a noctuid
moth. Some related
species parasitize other
moths, some attacking
caterpillars of large na-
tive silkworm moths.
Usually one egg laid to
a larva. Larva does not
kill host until time of
pupation, then builds
own cocoon within that
of host.

Female probes with her
long abdomen into the
soil until she finds the
larva of a May-beetle.
In this she lays her egg,
which develops as a
body parasite Details of
the life history seem to
be relatively obscure, or
at least not common in
entomological literature.

Eggs are laid in the egg
masses of cockroaches,
particularly species of
Periplaneta and Blatta
orientalis; in fact the
whole family is parasitic
on the eggs of cock-
roaches. Since the cock-
roaches are common in
dwellings it is only na
tural that their enemies
the ensign-flies should
be found there.

Fertile female seeks
large spider such as
tarantula. Attacks and
stings it, although it may
be killed in effort. If
successful, drags para-
lyzed spider to burrow,
deposits egg on spider
and leaves the grub with
a fresh supply of animal
matter for food. Pupal
and adult stages follow.

ECOLOGY

Particular moths para-
sitized by this species
are known as ‘“daggers”
some of which destroy
elms and basswoods.
The moths are mostly
night flying, and many
of the species of Ophion
are night flying as well.
Some of the ichneumon
flies lay but one egg
while others lay many
eggs on a single larva,

While the insects look
as though they might
be dangerous to man
they are wholly harm-
less, and because of their
destruction of May-fly
larvae that destroy our
tree leaves and our grass
roots are highly useful.

Some authors use the
name ensign-flies, while
others use the term en-
sign wasps. Technically
the latter is, of course,
the more correct. There
is no worker caste among
these wasps, and they
are not social as are
some other groups.

Fights between taran-
tulas and tarantula
hawks appear relatively
frequently in native
stories. Tarantula
hawks are also called
cow Killers, as are the
velvet ants, although it
is doubtful if either ever
killed a cow, or any
other mammal for that
matter. Spiders are the
prey, the larger the bet-
ter.

ECONOMY

Obviously useful as de-
stroyers of insects that
are harmful to useful
trees. Some ichneumon
fly parasites may almost
swarm in the body of a
caterpillar with some
pupating within the
larva or within the host’s
cocoon. In some species
one caterpillar may yield
over 30 ichneumon flies.

Usefulness has already
been discussed in con-
nection with description
of habits. Extended ob-
servations of a careful
nature are needed.

Obviously useful to man
as destroyers and no
doubt useful checks on
the multiplication of
harmful cockroaches.
Because of this are
worthy of every possible
encouragement. This
situation should warrant
a more general under-
standing of these insects,
to the end that through
ignorance they may not
be destroyed.

If you do not like taran-
tulas that kill harmful
insects you can classify
the tarantual hawk as a
useful insect. Even if
the insects destroyed by
the tarantula are harm-
ful your resentment
against spiders may
modify your usual good
judgment. You may
decide whether they are
good or bad but be sure.
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LEAF-CUTTER BEL
Megachile brevis

HONEYBEE
Apis mellifica

LARGE CARPENTER BEE
Xylocopa virginica

CORNFIELD ANT
Lasius niger

VELVET ANT,
COW-KILLER
Dasymutilla occidentalis

Length just under 14~
inch. Rather stout bees
of moderate size. Fe-

male bears pollen brush

n under side of abdo-

men and the tongue is
long. Males have lighter
faces than the females.
Abdomens with light and
narrow bands at the
segments. No worker
caste.

Length of worker or
sterile female about 14-
inch; of drones and
queens 34 to 1 inch.
Queens with conspicu-
ously larger and longer
abdomens than workers
or drones. A single
colony may number to
60,000 individuals most-

ly workers. Workers
live 1-2 months; drones,
1-2 months; queens,

several years.

Length to 1 inch. Like
large, black bumblebees
but female carries on
hind legs a large pollen
brush of hairs, not a
pollen basket such as is
found on bumblebees.
Lacks yellow of bumble-
bees and is more shining
black. No worker caste
in this group and nest
building is done by fe-
male,

One of commonest small
brown ants found in
lawns and fields. Queen
with conspicuously large
abdomen, relatively
small head and short
antennae, winged at
first. Worker with un-
usually large head strong
jaws and relatively long
antennae, wingless,
Drones winged and
smaller than queens.

Length; female under 1
inch; male, over 1 inch.
Male silky black and
red body with brown
wings. Female ant-like
and black and red. Fe-
males can sting violently
but the males cannot.
Females run rapidly.
Western relatives are
yellow and nocturnal.
Males of D. occidentalis
found frequently on
flowers.

Family Megachilidae in-
cludes 25 genera found
in United States. Ge-
nus Megachile includes
92 species of which M.
brevis is the type species
and often considered
under subspecies Lifo-
megachile. M. brevis
ranges from Canada
south through United
States and on into
Mexico.

Family Apidae includes
42 genera. Genus Apis
includes the one species
mellifica, which is of
Old World origin but
introduced and estab-
lished in the Western
Hemisphere. Wild bees
are probably German
bees var. mellifica, while
the Italian bee most
cultivated is ligustica
and Caucasian bee
remipes.

Family Apidae includes
42 genera including
honey bees. Genus
Xylocopa includes 10
species. X. wirginica
ranges from Connecticut
to Florida and west to
Illinois, Kansas and
Texas. Related species
extend range to Pacific
Coast and some species
extend range into South
America and the West
Indies.

Family Formicidae in-
cludes 65 genera found
in United States. Lasius
includes 29 species and
subspecies in same area.
L. mniger ranges from
Europe and Asia into
Alaska and Canada in
extreme northern areas,
and south to Florida
and California. It is
found in houses and a
variety of outdoor areas.

Family Mutillidae, with
7 genera in North Amer-
ica and in the genus
Dasymutida 141 species.
The species D. occiden-
talis ranges from Con-
necticut to Florida and
west to Texas, Colorado
and South Dakota. It
is found most commonly
in relatively dry areas.

Fertile female builds
nest that is lined with
leaves of rose or maple
usually cut in long oval
for sides and circles for
ends. Burrow is cut in
wood or in natural hol-
low. Cells stocked with
‘mixture of honey and
pollen adequate to feed
larva that develops from
egg. Pupates in cell.

Drones and queens mate
in summer in flight.
Fertile queen usually
starts new colony with
her swarm. Wax combs
built by bees or by man
hold honey made from
flower nectar. Eggs laid
in comb become larvae,
then pupae, then adults.
Egg to queen, 15 days;
worker, 21 days; drone,
24 days. Drones from
unfertilized eggs.

Females appear in early
spring. Dig tunnel in
wood with 14-inch en-
trance. Tunnel turns
upward after entrance
is established and ex-
tends to 1 foot. Cell
partitions of cemented
wood chips are put in.
Egg laid with food sup-
ply of honey and pollen.
Winters as larva with
short spring pupal stage.

Queens fertilized in fall
shed wings and burrow
into ground for winter.
First summer lays to
200 eggs and rears about
25 workers. Eggs 1/50
inch long. Eggs hatch
in 3 weeks into larvae
that in 3 weeks mature
and form whitish silken
cocoon about 1§ inch
long for 3 week stay.

Female D. occidentalis
uses as host bumblebee
Bombus fraternus. Egg
is placed in bumblebee’s
nest where it hatches
into larva that attacks
bumblebee larvae killing
some. Larvae preying
on smaller insects de-
velop into individuals
smaller than those prey-
ing on larger insects.

Circular cell caps are cut
slightly larger than the
diameter of the cavity,
so fit tightly. Several
cells placed in tunnel
end to end and often
several bees will build
nest close together.
There is however no
social life represented by
the species. Presence of
bees indicated by leaf
injury often.

Food is pollen and nec-
tar; of larvae, a bee-
bread of pollen and nec-
tar prepared by workers.
New queen may develop
from queen cells (larger
than workers) or from
workers not over 3 days
old by enlarging cell
and changing food from
beebread to “royal
jelly.” Useless drones
are killed.

But one brood is de-
veloped in a year. Cell
divisions show spiral on
under side and smooth
concavity above. A
number of bees may
build burrows near each
other but there is no
colonial adjustment.
There are many related
Old World forms that
are rather well known.

Most active 3-6 P.M. on
clear days. No males or
virgin females in first
year colony. Food: 1st
year fed substance of
mother who seeks no
food, may also eat eggs
and other larvae. 2nd
year fed food brought
by workers increasing
colony by about 100 new
members. Colonies in-
crease 6 years, of some
species 15 years.

To be strictly technical
we should say that the
velvet ant larvae that
attack the pupae are al-
most mature larvae, de-
stroying them in a few
days. Cocoon of velvet
ant is spun inside pupa
of host. Name cowkiller
probably comes from
unfounded belief that
sting can kill a cow.

Ordinarily not injurious
but has been reported
common enough in Ohio
to injure vegetation, and
in Montana in 1932
reached pest propor-
tions. Nests often found
in crevices between shin-
gles, in bark crevices or
even holes under stones
close to the ground. See

ature Magazine, Vol.
41, pp. 3734.

Probably most valuable
of all insects because of
value of honey and wax.
U. 8. produces annually
about 500 million pounds
of honey and 10 million
pounds of wax. One
pound of honey repre-
sents about 20,000 bee
trips, each trip averag-
ing 1 mile. Service in
pollinating plants equals
that of yielding honey.

Ordinarily not injurious
but serious damage to
wood by borings has
been reported in Kansas
and Ohio. Related
mountain carpenter bee
bores in redwood, while
others seem to have pre-
ferred wood types. Con-
trol may be effected by
use of derris powder and
paint applied to wood.

Ants can survive freez-
ing or 100 F., submer-
gence for a day, decapi-
tation for a month.
Queen may lay 100 eggs
a day. Harmful to
plants carrying aphids
to feed on roots of crops.
Control by poisons of
type that are delayed so
as to reach the queen
and not kill worker on
the way to her.

Probably these insects
are not useful since they
can sting severely, and
also since they apparent-
ly prey on bumblebees
and other bees that are
useful in the pollination
of valuable plants.
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produce a vigorous bumblebee that had a
sufficiently long tongue to pollinate their
clover and alfalfa and yet enough persistence
to resist the blows they receive from the
stamens of these plants when they are dis-
turbed by a probing bee. We may think
that it is academic to point out that the
length of the tongues of bees may vary. This
assumes a different light when we remember
that they must get nectar that may be hidden
deep in flowers. If they cannot reach it they
starve, and if they starve they do no work
and we get no clover and alfalfa to feed our
domestic stock that feed and clothe us.

Most of our domestic animals have been
improved by sclective breeding. This was
relatively simple with groups where
the animals may be kept under control.
With bees,” however, it was not so
simple. The mating takes place when
the bees are in flight and under these
circumstances it is not a simple thing
for man to control what happens. A
few years ago it was found that the
sperms could be taken from a male and
put into a female artificially. A small
plug kept the sperms in the
queen. Then it was found
that these sperms of known
origin could be taken from
the queen and put into an-
other queen. This practical-
ly guaranteed what the bee
breeders wanted. Sperms of
known value could be put
in a queen. She could be
shipped by mail to any rea-
sonable distance where the
sperms could be taken out and put into another female.
Control by this technique was practically complete.

We may profitably make a number of studies of the
bees, wasps, ants and their relatives from the standpoint
of their ability as artisans. Man constructs complicated
structures with the help of tools, but these insects, with
relatively few exceptions, do all of their work without
the help of any tools. Digger wasps have been observed
to use a small stone to tamp down the earth over the
entrance of a burrow in which has been left a portion of
the succeeding generation. This use of a tool may well
be evidence of a high degree of intelligence.

But now let us look at the structures these creatures
build. When we flatter ourselves that we can make
paper we should be humble and recognize that paper
wasps made paper nests long before our species did any-
thing of the sort. Even the Russians should recognize
their priority claim. These paper wasp houses are well
ventilated and yet adequately weather proof. They can
be torn down and reconstructed reasonably easily, and
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so have something on some of our modern
5, man-made dwellings.

Then we have the masons in the group.
The mud dauber wasps make nests for the
young of the succeeding generation, and the
nest of one species may often be easily dis-
tinguished from that of another. Then, w
have the little jug wasp that builds a beauti-
ful little vase, fills it and seals it without the
assistance of any potter’s wheel.

The carpenters have their representatives
in the group. Some of the carpenters are ants
and some of them bees, but whatever they
may be they can well be proud of their skill.
Imagine a carpenter bee digging its tunnel in
solid wood, stocking it with just enough
food in each of the rooms to provide for the
juvenile needs of its young. Or, again,
imagine the skill of a leaf cutter bee
that cuts from leaves pieces of at least
two patterns, one an oblong to line the
cylindrical unit planned for, and then a
circular cap to separate the different
rooms. Furthermore, these pieces must
be of the proper size to fit the tunnel in
which they will be placed.

And while we are commenting on the
skills of these insects we can-
not overlook the air condi-
tioning maintained in the
hive of honey bees by circu-
lating air with the help of
bee-wing motors. We can-‘
not ignore the wax struc-
tures thatmakeup the honey-
comb, or the variation in
size of nursery cells for in-
sects in a hive whose func-
tion in life will be unique.
Neither can we forget the diligence of ants, the way in
which they carry their larvae and pupae to different parts
of the nest burrow to a point where the temperature and
humidity conditions are suitable to the best development.
Even more remarkable in the ants is the development of
different individuals with structures suitable for special
service as warriors, stud animals, workers or mothers.

The management of most hymenopterous insects is de-
pendent largely on the use of what we know about their
habits. It is futile to kill a few ant members of a huge
colony. They are merely replaced by hosts of others.

Without the presence of hymenoptera all sorts of
things would happen. We have told you of many, but
probably the most important we have not mentioned.
This concerns the role they play in controlling other
insects. They attack and kill adult insects, lay eggs in
the larvae of other insects, destroy the eggs of insects
and generally make life miserable for some of their rela-
tives of the animal kingdom. This we will have to tel
you about in some other article on the subject.
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