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Ill no other division of the Animal Kingdom is found so remarkable a vancij ut tuuiii a^ i't<\,iil- .1111 i,_ tin l;i>ects.

In the picture are brought together, from many pans of the world, a few examples to show at a glance a little of this

variety. Insects fitted for life in the air. upon and in trees, in and on the earth, others for existence in the waters.

Here are beetles brilliant as Kems. butterflies and moths of sombre hue and Kori^eous colouriiij^. hutis as bright and as

quaint in form; wasps, flies, cicada and stick-insect : may-flies on the water, and termites' hills on the further shore.

Each has a story of great interest ; and all these stories will be found in the pages beyond.
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Introduction

At long' and irregular periods a work on Nature appears that is of immediate

ijractical \'alue. jjecause it.may he read 1)\' all and understood. Such \v(jrks loom

high ahox'e man\- of the so-called "popular" books on natural history as most of

these are mere condensed reviews, not readable from the \"ie\v-point of sym])a-

thetic interest. Abjrecn-er. the ])ul)lications of the systematic workers are in-

tended for the \er\- few initiated into the technicalities of science. The pages

within these coxers tell a storv of a world replete witli wonders, beautx', tragedy

and. if we are to note the ])arallelisms to traits in human life, a considerable

amount of humor t(io. Mr. Step shou.ld be gixen due credit for his arrange-

ment: for throughout he has eliminate>l the atmos])here of classihcatii-n and at-

tendant weight}' details.

Many }-ears ago we were escorted to the threshold of the world of insect

marx'els In' the fertile and sympathetic mind of Fabre. We read and marxelled

at delineations of Nature that fascinated like fairv romances. Air. Step has here-

with presented what we might call Fabre l)r(jught u]) to date, enhanced with the

assistance of the mcjdern camera and its magnif}-ing lenses.

h'ew l)ranches of Nature offer such possibilities of fascinating studv as the

insects, and there are man}- di\ergent branches of obserxation. .Manv of these

relate to the care and obserxation of the !i\ing specimens, there are endless o])i)or-

tunities of studies x\ith the camera, xxhile the collecting and preserx-ation of the

more shoxx}- forms is replete xxith nexer-ending interest. There is a steadilx-

groxxing interest in Nature's creatures. In this interest, luirojie has led for

a loug xxhile. Hut in America " natural science
"' and " biologx'

""
classes hax'c 1)e-

come established features in all of the better schools. Twentx' xears ago tlie only

mention of natural histor}- during the com])lete course of the axerage school xxas

at ])eriodical phases (tf the geograi)h}- lessons and al\xa}s associated xxith a deco-

ratixe frieze of crudel}' draxxn animals that surrounded the map of the country

to be mentall}' e\j)lored. And xxith this change and the realization among edu-

cational institutions that the studx' of Nature i.> markedlx' beneficial upon the minds
of the }'ouiig. the interest in the insects has forged ahead of other branches of

Natiu-e's Big Faniil}-. 'fhere are a number of reasons for this. ( )ne is the fact

that insects are not necessarily inha1)itants of wild places. A modest little tloxxer

bed in a back }'ard \xill attract an aggregation. F.\er\- hedge has its denizens,

fhe great larx'^e of the silk-spinning moths max- be found within the parks of

congested cities and afford the child a xiexx" of the magic transformation and the

emergence of the moth from the cocoon, 'fhe commonest of the insects max- be

either fearsome or niarxellously beautifnl creatures when xiewed through an ordi-

nary magnifying glass. It is natural that creatures so easily found, so xaried ii-i

Copyrii/hf, 1915. by McBridc. Xast <l-r Coiiipaiiy.
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structure and haljits and ottering' sucli a fund of wonderful details should elicit

particular interest.

.\ general knowledge of insect life (|uite changes the character of the great

out-of-doors. The student of insects need ne\er look far for di\ersihed types of

entertainment and instruction, b^roni the time the buds break until the frost, no

matter what type the country, there is always something going un ; the eternal

struggle for existence, the ways of the sluggard, the etlorts of the thrifty, the

magic of the conjurer of transformation. And \\ith the close of the da}- darkness

ushers in another phase of life. The songs of the nocturnal insects show otiier

legions ha\e awakened and a powerful light forms a magnet for m\riad forms

that fly only at night.

The writer well remembers the delight of his little daughters when he first

demonstrated to them the possibility of caring for several crickets in a tiny cage,

where the insects soon commenced \-igorously singing. \\'hen the children

were a vear older thev had a \erital)le chorus of the singing insects in cages.

There were three species of crickets, the buzzing meadow locust, the chattering

ci;ne-head and the Katy-did adding a basso eiTect. The interest in this easily ac-

quired but novel collection spread like a prairie fire and my daughters' little friends

and their friends in turn \\ere enthused and astonished to sec their little insect

songsters actualh' sing bv raising and rubbing the wings. And is this not an

object lesson? — of the wonders going en about us. underfoot. In our busy H\es

we are too apt to gaze in far perspecti\-e upon the paths we trod or look upon the

neighboring foliage as merely something green, while actuall}- the grass beneath

our feet forms dense jungles with a life more elaborate than the great brakes and

dank forests of the tropics.

Gi\'e the vouthful student a good 1)Ook for inspiration, a simple collecting out-

fit— which mav be altogether homemade— and what a world is open for study

and enjoyment! The collecting of the beetles alone is a fascinating pastime.

These are the easiest specimens to prei)are and take up the least room. The re])-

resentatix'es of different families of them are to be found under widelx' diPterent

C(.nditions. Loose, flat stones shelter many interesting kinds. Man_\' si)ecies

ma\- l)e dredged from ponds, ddiere are ty])es that after dark may l)e attracted

to a light. XTmierous species are to be found upon I)lossoms. in decaying wood,

or Ijurrowing into fungi. An interesting method of obtaining many s])ecies—
and of great \ariety — is to hold an open and inxerted umbrella beneath bushes

and beat the branches with a stick. Vov beetle collecting the <mly ])araphernalia

necessary for general work is a wide mouthed bottle filled with alcohol — for

the specimens— a small dredging net and an uml)rella. After the arri\al home
the specimens are removed from the bottle and an insect pin inserted through the

right wing case. The s])ecimens may now be ])inned in boxes lined with cork or

]ilaced in a dee]) frame with a glass coxer— for the colors of beetles do not lade

in the light and the s])ecimens need no preservati\'e except some naphtha cones to

]!re\ent minute pests from entering the cases and destroying them, bdies, wasps,

grassho])])ers, crickets and the true bugs ( lieuii])tera — insects with a beak) may
lie i)re])ared like beetles without s])ecial mounting, 'idle butterth'o an<l moths must
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be "spread " upon a mountin,^- Ixjard in order that the wino-s may be properly set

in the desired position. 1'he colors of the moths will fade if exposed to light.

1dic butterflies are but little affected even in a stron^i;' li,:.;"ht. It is Ijest to collect

the lar\:e or cateri)illars of the moths and l)uttertlies. feed them until they spin co-

coons or transform to a chrysalis, then immediately kill and mount the freshly

emerged specimen. Unless this is done it is difhcult to obtain ])erfect exam])les of

the larger species. \\'hen the cateri)illar is collected care should be taken to ascer-

tain the food ])lant, for it will rarely eat anything else. It should be daily sup-

plied with a fresh branch, the end of the stem imbedded in a can of damj) sand.

A really fascinating way of collecting the smaller, night-tlying moths is to " sugar
"

the trunks of trees adjacent to a |)atch of timber. The bait is com])i)sed of a

mixture of lirown sugar, molasses and vinegar and to this saxory mixture insects

are attracted. The solution is painted over a f<nit or so of a number ot tree

trunks and the collector makes the rounds with an electric flash lamp. A warm,

muggv night when there is no moon is the best time for this kind of collecting.

With the youthful student these studies may not merely lead to the devel-

o])ment of a mere hobby. There are practical results to be derived. The gov-

ernments of xarious countries ha\'e formed im])!»rtant entomological (le])artments

where economic w^rk is carried on to an elaborate extent aud is i)roducti\e ot

far reaching results. It ma\- surprise the reader to know that the b'. S. l)e])art-

ment of Agricultiu'e has made a stud}' of the annual losses to the Cduntry by de-

structive insects among such products as cereals, fruits, cotton, farm-forests and

the like and has estimated that this reaches the astounding figures of over four

hundred millions of ddllars. With these conditions existing it will be realized that

certain i)hases of insect life tlemand \ ery serious study on the ])art of the agri-

culturist.

Manv valuable observations of insects may be made with the camera both in

the field and at home. A really enjoyable pastime is the preparation of greatly

enlarged images which will result in the collection of a series of photogra])hs of

quite eccentric monsters that ri\al the restorations of ])rehistoric creatures. The

camera for both out- and iu-donr work should be nf the "long-draw" ty])e and

sup])lied with a (|uite rigid trijxid in order tn luake lung exposures. .Many ni

the caterpillars, when disturbed, will remain (juite mutiouless and jjcrmit an ex-

posure of several seconds. This permit> the use of a color screen or ra_\' lilter that

greatly aids in the ])ortra\al of ])attern. An e\ent to be awaited with much in-

terest is the emergence of a motli from the cocoon, or the breaking n\ a buttertly

from its chrxsalis. It m;i\ be shown in \arious stages as the wings are slowly

unfurled.

There are inuumerabk' po>>i])ilities in the photographing ot insects as well as

the general studv of them. To start u];on these as the writer ha-- pre\ioiisl\- re-

marked, the ins])iration from a good book is a most able guide. Mr. Ste]) has

opened the wa\- for a clear insight among a legion of mar\els and many oi these

are to be fotuid close about us. if we but stop to look.

IvANMOXI) L. L)ITM.\RS.

The Xew ^'ork Zoological Park.
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Photo by]

The Hercules Beetle.
[E. step, F.L.S.

What is an Insect ?

Ix a work intended to give a popular account of the \\ onders of Insect Life,

it is essential that there should be a clear understanding as to the particular animals

that are comprised under the term Insect. Formerly any li\-ing creature of small

size was regarded as an Insect ; and we fear that among the present generation

there are many persons for whom the word has scarcely any more definite meaning.

P3ut in this work we shall deal only with those animals that are accepted

as Insects by modern

naturalists ; for though

we shall endeayour to

describe their structure

and their ways in language

imderstanded of the
people," we hope to speak

with the accuracy that is

often wanting in p<)i)ular

accounts.

All the multitudinous

forms of animal life haye

been sorted out by

naturalists, and placed in

a number of grand diyi-

sions according to their

possession of certain
. ,^

,
. . „, . Insect .\nd Spider Contrasted.

characteristics. I here is , .,

A siiriii-tail, whirb is one of tlie simpler forms of Insect life, is here contrasted with ji

no present need to name spl,!,,- which is «<-/ an insect. Note the eight legs of the spider (right) compared with

,, \ , ^ T • tlie six legs of the springtail ; the six legs being a distinguishing character in all

ail these, but one division insects at niaturtv, whether they arc winged or wingless.



Marvels of Insect Life.

Ring-like Structure.

A diagram representing a few
segments of an Insect's body.
The thick portions of outline

indicate the harder parts,

which thin away into the

supple, inward folds, which
allow the hard rings free play.

The thin lines connecting tlie

hard and soft parts represent
the muscles which move the
several parts.

The Insect Heart
A small portion only of the " dorsal vessel

"

of a beetle is here shown. The coimected
chambers of w-hich it consists expand and con-
tract in rotation, and the free blood is drawn
in at the valvular openings and discharged
from the fore-part of the vessel, whence it finds

its way to all parts of the body and limbs.

consists of animals to which

these authorities ha\e cjiveii

the name of Artlu'opods. It

inchicles the crabs and lobsters,

spiders, centipedes. Insects, etc.

All these creatures agree in

having the bod\' built in seg-

ments or rings, all or some
of which bear jointed append-

ages. The Insects differ from

the others in having these

segments grouped, in adult life,

into three regions, usually

fpiite distinct. These regions

are the head, the fore-body,

and the hind - body. The
spiders, which are commonly-

regarded in popular esti-

mation as Insects, have only

two body-regions. There are

other differences, of course,

which are not evident upon a

superficial view of the exterior

form ; but e\en here two or

three additional points may be

mentioned, contrasting a spider

with an Insect. The
head of the Insect

bears a pair of an-

tenna:^, or " feelers "
;

the spider has no

antennae. The Insect,

with a few excep-

tions among the
simpler forms, has a

pair of prominent

compovmd eyes made
up of a large num-
ber of lenses, and

two or three simple

e\'es, or " ocelli,"

placed between the

compound e3^es. The

spider's eyes are ail

simple, and nuinlier

The Nerves of an Insect.
Hi're is shown the nervous system of a gad-fly.

The central trunk line is enlarged into

knots or nerve centres at intervals, from which
finer nerve threads extend to the extremities

of th':' limbs and to every part of the body.

An Insect's Digestive System.
The body of a bee is here laid open from above
to show the digestive system. .M the upper
part of the diagram its beginning is shown in

the extended mouth parts passing back into the

gullet w-ith its terminal enlargement, the crop

or stomach, and ending with the intestines.

The ner\ous and circniatorv systems are here

turned aside to the right and left respectively.
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Photos by] [E. Step., F.L.S.

Beetle and Ant.
A Uraziliaii beetle is here compared with one of
the largest ants from the same region. The
limbs, antenna?, and jaws, though agreeing in
number and in general structure, yet present
considerable modifications of form. The ant is

twice the size of life ; the beetle is only
half the actual size.

si.x or eight. All the winged Insects pass through

a series of changes, called metamorphoses, after

they leave the egg, in the last stage having their

wings fully developed. Spiders pass through their

developmental stages before they leave the egg, and

after hatching merely increase in size without

change of form. Insects have only three pairs of

true legs ; spiders have four pairs.

Owing to the fact that the segments of which

an Insect's body is composed are strengthened bv
the secretion in the outer skin of a substance called

("hitin—which gives it firmness and serves for the

attachment of the muscles—expansion of these

segments to meet the growth of the internal parts^

is impossible. The difticulty is met b\' the thro\\ing

off of the old integument, after a new one has

been formed beneath. The new one, before the

cliitin has hardened, expands sufficiently to permit

of a certain period of new growth, and it may be

said that when an Insect has thrown off an old

skin the new one is much larger than is necessary

to accommodate the internal parts. This case

of chitin reaches its highest development in the

beetles, where it forms a hard, rigid armour ; but

it is also present in the soft, pliable skin of the

beetle's grub, and in that of all other grubs and

caterpillars. Let it be clearly understood that the

chitin itself does not constitute the outer covering.

As a matter of fact somewhat less than one-half the

weight of the skin consists of chitin. This fact may
be ascertained by carefully burning, when the

iinimal constituents are destroyed, but the chitin

remains and, owing to its uniform distribution,

retains its form. The dark colour of chitin is due

to the action of light. Beetles, etc., on emergence

from the clir\"salis are quite white, and remain so if

kept in tlie dark. Those Insects which live in total

darkness—as wood-boring grubs, cave Insects, etc.

—retain their whiteness.

We have spoken of Insects and their allies

having the bodv built up of segments or rings.

It must not be sui)i)osed, however, that these

rings are separate and distinct. Taking a long

cylindrical body, like that of a cater})illar or a

dragon-flv for exam]:)le, and making a longitudinal
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section of it, we should lind that it forms one continuous tube oi skin which has

been fortified bv the deposit of chitin in rings, having connecting rings of thin,

supple skin which allows of contraction or distension in length and of lateral

curvature of the body, as a whole or in parts. By the attachment of muscles

from the hard to the soft rings, such movements are brought under the control

of the Insect. This plan of structure allows a considerable amount of elasticitv to

the body as a whole.

The theoretical Insect consists of twenty of th.ese strengthened rings, but

the whole twentv are not evident in most cases. Some of them are combined to

form the three distinct regions of the body—the head, the for(?-bodv and the hind-

bodv — and one or

more of the hindmost

segments are " tele-

scoped" so that thev

do not appear except

on dissection. It is

considered that the

four first rings have

been consolidated

to form the head,

which bears I'four

pairs of external

organs — a pair of

jointed feelers
^
or

antennae, a pair of

compound eyes, and
the appendages of

the mouth. In like

manner the next

three segments have

been united to form

tlie lori' - bodv or

thorax, bearing on

the lower side the

three pairs of legs,

and on the upper

sid(^ the second iuid

third rings bear the

two
The
though

j)airs of wings,

h i n (1 - b od v,

theoretically

it may have thirteen

rings, usualh' consists

of ten or eleven, and
often of a smaller

I'ho!,, In
I-IVE-HORNED KHINOCEROS BeETLE. L-'--

/', i.l.S.

Many Insects that appiar much aliko to the siipciftcial observer are t'oiind when slightly

magiiiricd to exhibit very striking characteristics which render them quite distinct. This
photograph of the fore-part of a beetk' is only foiu' times the natural size, but it ennbles us to

realize the fearsome appearance it must present to other small creatures.
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Phnio by] \Luinsden.

Pigeon Parasite.

An example of the adaptation of

structure to habit. These Insects Hvp
among the plumage of birds, and arc
fitted for secure holding to their host.
The actual length of the Insert is

about onr -eighth of an inch.

in any
of the backboned animals.

What may be termed the heart

(it is usually known as the

"dorsal vessel") is a series

of about eight connected sacs

extending one behind the other

from head to tail, and opening one
into the other by valves which
permit the blood to flow in one
direction only—from behind for-

wards. There arc no arteries or

veins, th(> blood lilhng vacnnt

number. The hind-body bears no appendages, except

those connected with the function of reproduction.

Stings, where present, are moditications of these

organs.

The limbs of mature Insects are all made up of

several joints, and it is remarkable that these joints are

constructed on the same principle as in backboned
creatures, and are extended or folded bv the contraction

of similar sets of muscles, though in the one case the

muscles are attached to the central bony portion, and
in the other to the chitinous exterior. The number of

joints in these limbs is not the same in all orders or

families of Insects. There is considerable variation in

the terminal section of the legs—the foot — which

normally consists of five segments, but may be reduced

to three or two. In caterpillars the only true legs are

the three pairs at the front end of the body : those in

the middle and at the hind extremity are unjoin ted

temporary structures. The jaws and sucking apparatus

of the mouth are seen by the process of development

within the egg to be essentially modified limbs. So

also are the feelers or antennae.

The internal organs of an Insect mav be said

briefly to consist of the circulatory system, the organs

of nutrition, the nervous system, the breathing apparatus,

and the reproductive organs. The ner\'ous system

occupies the lower side of the body, the circulatorv

s\/stem the upper side, with the alimentary system

central. The circulatory system is of a simpler character

than is

t o b e

f o u n d

Photr.hy] Brazilian Rhinoceros Beetle. \.i^- 5>^^ F-^-^-

.•\nother example of the eccentric forms taken by the fore-parts of 'some of

the beetles. Here only the first horn is from the head, the massive two-
pointed erection behind it being from the fore-body. Natural size.



The Mouse-catching Locust at Home.

These powerful Insects are hero shown (natural size) hunting for their animal food. One has caught a mouse, another one of the large

bird-spaders, and others are on the watch for any small animals that may come in their way. This spiny-leg);ed grasshopper of the

Congo affords, iirobably, the most remarkable example of a hunting Insect.
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spaces between the internal organs. There are ^•alvular openings in the sides

of the dorsal \ essel as well as at the ends ; and as the chambers of the vessel

contract and expand in rotation the blood is drawn in from all parts and sent in

a stream to the fore-part, whence it hnds its way again all over the bodw
The nervous system consists of a brain, situated above the gullet, and

a double series of nerve-cords extending to the further extremity of the body
along the lower surface, connecting up a large number of ganglia, or knots, from
which run nerves to all parts.

The digestive system occupies the greater part of the body cavitv and
consists of various well-defined portions, which differ in the several orders

according to the nature of the food. It will be understood that in many Insects

whose habits change during their life period, considerable modification takes

place in this svstem.

The breathing system of Insects is a most remarkable one, which must be

dealt witli in a separate article.

A MousK-CATCHi.Nc; Locust.
A mnarkabk- locust from the- Congo, which was caught in the act of catcliiug aud ratiug a luous,-, aud is now witli its victim preservedm the Natural H.storv Museum at South Keusingtou. This photograpli is uot an arrangement. Inu i. taUen fro th • actuaspecimens as received from Africa.

acuiai

A Mouse-catching Locust.

The general impression respecting gra^hoppi-rs and locusts is that they are
purely vegetarian Insects. It is from that point of view that they are universalh'
considered

;
but it is highly probable that creatures possessed of such efficient

cutting jaws vary their diet, at least on occasion. \\V have kepi examples of



A Mouse-catching Locust.

Phnto by] The Spinning Ant. [Harold Hastin.

The ant that makes use of its grub for spinning together the leaves that cover its nest
is shown on this page in two of its forms or castes. This winged example is a
female, and is depicted about twice the natural size.

and other household scraps to leather

slippers !

In the British Museum (Natural

Kistor\') there is a specimen of one of

the largest known locusts,-^ which was
received from a missionary in the Congo
Free State a few years ago, who had taken

it in the act of feasting upon a mouse it

had caught. It was from this specimen,

with the same mouse held securely in its

jaws, that our illustrations were made.

A good idea of this locust's size and
strength may be obtained from the photo-

graph on page 8 and the drawing on

page 7, \\hich show its natural propor-

tions. The locust in cjuestion does not

confine its attention to mice ; large

spiders, beetles and other Insects, and

probably small nestling birds serve it

equally for food.

This is really one of the most extra-

ordinar\ facts of Insect liie ii})()n record.

Innumerable species worry the back-

boned animals, including man himself,

with their jaws and ^ting^ : the big

South American spiders are >aid to c atch i>i,oio h)

small birds ; but, so far as we know,

this locust is the only Insect that

actualh' catches and kills a lour-looted

animal.

our nati\'e great green

grasshopper ^ healthy for

months on a diet of flies

and moth-chrysalids ; and

it is within the experience

of man\' entomologists

who "sugar" tree-trunks

for the capture of moths

that the same Insect often

robs them of some of their

prey. The nearly-related

house cricket - is a prettv

general feeder, its food

ranejinG; from breadcrumbs

Thk Si'inxixg Ant.
[Horall lia.'iii.

This example is a worker—one of the caste that hold the grubs

in their jaws whilst the young spin the leaf edges together. The
photograph gives a representation that is about four times

1 irsjer than nature. These workers are coloured red-brown,

which has caused them to be known as red ants ; but the female

is bright green.

1 Lociista \-iriclissiinii. (irvllus (lomcsticus. ' Cvrtacanthacris rubL>lla.
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The Spinning Ant.

In considering the ways of ants one is prepared for almost anything. We
know them as creatures of great resource in many ways ; but by what process

one of themi arrived at the idea of what is now to be described, is a great

mystery. Its accustomed name is the red tree ant.^ and in India it is considered

one of the chief pests of a country that has a choice assortment of attentive

Insects. But, as in the case of some other Insects that annoy us by the exercise

of their natural functions, a little study of their methods is calculated to soften our

detestation of them through respect for their cleverness or other admirable quality.

The popular name of red ant

is a misnomer, and the scientific

name indicates emerald-green as

the colour. The real hue of the

worker is described as sherry-

brown colour ; it is the female

to whom the scientific name
refers, and there is a good reason

whv she should be green, though

why the workers should not be of

the same colour is not, at present,

so clear. They are not stinging

^_^^^__ ^^^^_^^^ ^ ants, so their jaws are the only

'^^^^^^^j^HJUP^P^^p V weapons of defence and offence.
^" The red ant— which must

not be confused with our British

red ant "^—is not confined to

India, but is found also in Ceylon,

New Guinea, and the tropical

parts of Australia and Africa. It

lives among the foliage of trees,

and constructs its nests of leaves

glued or s})un together by their

edges and tips. In India new nests

are begun about July, when a
female may be seen sitting in the centre of a leaf brooding as many grubs as she
can cover, as shown in the upper part of the picture on page ii. These are the

beginning other family; and at present no attempt is mad(> to construct a nest,

because all her efforts are required to feed the grubs. When these have com-
pleted their development she has a small company of workers to assist in the

feeding of the next batch of grubs. When the latter are almost ready to spin

their little cocoons in whidi to change to chrvsalids, their silk-glands are

Photo by]

"Brown Bug
[W. Wcsf

Domesticated by the Spinning Ant.

This scale Insect, which may often be found on the rind of oranges, is kept
as " domestic cattle " by the spinning ant in special structures, in order that
the ant may benefit by the excretions of the scale Insect. It is here shown
magnified to thirty-five times larger than its actual size.

^ Q£co])liylla .sinara.i.j(lina. ^ l""<)rmica riila.
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PJiutoby] [/•:. SIcp, F.LS.

Cicada.
The cicada, though of chief

repute as a musician, ser\-es

as food in parts of Africa, and
is mixed with dates for the

purpose.

ready for use, and the workers utilize them in the building

operations. jMany of the workers draw the edges of several

leaves together ; another seizes a grub in her jaws and applies

its mouth to the leaves and presses out the liquid silk.

It is a gum-like fluid and serves to cement the leaves

together effectually. Numerous workers

hold grubs in the same manner, and
draw out threads connecting leaf to leaf.

In some cases, by this means they fabricate

sheets of webbing with which they surround

leafy twigs upon which they are pasturing

some of their domestic cattle. One would
not be surprised if under the peculiar cir-

cumstances of its fabrication, this web was
a loosely constructed and flimsy material

;

but it is closely woven, and in some cases

made so solid that it can be written upon

like paper. Some of these nests are a foot

across ; others may be regarded as cattle-

sheds, for in them numbers of a scale-insect,

known in India as the brown-bug,^ are enclosed. The ants value

these on account of their sweet excretions. Saville Kent found

aphides in some of these nests in Australia. Among other

Insects taken under their protection (for their own ends)

is the caterpillar of a small tail-winged " blue " butterfly.^

It is now well known that most, or all, of the "blue" cater-

pillars have a special apparatus on the upper side for the

secretion of a presumably sweet liquid which is much in demand
by ants all over the world. The particular caterpillar favoured

by this red ant varies in colour from light green to dark red.

These the ants watch over, and surround each individual, with

the leaf upon which it is feeding, with a tent, " protecting

them jealously, and attacking most fiercely any living thing

intruding upon them." When the caterpillar is about to change

to a chrysalis the ants become much excited, and two or three

of them guide it down the tree trunk, fixing the place at the

foot of the tree where it is to enter tlie ground lor the

])urpose. Mrs. Wylly savs tliat " If vou gently scrape away
the earth at tlie base of the tree, you will see some hundreds

of larvse and pup?e in all stages of development, arranged in a

broad, even band all round tlie trunk, and lightly covered

afterl^inJlSbra'fimSs with earth. The ants object to their being uncnvwrd, anrl will

;howi\'''in X' Xtograph^ immediately set to work to re-cover them, and il \ou persist
is esteemed by the Chinese,
who sell it in bundles as

we sell asparagus. One-third
less than the actual size.

Photo by] [E. Slep, F.L.S

" Vegetable
Caterpillar."

^ Lecanium hcsjirridinin. Tariicu.s tliconhrastus.



Insects as Human Food.

they will remove all the ehrysalids and burv them lower down. When the

butterflv is ready to emerge, which is in about six or seven davs, it is tenderh'

assisted to disengage itself from the sliell."

In some parts of India this ant is esteemed as a curry ; and elsewhere it is

used as smelling salts ! The ants being crushed in the hands, the pungent odours

from their bodies are inhaled, and said to relieve a headache or cold at once.

l^lioio by\

Head of Prioxus.
•Ji. SI,-p. IJ...

T!ii^ bcitlr, with many jointed antennje of rcmarkablf form, spends the earlier part of its !ifi' as a grub feeding in the wood of

trees. Jn some parts of the world these and other tine fat grubs serve as human food.

Insects as Human Food.

A \isitor from oik^ of tlu^ otiier planets would probably be surprised to learn

that though the civilized races of the earth indul^t^ in the eating of live oysters

and some other strangle foods, tliey abstain as a rule from the eating of Insects.

W'hv it should be so is rather dilficult to understand, when one considers the

things we do eat, and the fact that uncivili/ed and semi-ci\'ilized peoples retain

the })rimitive habit. Tlie abstention from Insects as food has been brought

about, no doubt, bv fashion, for that it is not merely culture and civilization that

produce an abhorrence of such food is ])r()\-ed b\- the fact that the cultured Greeks

and Romans found nothing disgusting in it. 'flu \- ate their cossus, their cicadas,

and their locusts ; and e\'en their i)oets juaised siuh tare.

We ar(> all familiar with the stor\- of John the Baptist subsisting upon

locusts and wild hone\-, and though controversialists have sought to show that
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the locusts in question were the seed-pods of a small tree,^ there can be no doubt

that they were the Insects still eaten by the Arabs and other races of countries

where the swarms of mii^jratory locusts \isit. Hasselquist found at Mecca, when
corn was scarce, the Arabs ground locusts in their handmills or pounded them
in stone mortars to make a substitute for flour. Moistened with water

and \\orked into a sort of

dough, this was made into

cakes and baked. He adds

that thev also eat locusts without

waiting for the excuse of a

famine, boiling them in water,

and then stewing with butter

"into a kind of fricassee of no

bad fla\'our." Sparrman, too,

tells us of the Hottentots that

thev rejoice when swarms of

locusts visit their country, though

it means the destruction of all

verdure. The\' feast upon the

locusts, and make a coffee-

coloured soup of their eggs,

getting "visibly fatter"
on such nourishing diet. Forskal,

a Swede, says there is no

great relish in this diet, and

that if indulged in too freely

it thickens the blood, and

becomes injurious to those of

a melancholic temperament.

For all that, in Calcutta the

natives still regard a swarm of

locusts as a providential event,

and their dried bodies form an

ingredient in the preparation

of curries.

In parts of South Africa it

is not onlv the migratory locust

that is eaten, but other large

grasshoppers, including one that we figure - that is coloured black and red.

This is a livery that is regarded as being outward evidence of unwholesome-

ness ; but we are told that in spite of it the thick leaping legs are eaten

as a relish with "mealies." The entire Insect is fried, and the legs are detached

for food as they have a salt flavour. Our informant says the custom of eating

Insects is dying out and is now onl\' i)ractised b\- the })oorest of the natives, the

Photo by\

Short-winged Locust.
[li. step, I'.L.S.

This locust is said to be eaten by certain native tribes in Soutli .-Mrira, who
value it mainly on account of the relish afforded by the salt flavour of tlie

leaping thighs. This is remarkable, seeing that the Insect is coloured with
strongly contrasted red and black, which are considered to be an indication of

unpalatability, and therefore known as " warning colours."

' Ceratoni.-i silicjua. - I'luniateiis a?si"oHis.



Photo by] The " White Ant."'
[£. sup, r.L.s.

In parts of Africa the terinite, or " whiteant," isan iiniiortant article of food, and is eaten raw or after boiling or roasting. Parched in

an iron pot over a gentle fire, much as coffee is roastc-d, they are delicious, delicate and nourishing.

Photo hv]

The SaCba Ant.
I /:. .sVt/.. r.i..

This ant— referred to on anoth'-r page as a cultivator of ninshroonis-is used as food in Brazil. .\t th«- time when the winged males and
females issue from thi- nest they are caught by basketfuls and eaten. The portion here shown is tour times the natural size.

15
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reason being that meat and salt are now so easily obtainable, and most of the

natives are in a position to buy them. On the other hand, Mr. W. L. Distant,

author of " The Naturalist in the Transvaal," informs the present writer that

he never heard of the natives eating this particular black and red species, noi

does he think it likely that they

do so.

Caterpillars of several kinds

are eaten by the African Bushmen,

the Australian Blackfellow, and

the Chinese. The latter also

utilize the chrvsalis of the silk-

worm after the silk has been

unwound from the coco'Mi. Indian

rearers of the Tussar silk-moth

make a similar use of the chrysa-

lids. More important as a food

is the white ant. Sparrman tells

us that the Hottentots eat them

boiled and raw, and Smeathman
savs that the Africans among
whom he explored parch them in

iron pots over a gentle lire, much
as coffee is roasted. In that

state the\- are delicious food ; and

they eat them b\' handfuls. He
thought them delicate, nourishing,

and wholesome, being sweeter

than the big grub of the palm

weevil,! .^j-,^| tasting like sugared

cream or sweet almoml paste.

The palm wee\il grub, the gru-

gru of the West Indies, is also

eaten on the Amazons, according

to Wallace. In Nyassaland they

make a ]xiste of a species of

mayfly- and gnats, and cat il

under the name of " kungu."

Crubs of beetles otlier tlian

the ])alni we<'\il such as the

rhinoceros-beetle and the cockchafer— are also eaten; and in the wilder parts

of India the natives are not content with the honey from <he comb of the large

jungle bee,=^ but they also eat the grubs and chrysalids they iind in the cells.

Other people eat ants of various species. Kirby and Spence tell us that they

Photo by] ,11. Maw, F.E.S.

Pai.m Weevil.

The large fat grub of this beetle, whicli feeds internally in palm-trees an(

is known in the West Indies as the grn-gru, is eaten there and also in Brazil

' Khyncophoriis ])alni:irum. 2 Cscnis kiin<-'U. ^ Apis dorsata.
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Photo by]

Migratory Locust.
[E. sup, F.L.S.

In all parts of Africa and in Arabia the migraton.- locust has always been largely
utilized as food when the people have had the misfortvine to be' visited by its
devastatin? swanns.

" have no unpleasant flavour."

Wallace says that, on the

Amazons, the saiiba ant^ is

captured in basketfuls for food,

at the time the winged males

and females swarm out of the

nests. He says, " It is rather

a singular sight to see for the

first time an Indian taking his

breakfast in the saiiba season.

He opens the basket, and as

the great winged ants crawl

slowlv out, he picks them
up carefullv and transfers

them with alternate handfuls of farina (Cassava meal) to his mouth." When,
later, he was studying the natural history of the Malay Archipelago, Wallace
found there also that the natives made use of the teeming Insect life for their

sustenance. He says, " P2very da\^ boys were to be seen walking along
the roads and by the hedges and ditches, catching dragon-flies with bird-lime.

They carry a slender stick with a few twigs at the end well anointed, so that

the least touch captures the insect, whose wings are pulled off before it is consigned

to a small basket. The dragon-flies are so abundant at the time of the rice-

flowering that thousands are caught in this way. The bodies are fried in oil with

onions and preserved shrimps,

or sometimes alone, and are

considered a great delicacy.

In Borneo, Celebes, and many
other islands, the larvae of bees

and wasps are eaten, either

alive or pulled out of the cells,

or fried like the dragon-flies.

In the INIoluccas the grubs of

the palm-beetles are regularly

brought to market in bamboos,

and sold for food ; and many
of the great horned beetles

are slightly roasted on the

embers and eaten w^henevcr

met with. The superabund-

ance of Insect life is therefore

turned to some account by
these islanders."

But large Insects with

substantial bodies are not the

Photo by]

Grub of the Cockchafer.
[H. .1/(1111, F.E.S,

This pest, so destructive to our grasslatids, might be turned to account as food,

for which purpose it is used in some parts of the world. The cockchafer itself

is also eaten, and certainly looks more inviting than the grub.

1 Atta ccphalotes.
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Photo by] [Harold Bastin.

Head of Rose-leaf Mantis.
A view of thf fore-parts of this remarkable Insert. The coloured
under-surface is shown with the terrible fore-limbs folded. The
slender joint or foot with its fringe of spines is shut down
between two rows of longer spines on the edge of the next joint

only ones that serve as food for some

people. The iumpirig ma^qgots of the

cheese-fly ^ are eaten with the cheese,

even by the squeamish Englishman.

The Flower-like Mantids.

Tliere are many clever imitations

of leaves among Insects : fresh green

leaves, leaves that have passed their

prime and have turned to ashy-brown

tints, leaves that have been fretted by
Insects or attacked bv fungi. Such

counterfeit presentments are found in

several of the unrelated orders of

Insect life. But it is very rarely that

flowers are mimicked in both form and

colour, though in colour alone there are

numerous examples of flower-haunting

species that become invisible when on

the flower, either for feeding upon
pollen or nectar, or for securing as food other Insects that frequent the blossoms.

But among the mantis famfly there is a remarkable species'- found in India, which
is called by the natives by a name signifying the rose-leaf Insect. It is about three and

a-half inches long in the bod\^ and,

leaving the legs out of consideration,

mav be described as fiddle-shaped, the

neck of the fiddle (the fore-body

of the mantis) being very long and

slender. The species has long been

known in cabinets and from good

figures in entom.ological works, but the

descriptions from such specimens were

very misleading. In recent vears we
have had the advantage of descriptions

drawn by naturalists from living

examples, and from those who have

seen it in its natural surroundings.

Under such conditions it is (]uit(> a

different thing from the museum
specimens. The lore-body, just behind

the head, has ;i leaf-like expansion on

each side ; and the second and third

pairs of legs have similar expansions

- Ciongylus gongyloidcs.

Photo by]

Head of Kose-leaf Mantis.
IHiirold Ihislin.

The same aspect as in the preceding photograph, bnt with the
fore-limbs partly extended and exhibiting tlie tenible spims
upon which its Insect victims are impaled wlien the foot is shut
down on the middle joint.

1 Pi()))liil;i casei.
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Thk Kanchong.
[By Thco. Carrcras.
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near the extremity of the

thighs. There is a similar,

but wavy, expansion
around the hind - body ;

and behind the head there

is a broad, flat, rhomb-

shaped shield. The whole

upper surface of the living

rose-leaf Insect is green,

but the under surface

presents an entirely

different appearance.
From this aspect the ex-

pansion behind the head

is " a clear, pale lavender-

violet, with a faint pink

bloom along the edges of

the leaf, so that this

portion of the Insect has

the exact appearance of

the corolla of a plant, a

fc%,
^fP' M^C'

"

' >i^^H floral simulation which is

* * Jm^^k Ww /rf '^JM
'

' ^^^1 perfected by the presence

of a dark, blackish-brown

spot in the centre, . . .

which mimics the opening

to the tube of a corolla."

Dr. J. Anderson, from

whom we have quoted,

goes on to sa\' that " A
favourite position of this

Insect is to hang head

downwards among a mass of green foliage, and, when it does so, it generally

remains almost motionless, but, at intervals, evinces a swaying movement, as

of a flower touched by a gentle breeze. . . . The object of the bright

colouring of the under surface is evident, its purpose being to act as a decoy

to Insects, which, mistaking it for a corolla, fly directly into the expectant, serrated,

sabre-like, raptorial arms of the simulator." Lefroy, in his " Indian Insect

Life," calls it the orchid mantis. .<

But this rose-leaf Insect, after a long innings as the most remarkable member
of the mantis family, is likely to take second place as a flower-imitator after Mr.

Annandale's revelations of the habits of the kanchong,! a Malayan mantis. In

Lower Siam there is a plant known locally as the Straits rliododendron,- though it

is no relation of the rhododendrons. One day Mr. Nelson Annandale was attracted

1 nymcnopus bicornis. ' - .Mclastoma polyanthum.

Photo by]
The DiAnuLKJAL Spectre.

[Harold Bastin.

This mantis, which comes from Africa, is so named from its habit of posing to resemble
a violet-coloured flower, and then destroying the Insects that are attracted by the counter-
feit resemblance. Its habits are very much like those of the rose-leaf mantis.

whose photograph is shown on page iH.
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to a bush of this kind by a curious movement among a cluster of flowers about

five feet above the ground. It appeared as though one of the flowers was

swaying slowly from side to side, and it was not before several seconds had

passed that he realized that the swaying was performed not by a flower, but by

a mantis that looked like a flower. When I held the branch on which the Insect

had established itself in my hand, I could not tell exactly where the animal

tissue commenced and where the flower ended, so perfectly was the one

assimflated to the other." Mr. Annandale goes on to state that the Insect

had ensconced itself in the very centre of the flower-cluster, and so long as the

mantis was on the watch for prey, the hind-body was turned back until its

proper upper surface almost touched that of the fore-body. The fore-body

and the head were held upright, with the fore-legs in front in the ordinary

" praying " attitude of the family. The other two pairs of legs were disposed

around the hind-body. When once a position was taken up, it was never

changed until the Insect departed from that flower-cluster. The natives

believe that it is a flower which has become an Insect. The kanchong mantis

is found in Assam, Sikkim, Java, and Sarawak as well as in Siam, but appears

to be a rare Insect.

Another species is known to science as the diabolical spectre ^ from its fore- parts

on the under side being coloured with a broad band of violet, which, when the Insect

has arranged itself among leaves, gives it an alluring resemblance to a flower to which

Insects are attracted. The position is pretty much that shown in our photograph

on page 20; and if we can mentally endow that figure with the colour mentioned

we shall see that it has a very flower-like appearance.

P}ioto by] Giant Alder-Fly. [H. Bintin.

In America and India there arc enormous alder-flies, which have not only the advantage of size over the European species, but aUo

the addition of greatlv developed jaws and a long, tliick neck. The jaws give the Insect the appearance of bcmg verv formidable,

but it is by no means clear what purpose they ser\e. The spread of wings is over four inches, and the jaws arc an inch long.

^ Idolum diabolicum
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The Alder- Fly.

This is one of the angler's Insects, and it is probably to him that it is

indebted for having an English name, for there is nothing about it sufftciently

attractive or striking enough to warrant it being distinctly labelled with a folk-name.

It has a general resemblance to the stone-flies and caddis-flies. It may be seen

pretty commonly sitting upon trees and fences near slow or stagnant water, with

its wings folded over the back, forming a ridge that completelv hides the bodv.

When the wings are spread

there are seen to be four

of them, of a yellow-brown

colour and strongly netted,

the hinder pair being a

little smaller than the

others. Its flight is very

heavy, and not sustained.

In its grub state it is

a water Insect, but not

like some, absolutely de-

pendent upon being in

water ; a moist atmo-

sphere among vegetation

will sustain it for a time

at least. Often it has to

begin life as a terrestrial

creature, for its mother

frequently makes the

mistake of attaching her

mass of eggs to vegeta-

tion at some distance

from the water. After

all, though, this may not

be a mistake, but a

means of weeding out the

least fit ; for the egg-mass

contains from two to three

thousand eggs, and it is cc>rtain that more than 99 per cent, of these must perish

either as eggs, grubs, or chrysalids if this vear's generation of alder-Hies is not

largely to exceed that of last year. It is probable that the majority perish as

grubs from the attacks of other creatures in their search for th(> nearest water. They
are shrimp-like creatures, with a pair of curved, sharp-pointed jaws for attacking

the other aquatic animals upon which they prey. The hind-body bears sevcMi

pairs of jointed tilaments and a long, unjointed tail. These serve as gills for the

Photo by] [If. /. Liuas, F.E.S.

The Alder-Flv.

The two S(;xcs arc here shown, the iiialc with expanded wings, the female with them eln>,d.
They may be found sitting on tree trunks and fences. The mass of several thou^anil
eggs are often attached to the leaves of trees, though the grubs live in water until tlirv ar.-

about to change to the chrysalis condition. The actual size is a littlr niorr than an imli
across the spread wings.
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Here is sc'

fold-down
Both frog

n wliat frc(\ui

joints of tlic

and bng arr i

ntlv liappcns in the marshes where the giant water-bug lives. Frogs, toads, and fishes arc caught in the

front-legs, and are further secured by the insertion of the beak, through which their blood is sucked.

ihown of the artual life-size.
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aeration of the blood,

for the creature is without

the spiracles or breathing

holes of land Insects.

When this aquatic

larva is fully grown, it

leaves the water and

searches for a suitable

spot in which it can form

a cell. Here it changes to

a chrysalis, which shows

the wings and other

characters of the perfect

Insect. In this stage it

is quite inactive, but after

an interval it again casts

its skin and emerges fully

developed as an alder-fly.

^

It is everywhere common
in the neighbourhood of

water. There is a second

species "^ of darker hue,

which appears to be less

common, though from their

general similarity it is

probable that the two

are frequently confused.

Though these flies measure

only an inch across the

expanded wings, there are

near relations (in another genus ^) in America and India which are much
larger, and, from the enormous development of jaws, of formidable appearance.

These jaws are equal in length to the united measurement of the fore-body

and hind-body. In their earlier stages their forms and habits are much like

those of the alder-fly ; and the same may be said for the ultimate stage,

except that the extraordinary jaws so well shown in our photograph on page 21

have no counterpart in the alder-fly, and their purpose has not yet been

made plain.

Giant Water- Bugs.

Whoever has interested himself in the Insect life of an average pond has

certainly become acquainted with a number of interesting aquatic representatives

of the bug family.'* The boatman, the water-scorpion, the water-measurer, and
the water-crickets are the species that are most likely to have attracted attention.

1 Sialis lutaria. " S. fuliginosa. ^ Corydalis. * Hcmi])tera

Phnto by

Head of Giant Water-Bug.
[E. SIfp, F.L.S.

In this photograph only the head and shoulders of the giant bug are shown, enlarged four

times. The large compound eyes will be seen, and between them is the base of the rostrum
or sucking beak, but the beak itself lies along the under side when not in use. The
strangely-formed antennae are hidden in special pockets on the under side of the head.
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The largest known of

these aquatic Insects we
may call the giant water-

bug, ^ a native of Brazil,

Guiana, and Trinidad,

where it spends the day

in muddy pools and
sluggish waters, and in

the evening exercises its

wings in the air. Its

rather flat, yellow-brown

back has led some people

to suppose it is an extra-

large cockroach, and the

writer received a large

specimen from Trinidad

which his correspondent

spoke of as the electric

cockroach, the prefix

having reference to its

being attracted by electric

Photo ftvl The Saiba Ant. [H. Baslin.

.\ worker of this leaf-cutting ant, enlarged to five times its natural size. The powerful

jaws, though here closed, may be seen plainly ; and by comparison with the photograph

of the male below, the head will be seen to be more highly developed to provide the

muscular power for the leaf-cutting, which is accomplished by the workers alone.

lamps. In the water it

lurks among the weeds and on the muddy bottom, which is well matched by

its colouring, and seizes fishes, frogs, and other aquatic animals, mantis fashion.

The two principal joints of

the fore-legs fold down on

one another, and the

stouter of these two

(thigh) has a groove along

its front to receive the

sharp inner edge of the

next joint, much as the

blade of a pocket-knife

folds down in the handle

when not in use. All the

legs are barred with zebra-

like markings. There are no

antennae visible, but they

are present, though tucked

singly away in special slits

for the purpose. It is

probable that these may
be used only when the

creature is in the air.

Phoio b\^ The Saiba Ant.
[H. Baslin.

The ant tliat gathers leaves and minces them to make leaf-moukl, wherewith to fill its

fungus chambers and grow mushrooms for food. This winged form is a male, and is

shown on a scale of about one and a-half times the actual size of the Insect.

1 Bclostoma erandis.
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Two other American species are found further north, the gre\- water-bug,

^

with a range extending from Lower Canada to the West Indian Islands, and the

American water-bug,^ which is found over a great part of the United States. The
two are very similar, but the American has shorter and broader fore-legs with
a groove in the thigh, which is absent in the grey species. They both live in pools

and the estuaries of tidal waters, hiding among stones and rubbish, from which

the}' dart rapidly to

attack any passing fishes

or frogs. The victim is

clasped by the bug's fore-

legs, and the deadly beak

plunged into the flesh.

This is not a case of taking

toll merely of the victim's

blood, as in the case of

many other sucking In-

sects ; it is speedily

followed by the death of

the bug's victim. This

appears to be due to a co-

pious supply of liquid from

around the base of the

beak, which finds its way
into the puncture. Locy

has traced this to a pair

of glands in the head of

the giant water-bug. Its

secretion, he says, "pro-

duces death very quickly

when introduced on a

needle-point into the bod\'

of an Insect."

A species very like

the giant inhabits similar

situations in India and

China.^ Thouirh often

Soldier "' SaCba Ant.
[E. Step, F.L.S.

In the iK'St of the leaf-cutters there are se\'eral distinct grades of workers, ranging from
very small to very large. The present photograph shows the largest of these, with very
large head anti jaws. It has been called a " soldier," but there does not appear to be any
justificatioii for thi- title. Magnified fonr times.

confused
species, it may be distinguished by its pale yellowish colour,

inferior length—three and a-quarter inches. The colossus,* a
and Central America, is a darker and more heavilv-built Insect,

body coarsely wrinkled and granulated, and the fore-part

with the former

and its rather

native of Cuba
with the fore-

crossed by a
deep bent, depressed line. As is the case with the entire family of bugs, (here is

no caterpillar or grub stage.

- P>. amcricana. * B. indica. • B. colossicum.



/ /, cv). Carrc-ras.

-Mushroom Vai'lts of SaDba Am.
The hotbed iiiade of cut-up leaves is soon held together bv the white "spawn " threads oflfungus. upon which later there develop

little knobs. These arc the tiny beginnings of mushrooms and if left would grow to a considerable size : but the ants bite them on

and use them for the food of the community.
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Insect Mushroom-Growers.

After lying under a cloud for years, the reputation of Solomon as a veracious

chronicler was vindicated by the discovery in Europe, Asia, and America of

different species of ants that have been proved by careful observation to store

up grain in underground garners for future use. Following upon these revelations

—which were chiefly remarkable because the authorities had concurred in

denouncing the Wise King as a romancer—came the stupendous announcement

that certain species of ants not merely hoarded food which they found read}' to

their hands, but that by a somewhat complicated series of actions they took steps

to grow their food under

artificial conditions in their

own homes. When Thomas
Belt published his state-

ment to this effect, based

upon his investigations

into the habits of the

parasol, coushie, or saiiba

ant 1 in Nicaragua, it was

received with a smile of

%^^-1-i^-^^ifc^ yi I^ '^r4 lb ^iJi^d' '^ Lf3 incredulity. Belt was not

^.n .'^.r\. > Vir^r ^r J"' *l an officii naturalist; he

was in Nicaragua as a

mining engineer, but he

was a very cute and

painstaking observer,

and the professional

naturalists, who after-

wards went to verify or

explode his conclusions,

did more than sub-

stantiate his wondrous story : they added details which increased the wonder.

These ants are also known as leaf-cutters from their reprehensible practice of

making the lot of the coffee and orange planter a hard one by stripping his

trees of their leaves in preference to taking the wild growths of the forest. In

some districts the}' even make human cultivation impossible. Bates, who gave

an account of the operations of these leaf-cutting ants in Brazil, says they mount

the tree in multitudes, the individuals engaged in this work being all workeis-

minor. " Each one places itself on the surface of a leaf, and cuts with its sharp,

scissor-like jaws a nearly semi-circular incision on the upper side ; it then takes

the edge between its jaws, and by a sharp jerk detaches the piece. Sometimes

they let the leaf drop to the ground, where a little heap accumulates, until carried

1 Atta cephalotes.

Fungus Chambers in Termites' Nest.

The termites (" white ants ") are also among the cultivators of mushrooms. The drawing
represents a spongy mass of part of the nest, hollowed and excavated into chambers and
passages, from which minute white mushrooms grow in abundance.
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off by another relay of workers ; but, generally, each marches off with the piece

it has operated upon, and as all take the same road to their colony, the path they

follow becomes in a short time smooth and bare, looking like the impression of

a cartwheel through the herbage."

Bates had not been able to discover for what purj)ose the leaf-cutters

went to all this trouble. He thought he had found the reason, and supposed

the leaves were gathered for thatching the entrances to their underground

cities. In this surmise, however, he was wrong, as Belt and Fritz Miiller

have shown. The leaves are taken down and packed in underground

Mushroom-growing Ants.
i_By 1 heo. Carrcras.

The leaf-cutting sauba ants of South and Central America ascend trees in great numbers and frequently strip them of their leaves.

These are cut up into small fragments and packed into special chambers, where they ferment and in time produce a crop of small

mushrooms. The ants are here shown returning laden after stripping a tree.

chambers, where they ferment and decay, forming a sort of leaf-mould in

which the ants grow mushrooms ! But why ? The saiiba or leaf-cutter is a

mycophagist ! It might be argued that there is no reason wli\- the ants should

do this, as there are i)l('nt\- of naturally-grown fungi in the forests upon

which they could feed, without going to the trouble of gathering leaves and

preparing their own mushroom beds from tluiii. True, but the naturally-

grown mushrooms are seasonal, and their appearance is modified by fluctuations

of temperature and humidity. The human mushroom-cultiwator has discovered

that, by preparing suitable beds in dark i)la((> where he can control the

temperature, he can have continuous crops ;
but tlie saiiba was before him

in making this discovery.
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Termite Mushroom-grower.
The species represented is the best known and most important of the mushroom-
growing termites of the Old World. The individual is a winged male. The species

may be called the warlike termes, if one adopts its scientific name. It builds tall

mounds for nests.

Belt was not content

to observe the leaves piled

up on top of the nest.

He dug out the under-

ground chambers, and

found that some of them
were rounded and five

inches across, three-

lourths of the space
being filled with a

spongv mass of speckled

brown material. There

were no green leaves to

be seen, but

fied himself

spongy mass

he satis-

that the

was the

remains of them, acted upon by damp heat after having been finely cut

up. Through all the mass

ran white threads of fungus

mycelium. The ant - larvse

were brouglit to these same

chambers, and were fed

upon bits of fungus snipped

off by the jaws of the

attendant workers-minor. To
the larger workers is en-

trusted the task of making

these mushroom - beds. The
green leaves are brought to

them and they cut them into

shr(^ds, cleaning each by

licking it, then rolling it into

a little pellet and throwing

it upon the heap. It is

also stated that when they

have completed the forma-

tion of a new bed. it is

inoculated with the lungus by

sticking in bits of the old bed

with its mx'celiuni tln-eads,

just as human mushroom-
urowers do. Some of the bedPhoto by]

TermHE Cutting Gr.\ss.
IH. Bastt

Although this photograph serves to illustrate the maimer in whicli tlie

fvuigus-growing termites cut grass for making tlieir mushroom beds, it

should be stated that the task of gatlicring this material is undertaken
by the workers, whereas the specimen photographed with the grass blade in
its jaws is a soldier.

on being taken from the

nest and placed under con-

ditions mor(> natural for the



L>\ I'hio. Ciirrcrus

Whim: Ants " as .MrsiiKooM-tiRowKKS.

The termites—erroneously known as white ants—also have their mushroom beds, and they cut grass and gather leaves to assist in their

composition. In the drawing they may be seen on an enlarged scale issuing from their tunnels and gathering the mushrooms in the

chambers allotted for their culture.
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Photo by] [A. E. Tonge, F.E.S.

Orange-tip Butterfly.
The full-grown caterpillar is here feeding upon the seed-pods of

the hedge-mustard. Its form and coloration are such that it

appears to be part of the pod. Slightly enlarged.

Plioto by] [A. K. Tongc, F.E.S.

Orange-tip Butterfly.
The caterpillar has here changed into th(' remarkably slender
green chrysalis, whose attachment to the stem is such as to sug-
gest to the eye that it is part of tlie plant. Shghtly enlarged.

fungus produced mushrooms six inches

across ; but the ants do not permit of

such development. As soon as the

mushroom " buttons " are formed in

miniature they are cut off.

Such a method of cultivation adopted

by Insects must not be dismissed as a

mere curiosity of natural history. The
process is so complicated that it implies

a much higher order of intelligence than

is usually allowed to Insects by our

philosophy ; for the saiibas laboriously

collect green leaves which are not their

food and carefully prepare them in

order that the}^ niay support a crop

that may be used by them. This is

something very different from merely

storing grain, and is worthy of being

pondered.

Bates says "the underground abodes

of this wonderful ant are known to be

very extensive. The Rev. Hamlet Clark

has related that the saiiba of Rio de

Janeiro,^ a species closely related to ours

[that is, the Amazon species], has

excavated a tunnel under the bed of the

river Parahyba, at a place where it is as

broad as the Thames at London Bridge."

Alfred Moller, who went out to

Blumenau, in South Brazil, specially to

study these ants, has described similar

fungus - growing habits in two other

species ^ of Atta. They make covered

ways, nearly thirty yards long and about

half an inch broad, leading from their

nest to the plants known as cupheas,

both in the forest and in the open

country. They climb up the stems of the

cuphea, and an ant starts at the edge of

a leaf, and in live minutes cuts out a

piece. When this has been cut almost

completely, the ant moves off it to the

main portion of the leaf, cuts tlirougli the

1 Atta scxdentata.

- A. discigera and A. hystrix.
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remaining part, and drags up the now severed disc, grips it with its jaws and

lifts it above its head. It then chmbs down the stem of the plant, into

the covered wav, and travels along it at a \-erv uniform pac(>, and (U'ix)sits its

load in the nest.

The termites, too, who have borrowed so many of the habits of the real ants,

appear to have taken

a lesson from them in

the matter of fungus

cultivation. Smeeth-

man stated that some
species had special

chambers in their

nests which were de-

voted to the growing

of a fungus which the}'

used as food ; but

until quite recently no

confirmation of this

statement was forth-

coming. Now, how-

ever, Mr. Haviland has

found it to be true in

regard to several

species. In the case

of a vSouth African

termite, 1 he found that

the nursery cells were

built of a material

which produced a

fungus — a kind oi

mould — upon which

were innumerable
white bodies ; and a

similar condition was

found in some nests

explored at Singapore.

In Natal he discovered

a new species,- which

he found to be a liar-

vester, and there is

every probabilit\- tliat the material harvested is devoted to the cultivation of

fungi. During the heat of the da\- the workers issue from holes in the ground,

and with their well-de\-eloped jaws cut the grass into lengths of about two inches.

These pieces they carry to the mouths of the holes and often leave them there until

1 Tcrmes angustata. - Hodotcrmcs havilandi.

Photo In

I Hi; ()kan(;e-tip Butterflv
;,-p, F.I.

When at rest this bright htlle butterflv often settles in proximity to i lusters of small white

flowers, whose lights and shadows blend with the green and white mottling o£ the under side

of the hind-wings. In the photograph the flowers arc those of the hedge-mustard, the plant

upon whicli the eggs are chiefly laid.
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they have cut sufficient. Where acacia bushes are growing they also gather the

leaflets of that plant. After the heat of the day has passed, they take down the

heaps that have accumulated around the holes and store the material in chambers

about five feet below the surface. A few chambers near the surface may be used

temporarily, but these only hold as much as could be collected in the course of

an hour or two. Sometimes, after taking in all the cut leaves, they bring up pellets

of clav in their jaws and stop the mouths of the holes \\-ith it.

The Orange-tip Butterfly.

Although only a small

item in the pageant of spring,

we should regret the absence

of this bright little butterfly

from our country lanes in May.

The popular name of orange-

tip ^ is fairly good as applied

to the male, but it is unsuit-

able so far as the female is

concerned, for she is normally

without any orange coloration.

Even as regards the male the

name is not absolutelv accurate,

for the tip of the wing is black,

in which respect it agrees with

the female. The orange of the

male adjoins and is below this

black tip. A little in front of

the centre of the fore-wings

is a variable black spot, larger

in the female than in the male
;

otherwise the wings are white,

more or less tinged with cream.

A greenish - grey clouding of

the hind-wings is due to the

markings on the under side

showing through to the upper

side. On the under sid(> tlu'

hind-wing is seen to be covered with connected blotches of greyish-green, which

appear to have considerable value in hiding the butterfly when at rest. It

often selects for this purpose one of the smaller umbelliferous plants, such as

beaked parsle\' or wild carrot. The fore-wings are dropped between the two

hind ones, which are raised over the back in the usual butterfly resting fasliion,

and the mottled wing then appears to be merclv an extension of the flower

mass—the white spaces between the greenish bk)tches representing the flowers.

Photo b\\

The Hornet-Fly.
[E. Steb, F.L.S.

This, one of tht- largest of our two-winged flics, belongs to a family known
collectively as robber-flies, from their habits of pouncing upon other Insects of

aU kinds and destroying them. In the grub stage they live in the earth, attacking

other Insects, particularly the grubs of beetles. The example here shown,

four times the natural size, is the male—the female is considerably the larger.

' EucIiIol; cardaniines



Size does not protict an Iii-cct from the attack of the hornct-nv ; neither do poweifiil jaws aiul ileaUlv >liug.-,. The horiiet-llv coiniuonly
kills bees, wasps, and tiger-beetles, and has not seldom been seen to destroy e\'en the coniparativelv hiige'and by no means unprotected
dragon-ay. The principal figure here shows one piercing a dragon-fly in the most vital part. Above another has captured a wasp.
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When the female she ISis egg-laying on hedge-mustard or cuckoo-flower,

protected by this assimilation of her wings to the colour of the flower-clusters.

The eggs are shaped like ninepins, with ribs running from end to end. When
freshly laid they are white, but soon become orange, and just before hatching violet.

They are laid singly

upon the footstalk of

a fading flower of

h e d g e -m u s t a r d or

cuckoo-flower. When
the eg^ hatches, the

seed-vessel—which in

all this tribe of plants

is pod-like—is begin-

ning to lengthen, and

the young blue-green

caterpillar is exactly

like one of these pods.

As the seed-pods grow

the caterpillars in-

crease in size to corre-

spond, and they are so

similar in appearance

that the caterpillars

are not found without

difficulty. A pale line

along each side of the

caterpillar corresponds

with the junction of

the valves of the seed-

vessel. It is upon

these that the cater-

pillar feeds, but the

seeds are preferred to

the pods ; the cater-

pillar knows the exact

location of the seeds

and eats through the

pod just where he can
get to a seed, eats it, and then excavates for the next, ll ma\- eat the remains of

the seed-vessel lalcr or it may not. A number of other plants of the cruciferous

order serve it for lood at times. It may be found in the caterpillar stage during

June and July, but about the end of the hitter month it becomes a very long and
slender green chrysalis. In this condition it remains until the following May, which
must be considered as rather a long period for a butterfly chrysalis, but it has been
known to remain at this stage for over twenty months.

(ioAi -Catkkj'Illaks in Uak-sii-,.\i

A section through tlic stem of a young oak tree, showing the havoc
of the goat-moth, of which two arc perceptible in their burrows.
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The Hornet-Fly.

One of the largest of our two-winged flies

is also one of the least known. This is the

so-called hornet-fly,-^ that may be seen on

heaths and downs vigorously chasing other

Insects and impaling them with its stout,

black beak. Its general colour is brown, but

at the base of the long, tapering hind-body

there is a broad band of black. It may be

assumed that this style of ornamentation has

suggested the name ; for in flight, when
alone the body is seen, the fly has little other

resemblance to the largest of our wasps.

When the female is at rest, with her long,

brown wings disposed over the body and
showing only the pointed tip, there may be

some general resemblance to the hornet, to

careless observers. We have mentioned the

female in this connection, because the male

is smaller, and is less likely to be confused

with the hornet. From the head to the tip

of the hind-body the female measures a little

more (25 mm.) and the male a little less (20

mm.) than an inch. The fore-parts of the

body and the legs are covered with long, thick,

tawny hairs, and just above the prominent

beak there is a bushy moustache of the

same colour. The three-jointed antennce are

quite short.

No doubt, the tapering form of the hind-

body, especially that of the female, would

produce the impression of the hornet-fly being

a stinging Insect ; but its only " sting " is the

blood-sucking beak at the other end, though

this is equally effective in killing its prey. Its

appetite for blood appears to be insatiable,

and it does not seem to be afraid of any other

Insect, even when provided with defensive

weapons in the shape of stings or cutting

jaws. One naturalist noted one of these flies

that killed eight moths in the space of twenty

minutes ; but they are as ready to attack

wasps, dragon-flies, and tiger-beetles, all of

them well -protected and predaceous Insects.

Pnoto by] H.\Baslin

C.\TERPILLARF OF GOAT-MOTH.
The right-hand figure shows the caterpillar nearly fuU-

iirown aii'l of thr- natural -!/••.

Pholo by, 11. I. ,-:.ii.

Chrysalis uk CiOAT-?kIoTH.
The cocoon, constructed of silk and chips, is here cut
open to show the chr\salis in place. Before the moth
emerges the chrysalis bursts through the cocoon
and wriggles half-way out.

^ Asihis cralironit'orniii-.
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Photo bv] [H. BastiH.

The Goat-AIoth"s Enemy.
The life-storv of the goat-moth is often cut short

by this parasite, wliich in the grub state feeds

upon the caterpillar and chrysalis, and kills it.

The figures are of the male (above) and female,

and are slightly less than the actual size.

I'hiiti, hy] I. /
. '/"iiAC r.r.s.

The Goat-.Motii.

Here the moth is seen of the natural size, resting

after emergence from the chrysalis. Its brown-
grey colouring so nearly resembles the appear-

ance of the bark that it is not at all conspicuous.

The family ^ to wliicli they bclont^ have been

well-called robber-flies, and they appear to attack

an\'thing that comes m their way.

The grub of the hornet-fly is much like that

of the gad-flv. It lives in the ground, and, like

its mother, at the expense of other Insects, the

grubs of beetles being among its more frec]uent

victims.

The Goat Moth.

Often during a country ramble the ento-

mologist can surprise a companion by declaring

that a tree in the immediate neighbourhood is

being destroyed by the caterpillars of the goat-

moth.- If the other knows that the goat-moth

caterpillar is an internal feeder the assertion may
appear rather rash, for even caterpillars that

are four inches long cannot be seen through the

bark of a tree. But the caterpillar in this case

gives off a strong odour like that of the male

goat, and by some persons its fragrance can

be distinguished at a distance. In the neighbour-

hood of an infested tree in autumn one may meet

with great, full-grown caterpillars marching across

a road in order to find a suitable situation in which

to spin a cocoon and turn to a chrysalis. It is

remarkable that so big a caterpillar may do this

with impunity, but it is more than probable that

its odour is sufficiently offensi\'e to protect it from

attack. Its colour is a pinkish yellow along the

sides, which merges into polished dark red along

the back. It spends about three years boring

tunnels into the heart of sound trees, including

poplar, willow, oak, elm, and ash. Before each

winter it hollows out a space in its tunnel and spins

a comfortable temporary cocoon, in which it lic>s

inactive during the cold weather. When lull-led

it leaves its burrow, and seeks about for light, loose

material in which to spin its final cocoon.

The chrysalis is mahogany-coloured, an inch

and a-half long. There is a line of short, hard spines

on the back of each segmtMit, and these enal)]c the

chrysalis to wriggle half out ot its cocoon, so that

the moth emerges clear ot it. The female is a much

1 Asilid?c. ^ Trypan'.is cossus.



The Cart in i lu
[ISy Tlieo. Carreras.

There are manv species of carpenter bees, all great burly Insects ot bliiish-blatU colour. The one represented is found in Europe
and known as the violet carpenter. It excavates tunnels in wooden posts, dividing them into chambers, which it provisions, and lays

an egg in each. The bees are seen at work, and in tlie separate cells are niass(>s ol pollen with the egg. the grub feeding, and the

chrysalis from back and front. The figures are all about twice the size ol the Insects.
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larger moth than the male, the respective measurements across the outspread

wings being—male, two and three-quarter inches ; female, three and a-half inches.

Apart from the difference in size, the sexes may be distinguished by their antennae
;

in the female it is merely toothed, but in the male the teeth are long and comb-like,

technically pectinated. The mouth-parts are in a very elementary condition, and
there is no proboscis.

Some remarkable stories have been told of the power of the goat-caterpillar

to pierce through ordinary receptacles in which it has been imprisoned by collectors

anxious to obtain perfect specimens of the moth.

Carpenter Bees.

The carpenter bees, which are the largest of all bees, are not represented in

this country, though several

species are found in the

South of Europe, and the

best known of these ^ ex-

tends its northern range as

far as the neighbourhood of

Paris. The details of the

industry of this bee were

observed and chronicled

many years ago by
Reaumur, whose account

was so accurate and com-

plete that little could be

added to it by later in-

vestigators. The bee is of

portly build, much like a

large humble bee, and of a

dark violet or black colour

—though some species have

yellow males.

The female carpenter,

having passed the winter in

some snug corner, awakens

in spring to the important

duties of life, and looks out for some post or pole that will serve her purpose
;

for she does not touch living wood. As a proper carpenter she sees that

her material is well " seasoned," and, therefore, more easily worked than

timber with the saj:* in it In the scheme of nature (which dot's not take

account of man's accpiired whims which have developed into necessities) all

dead wood has got to be cleared away as speedily as may be ; and so a nunibt'r

of creatures devote part of their lives to this laudable object of breaking up effete

material and makmg it available for fresh uses.

Broad-footed Carpenter Bee.

The male (above) and female of this large bee are shown of the natural size ; and the

very hair>' character of the legs is evident. It will be seen that in this respect tlic sexes

differ, especially in the fore-legs. There is also a difference in the form of the antennae.

This they do either by eating it

* Xylocopa violacea.



One section of ;he tireat IJeeile family devotes its enerj^ies to tlie decent interment of any small animals found dead
in field or woodland. Soon after one has fallen, these little Sexton-beetles tjet scent of the occurrence, and come
flyinf,' to the spot. They walk all over and around the body, as though fonninn an estimate of the amount of labour

involved in its burial. Then they get below it, and by shovelling; the earth with their heads and pushinti it away with

their legs, let the corpse sink in to a depth of two or three inches below the surface. Eggs are laid on the body
and the sirave is filled in. The ijrnbs that hatch out from the etj^s rapidly consume the flesh.
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up entirely, as the termites do, or by piercing it with holes and tunnels to admit

air and moisture which soften the interior and make it available for workers witli

less powerful jaws. It is, of course, very annoying to man to find that his fence

and gate-posts, his garden stakes, and even the rafters and floors of his house,

are regarded as so much of nature's waste which must be broken up and scattered.

If he wishes it to be respected as his private property let him put his mark upon

it by painting its surfaces, dipping it in creosote, or coating it with some other

substance objectionable to Insects.

Having obtained a post suitable for her purpose, the carpenter bee sets about

her work by cutting with her jaws an oblique tunnel about half an inch in diameter.

Before this has extended far into the wood, she alters the direction of further

excavation, and makes her boring run straight downwards. As she gnaws the

wood it is reduced to the condition of sawdust, and all this has to be carried out

of the hole or her further efforts

would be brought to a stand-

still. But instead of scattering

the excavated material as some

of the miners in sand and earth

do, she keeps it all together in

a little heap to be available for

use later on. She cuts and

gnaws awav until her tube is a

foot or fifteen inches deep, and

of equal width throughout its

length. At the bottom she

gives it a turn again to the

exterior of the post. Ilavnig

performed this great work she

proceeds to what by comparison

may be termed cabinet work,

the finer and more intricate section of the carpenter's art. Her task ir^

to di\-i(le this deep shaft into about a do/.en chambers, eacli about an

mch HI depth, each designed for the reception of a single egg and a sutficienc\-

of food for the full devclojunent of the bee-grub that is to hatch out. This

food takes the form, usual among these solitary bees, of mixed pollen and

honey. Having made such a de})()sU at the bottom of her burrow, she has

r(!Course to her heap of sawdust. Taking a little of this material, she mixes it with

a salivary secretion and forms it into a ring standing out from the wall of her

shaft about three-quarters of an inch Irom the bottom. \\'hen this is set firm

she constructs anotlicr ring within the circumference of the first, and so on until

she has fillc-d all the space across, which gi\x's her a solid floor about an eighth of

an inch thick, marking off her lowest cell. I'pon this she la\-s another egg, piles

up another heap of pro\-isions. makes a second floor, and repeats these operations

until there are about a dozen separate cells one above another from the base to the

summit of her shaft, each whh its egg and food-supply. If the thickness of the

Photo bys

The Teredo Carpenter Bee.
[£. sup, I'.L.S.

The photo is that of .1 West Indian species, which is shown of the natural size.

'Ilic bee is much lilve ?. big humble-bee, but coloured black and blue.
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post is sufficient, several parallel shafts are constructed. Fabre has shown that

if she can obtain a hollow reed of the necessar\^ diameter, she has sufficient of the

labour-avoiding spirit to be content with utilizing it. She will also repair nests

of previous years to make them serve for her brood.

It will be evident that the elaboration of these floors from sawxlust, and the

gathering of food for each cell must consume some time, so that the larva in

the lowest cell must finish its development before the one next above it in this

tenement house. If the first fledged bee had to emerge where the mother-bee began

her labours, at the top of the shaft, it would have to pierce through all the floors

—

and incidentally, perhaps, through several of its brothers and sisters—before it could

gain its liberty. This is the reason why the carpenter made that lower exit.

Each bee-grub at the time it is about to change into a chrysalis fixes itself with its

head downwards against the floor of its cell ; and so, naturallv, each new-born bee

cuts through the floor and makes its wav through the already vacated cells below.

But all the grubs of the

carpenter bee do not arrive at full

development. Some of them fall

in the way of parasites, who subsist

upon and kill them. In the West
Indies one species ^ is victimized

by the grub of a rather large beetle,

the spotted horia,- which enters

the cells and destroys the inmates.

One regrets that the big

carpenter bee has not crossed the

English Channel and added its

name to the list of British bees.

But if we canviot boast of having

one of the largest of bees among our

fauna, we have one oi the smallest,^

tliat is also a clever worker in

wood, whose metallic blue body only

measures a quarter of an inch. It is related, moreover, to the burly continental, and

shares its habits, though it works in softer materials as seems fitting to its diminutive

size. Ceratina needs no bulky post to accommodate its series of cells. Everybody

knows that the long shoots of the bramble that have borne this autumn's crop of black-

berries will die off in the winter and bec(jnio bi own and brittle. Next spring ceratina

will be taking stock of these, and looking for one tliat has a broken end. Into this she

will tunnel, clearing oat the pith to the length ol about a foot, dividing the cleared space

into tiny cells, laying an egg in each, and leaving a mass of suitable food. The partitions

between the cells arc made of the fragments of i^ith ct'inented together by mc^ans of

her saliva. The little white and black osmia'* is aiiolher native carju-nter bee,

which drills out the dead bramble-stems, like ceratina, and constructs its crils of

the pith, placing them end to end. In this resj^ect it differs from some of its

immediate relations, wliich are masons and construct cells of sand and chxy.

Photo by]

Spotted Horia.
[£. St-:p, F.L.S.

A beetle which in the grub-stage is a parasite in the nest of th" carpenter
bee, and destroys the grubs of that Insect. It is a native ot the West
Indies; here shown one and a half times life size.

Xyl<)co]"ia teredi - Moiia maculat. ^ Ceratina c\'anca. ' Osmia leiicomclana.



The Bronze-Fish.
[H. Main, F.E.S.

This Insect is in general form similar to the silver-fish, but its silver is mottled with brown. The scales producing this mottled pattern

are detached by the softest touch. The Insects disdain the sheltered indoor life preferred by the silver-fish and the fire-brat, and are

found on rocks on the mountain and sea-shore, and among fallen leaves in woods.
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Silver-Fish Insects.

The silver-fish Insect is a famihar representative of the bristle-tail order,

^

the members of which, though exceedingly abundant, are among the least known
of Insects. This ignorance is largely due to their minute size, their natural desire

for living under cover in damp situations, and the softness of their bodies, which
makes them unsuitable as specimens to adorn the cabinets of the collectors. But
the silver-fish 2 is known, because it is a household Insect with a weakness for

starch and sugar in various forms. It is an Insect of verv simple structure,

closely allied to the springtails. It is less than half

an inch in length, and covered with minute scales, to

which the shining silvery appearance is due. There

are no wings. The creature has long, manv-jointed

antennae, and the hind-body is provided with three long

tails, that bear a great number of hairs. It has cutting

jaws, which are not hidden in the mouth, as they are in

the springtails. The fore-bodv has its three segments

distinct, and each one is of different size ; they are quite

distinct from those of the hind-bodv. On the under side

of the eight and ninth segments of the hind-body there

are minute false legs, probably similar to those of cater-

pillars. In this and other respects the silver-fisn and its

immediate allies are much like caterpillars. They
appear, indeed, to be Insects that have stopped short at

the caterpillar stage in the process of evolution and

never developed wings. They leave the egg in this stage

and never get beyond it, as there is here no occasion for

any metamorphosis, even of the modified type we find

in earwigs, cockroaches, and grasshoppers. The silver-

fish has only simple eyes.

In one respect the silver-fish and our only other

very nearly related Insect differ in taste from the taste

prevailing among the bristle-tails, which, as stated, is

for a damp, cool retreat. The silver-fish is only found

indoors, which implies that it prefers comparatively

warm quarters ; and its relative, the fire-brat,^ likes

the additional warmth of a bakehouse. There is little

doubt that this Insect was for long confused with

the silver-fish, but about twenty years ago it was definitely diagnosed, and its scientific

name duly enrolled in the lists of British Insects. In several parts of the country

it was discovered to swarm under bakers' ovens, and to congregate around the mouth
of the oven when bread was baking. It feeds chiefly upon flour, but also upon its

own kith and kin ; and apj)cars to revel in a degree of heat such as would be fatal

to most Insects.

A smaller Insect of similar form we might call the bronze-lish Insect,** for it is

mottled brown in colour with a metallic sheen. It is found onl\' upon rocky coasts.

' Thysanura. ^ Lcpisma saccharina. ^ 'rhennol)ia Ivirnoium. ' Maclulis iiiarititna.

The Sii.ver-Fish Insect.

A beautiful little creature, covered with
silvery scales, which is often abundant in

cupboards where old papers and discarded
garments are stored. It is of very simple
structure, and never develops wings. Tlie

figure is si.x times the natural size.
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One other member ^ of the genus, figured on page 43,

makes its home among dead leaves in woods. The

bronze-fish is an advance upon the silver-fish in the

matter of eyes. Its two compound eyes are large, and

meet in the centre of the head. In front of the head are

three other eyes, two of them of a lengthened dumb-bell

shape, and these are intermediate in character between

simple and compound eyes. There is here a certain

amount of development, for Bolivar states that when it

leaves the egg the bronze-fish has only simple eyes, which

change to compound eyes as it gets older. Dr. Sharp,

however, has observed that very young individuals of the

woodland species have compound eyes. There may, of

course, be a difference between the two species in this

respect. The scales with which these Insects are clothed

easilv separate from the body, and so the appearance of

the Insect is quite altered, for when intact these make a pi,otoby] //. Ma,n,i-.E.s.

mosaic pattern. ^^^ Fire-br.\t.

, ,
.. 10 i_ \ ±. The fire-brat is the name applied to

A'ot so closelv related is campodea,- a mmute white this insect by bakers to indicate its

^
. 11 ri preference for places of high temperature.

creature that mav be found bv turning over clods 01 clamp it appears to prefer the bake-house to... . .

"

, . , .all other retreats, and from this circum-

earth in field or garden, in the plain or on the mountain stance it is possible that it deser%'es

.
""

,

.

, ,
. , a place on the list of Insects eaten

top above the snow-lme, on the open sea-shore or m the (inadvertentivi bv man.

darkness of deep caverns. Its total length, including its

long antenna; and its longer tails, is about a quarter of an

inch, but the body without these appendages is only half

that length. These appendages are very hairy, and the

tails are so much finer looking, that if the Insect were to

tuck its legs under its body the hinder portion might easily

be mistaken for the front ; and if its size allowed it to be

publiclv known, it would probably be described as

double-headed. It has no eves, and it is covered with

delicate hairs instead of scales. The jaws are not evident,

as in the silver-fish, owing to the mouth being sunk into

the head, as in the springtails. The legs are compara-

tively long, and the integuments are very soft and delicate.

It is almost impossible to capture them without injury,

and they die and shrink almost immediately. This

has made it very difficult to get information as

to development and life-history, or to compare

specimens from other parts of the world. At present,

therefore, it stands in the books as a species by itself
;

with its wide distribution,

of Europe, India, and North

are includrd under the one

but it is probable that

which includes the whole

America, se\-eral species

name.

' Macliilis pol\-po(la.

Photo by] [II. Mam, F.IL.S.

The Fire-brat.
In this photograph the under side is

shown, and the full form of the active

little legs. The delicate, long antenna;

which grace the head have their apparent

counterparts at the other end of the

body, where, however, there are three

processes instead of two. The photo-

graphs arc twice the actual size of the

Insect.

2 Campodea staphylinus.
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Campodea has false legs on the hind-body like the silver-fish, but here they are

more numerous, there being five pairs, situated on the second to the seventh rings of

the hind-body. The breathing system is very elementary. There are only six air-

openings, or spiracles, three on each side of the fore-body, and each of these, instead

of opening into one general system of air-tubes, has a separate unconnected system
of its own. Not many years ago this Insect was invested with a great amount of

interest for naturalists, because it was contended that it represented the primitive tvpe
from which in all probability the entire race of Insects have descended. That view
is not held at the present dav.

Butterfly Swarms.
Almost from our infancy we have all been made familiar with the fact that devas-

tating swarms of locusts periodic-

ally fly from land to land,especially

in the East, not only destroving as

they go, but leaving behind them
the seeds of famine in the shape

of countless eggs that produce

the far more destructive nymphs.

But locusts are not the only

Insects that migrate from place

to place in millions. Many birds,

we all know, perform these asso-

ciated movements twice a year

over enormous distances ; but it

is not so well known that certain

species of butterflies with their

fragile wings frequently under-

take similar flights, during which

they cross seas and battle with

adverse winds. From the small-

ness and fragility of a butterfl\'s

bod^' as compared with the

enormous expanse of wings, it

appears to be quite imsuited to

such an enterprise ; and yet the

fact remains that it is a successful

migrant. Our home-grown stock of

the large garden white is frequently

reinforced by great immigration from the Continent. A large percentage of the yellow

and black caterpillars that have skeletonized our cabbages never produce butterflies

because they are killed off by internal parasites ; and it is not improbable that

the large white ^ might cease to be a British species were these migrations to cease.

Clouds of these butterflies have been observed passing across Europe from north-east

to south-west, and have been met with half-way across the English Channel. Darwin
mentions a flight of another species observed by himself and Captain iMtzroy from

1 Pit-ris brassica!.

Photo by] [H. Bastin.

A Group of Fire-brats.
A Small company of these remarkable little Insects is here shown on a larger

e.xhibiting the under as well as the upper side.scale
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A Cloud of Butterflies

The home of the painted lady butterfly is i,> Africa, but it appears to thme so exceedingly well that there is too little .^^

insufficient food, for its vast progenv. So enormous swarms leave home and v>s.t various countries, «hir< the> la> thur iggs.

for these visitors from abroad, the painted lady would be very rare as a British butterfly.
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Photo by] [A . E.

Butterfly.
1 ongc, F.E.S

Black-veined White
One of our rarest butterflies as a British-bom Insect ; but our resident • i i i n •

race is sometimes supplemented by visitors from abroad. The photograph OptCra. aCCOmpanieQ thc DUttertllC

and a tine beetle flew on board. .

thc deck of the Beagle when she was

ten miles out from the coast of South

America. Darwin says :

" Vast

numbers of butterflies, in bands or

flocks of countless myriads, extended

as far as the eye could range. Even
bv the aid of a telescope it was not

possible to see a space free from

butterflies. The seamen cried out
' it was snowing butterflies,' and

such in fact was the appearance.

More species than one were there,

but the main part belonged to a kind

very similar to, but not identical

with, the common English clouded

yellow. 1 Some moths and hymen-

shows an individual that has just emerged from the chrysalis condition,
and is one-third larger than life size.

The day had been fine and calm, and the one previous to it equally so, with light and

variable airs. Hence we cannot suppose the Insects were blown off the land, but we
must conclude that thev voluntarily took flight. . . . Before sunset a strong breeze

sprang up from the north, and this must have caused tens of thousands of the butter-

flies and other Insects to have perished." Captain Fitzroy estimated that this

assemblage occupied a space not less than a mile in width, several miles in length,

and two hundred yards in height.

The painted lady^ is a species one of whose homes is in North Africa, but it

appears to thrive so exceedingly that there is too little room or insufficient food for

its progeny ; so vast swarms of the butterflies leave home and visit various countries,

where they lay their eggs. In some years the butterfly is exceedingly common here

in August and September, but these are not visitors. They are the British-born

progeny of the immigrants who arrived here in May or June, and left their eggs

upon our thistles. These in turn lay eggs, which hatch soon after, but few of these

autumnal caterpillars are able to complete their development ; so that, but for the

visitors from abroad, the painted lady would be very rare as a l^ritish butterfly,

and might altogether disappear from our list.

My. J. Piatt Barrett has recorded the regular annual passing of what lie describes

as " clouds " of black-veined whites ^ and large garden whites over Sicily, always

flying westward.

Other species of butterflies, no doubt, get accessions from timi' to time in the same

way
;

just as certain rare hawk-moths are occasionally in comparative abundance

here. In the latter cases there is not the same room for surprise, because their

wings and stout bodies appear to be much better fitted ior flights of endurance.

Beetles, bugs, dragon-flies, and other Insects also perform these long migrations.

Mr. W. H. Hudson has described the periodical swarms of the larger dragon-

flies that pass over Patagonia and the pampas, flx'ing in advance of (not

1 Colias edusa. 2 pynimeis carilui. •' .\i)oria craUcgi.
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blown by) the pampero, the south-west wind that blows from the interior of

the pampas.

Basket-Worms and House- Builders.

Among the smaller species of moths there are some that in the caterpillar stage

hide themselves from public observation by constructing a moveable tent, somewhat

after the fashion of a caddis-worm. A well-known example of this kind of retreat

is furnished by the caterpillar of the clothes-moth, which snips out portions of

woollen or silken garments in our wardrobes and constructs a portable garment for

itself which harmonizes with its surroundings and helps to shield it from the vengeance

of the mistress of the robes. But the subjects of the present article are a quite

separate group of outdoor moths, whose caterpillars live in the ordinary fashion

upon fresh vegetable matter. In some respects their story is much more remarkable

than that of the clothes-moth, and it requires separate statement.

Unfortunately the moths ^ have no popular name, but the caterpillars are known

in some places as basket-worms in reference to the cases in which they conceal

themselves. Our native species are all very small, but there is a Continental species

that is larger, and its histor\^ has been more fullv worked out. We will call it the

Photo by] ^"- -^^"'"- ^'^-''•

The Clouded Yellow lU ih.kilv.

Although specimens of this beautiful butterfly uiav be taken in Britain in most years, it is only at intervals that we get a season when

it is plentiful. This abvmdaiice is due to the fact that migrating swarms have reached us m spring from South Europe or North

Africa, and have laid their eggs in our fields of clover or lucerne. The photographs are one-fourth larger than life.

' Psychidae.
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Snail-like Case of Cochlophora.
The " basket-worm '' that constructs this portable house "uses silk

only, but finishes it so that it resembles the texture of a snail shell.

There are specimens in the British Museum that were received from
a collector as the shells of actual snails.

grass psyche. 1 The male moth is a

dehcate httle Insect with slender body,

and the wings almost transparent, for

they have only a few brown and grey

scales and hairs upon them ; but it

has rather large, feathery antennae.

The female, however, is such an odd
little creature that anyone unacquainted

with the facts would be indisposed to

accept her for a moth : she is much
more like a chrysalis with the head and

legs free. She has the merest little

stumps for antennae, but no wings and

no mouth. In the spring and earlv

summer the caterpillars may be seen dragging their portable houses over the herbage.

These dwellings are in this species nearly an inch long, and composed of a silken tube

to which are attached pieces of grass, etc., overlapping after the manner of thatch

on a roof. The caterpillar clings to the lining by its hinder parts, and only puts

out its head and legs for the purpose of moving to fresh food and consuming it.

\\'hen it desires to be quiet, it spins a few threads, which moor the front of the house

to M'hatever it is on. The one case—-enlarged from time to time—serves for their

full life as caterpillar and chrysalis,

and for the female to the end of

life. She is an example of rever-

sion to a simpler condition after

she has attained to her final stage

of development, for, as already

stated, she has neither wings nor

mouth. In some species the females

have no legs ; in others the head is

so reduced that the creature looks

more like the grub of one of the

two-winged flies. It is true that

she has attained to sexual ripeness,

and mating is effected without her

leaving her house. There she lays

her eggs in a mass, often in the

empty chrysalis skin. It has been
said that the newly-hatched cater-

pillars make their first meal off

their mother's body—such as there

is ©f it—but this requires verifica-
Psyche-.Moth.

J.: jr J.1 „ 1 ' A f 4-1, The caterpillar constructs a tube of silk to which are attached bits of grass
lion. 11 meV aie aepilVea OI tnen' and leaves, the whole resembling some of the caddis cases. In this the

^acoc -f-Vio^r -vxnll nr\r\ f - ^f +V>
caterpillar lives protected, for it only protrudes the front end of its body in

CdSCS, incy Wni COnSirUCl anOtner order to drag the case to a new feeding ground, where it is temporarily naoored

;^ +'U^ ,N^,,,.-^ ^f ^ C 1 by a few silk threads. The moth shown is the male • the female is wingless,
in the COUlse of a tew days. and does not leave the case.

-vVtgS-^

Pachytclia nnicolor



Pholo by]
,H. Mu

A Baskkt-Worm.
Alps. The caterpillar feeds upon the lichens whh which tlu^ rock

Liires

!

" * --....-«.

One-fourth larger than life size.

One of the larger species is sho\ra as photographed on rocks in the S\v,=., ^.y.-. ..„.^...«
,„.,,^k- fnr th.- nt.rnillir

fvice is covered. The case, added to as the growth of the caterpiUar requires more cover, serves as a home not niereJ> lor thi cat, rpiiiar

but for the chrysalis and the feniaje moth.
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Some of the species live on trees, others on old walls and palings, where they

feed upon lichens and construct their cases of the same material. The cases of

different species exhibit considerable variety of form, and no doubt some of these

are protective, as, for example, when they resemble fallen catkins and the scales of

leaf-buds. Some take the form of a snail-shell : such are those of the genus

Cochlophora, of which the Natural History Museum possesses examples which were

sent to them as actual snail-shells. These snail-like cases are not covered with

extraneous matter, but con-

sist wholly of a silkv ma-
terial, which is made to

appear of similar texture to

the real snail-shell.

One of the most re-

markable of these Insects,

on account of its large size

—

though it measures less than

two inches across the out-

spread wings—is a native of

Central America and the

West Indies. It is known as

the house-builder,! and con-

structs a case similar to that

of the European species de-

scribed above. It was dis-

covered by Guilding in the

West Indies about eight}'

years ago. Guilding reared

^'i, the caterpillars for several

years, and was puzzled at

getting only male moths as

the result, never imagining

that he had to look in the

cases for the wingless female.

At length a lucky accident

showed him a female open-

ing her case b\' movements
[H. Bcistin. Qf i^^jy \^Qn^(\ in order to admit

the male ; and so he was put

on the track of the m\"sterv.

Pholu by

Psyche Cases.

Two cases of a Uritish species photographed on a pine-trunk in the New I'orest.
cases are covered with short pieces of heather-shoots.

After mating, the female fills the lower part of the pupa-skin with her very numerous
small yellow eggs, and strips the down from her body in order to cover them. He
found that as soon as the eggs were hatched the young caterpillars distributi'd

themselves and began to make cases of fragments of leaf and bark. These were
cylindrical and open at each end. Whilst very small the cases are carried erectly,

but they soon get too heavy, and take a horizontal i)osition. The mouth is furnished

1 CF.cetictis kirbii.
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with a moveable flap, wiiieh the caterpillar can close

with its mandibles and fore-legs when danger threatens,

and thus closed it hangs suspended by a few threads.

When the caterpillar is about to become a chrysalis the

case is attached to the tree by a number of strong threads

from the front end. The brown chrysalis is furnished

with a ring of spines on each segment, which enable it to

move about its case. The male moth has black wings

with a purplish sheen ; but the wingless female remains

much like a chrysalis in appearance : mouth-parts and
antennae are absent, and the short rudimentary legs have

no claws. The body is pale brown with a fringe of woolly

hairs at each extremity.

Nightmare Insects.

There are no Insects that bear this name ; but there

is a famih',! which at present bears no English name, to

which the term might be applied with some degree of

fitness. Geoffroy gave them the name of little devils in

French, but that name has not been adopted by others.

They belong to the great order of bugs ; and the latter

word originalh' indicated a spectre or some monstrous

and terrifying object. The nightmare Insects, as we
have chosen to call them, are certainly among the most

eccentric forms of Insect life. Their grotesqueness is

due to an astounding and varying development of the

front part of the fore-body. They are all small Insects

—

some of them very minute— and only one species ^ occurs

in Britain, whilst the continent of Europe can boast

only a few species. The headquarters of the family

is in North and South America. Their nearest allies

among Insects that are known generally are the

frog-hoppers^ and green-fly.* If we were to strip off

the remarkable addenda to the fore-body, we should

have left a form not differing very widely from that

of the green-fly, though with a broader head, set

under the projecting fore-bodv, and with two simple eyes

on the face.

As Uhler has remarked of them, " They are of every

conceivable form, arched, compressed, depressed, hump-

backed, spindle-shaped, jwinted at both ends, inflated,

hemispherical, conical, and so forth, and are furnished

with an equal varii't\- ot superticial attachments. Tlu'

antenna? are short, bristk^-shaped, thick at the base,

and situated either below or a little in advance of the

^ Mcinbracid;r. - Ccntrotiis cornutus. ^ Aphrophora

^^>ai>

The House-Builder.
.A large example of this group of small
moths. It is a native of Central America
and the West Indies, and is shown here of
the natural size. The mass of web at the
lower end shows how the case was sus-
pended before the caterpillar changed to
a chrysalis. The female is wingless and
quite unlike a moth ; she never leaves
the case. The moth above is the male.

* Aphis.
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Photo by

Horned Membracid.
[H. Bastm.

A British representative of this remarkable family—here shown
six times larger than life. In general build much like a frog-

hopper, it has the addition of a pair of horns above the head,
and from between these a long.horny process extends over the
back and the closed wings almost to the extremity of the body.

eyes. The species are all good leapers,

with short, stout legs, armed with a circle

of short spines on the tips of the hind- feet."

They subsist, like frog-hoppers, by sucking

the juices of plants through a delicate beak.

Unfortunatel\-, the forms of most of

these curious Insects are better known than

their life-histories and habits, but, judging

from what is known of a few of them, there

can be little doubt that their forms are

mimetic and protective. The largest known
species,! a native of South America, has

its supplementary portion developed into

a curved, leaf-like expansion standing on

edge over the back, and coloured smoky-

brown with vellow spots. This species

is a giant, as it measures more than

half an inch in length. A near relation has this expansion coloured green, and
looks exactly like one of the coushie, or leaf-cutting ants, walking off with its piece

of leaf carried over the back. The brown colour of the head and legs helps to carry

out the deception, for this is the colour of the ant. Mr. Sclater, who shook this

Insect from the leaves of a tree in British Guiana, at first thought that it was one

of these ants, which were abundant all around him ; but a closer inspection—such

as an ant could not make—satisfied him that it was something different. It is

probable that this resemblance to the coushie ant protects it from enemies that ha\-e

considerable respect for that Insect.

Owing to the absence of what the reader would consider reasonable names,

we cannot refer to the species individually, but we give a selection of portraits of

remarkable forms that their variety may be appreciated. " Many of these Insects

affect the axils of twigs and stems of

various bushes or small trees, especially

near watercourses, and protect themselves

by selecting places which well agree with

their pattern of marking." In one genus

-

the species are all dark brown in colour,

and imitate bits of dried leaves, ha\-ing

a ragged appearance and a waN-\- outlinr,

as though a piece had been cut out of tlif

l)ack. In some the addition to the fore-

body is continued backwards as a pitch-

fork or trident. Others have a distinct

resemblance to some of the lour-winged

stinging Insects, and some 13razilian species

closely mimic the spinous ants of that

region. Many species an' cherished by ants,

- Stegaspis.

Photo by] \H. Ilnstin.

GROTESguE Adornment.
In this species of Cyphonia, one of the Central .American
membracids, the expansion of the fore-body after developing
a couple of pairs of horns, is prolonged backwards and
into three knobs, each ending in a long spine.

d)ov(

^ -Membracis foliacca.



^U) i . Cuircnis.

>;iGHTMAKE InSKCTS.

The grotesque forms shown above suggest that thev are creatures of an unhealthy imagination rather than living facts; and as thev

have no popular name we have designated them nightmare Insects. They are all considerably enlargetl. In the bottom right-hand

comer are the eggs of one species on a piece of wood, and above them m the upper comer are three stages ni the histor\- ot

another species, the perfect condition being represented by the parti-coloured meinbracid half-way up, whose true colours are

yellow and chocolate. All considerably enlarged.
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Photo by] [E. Step, F.L.S.

Horned Membracid.
This photo gives a view from above of the Insect that is shown in
profile on page 54. The stout horns are more evident in this
aspect, though the long central spine is less so. Eight times the
natural size.

Photo by] \E. Step, F.L.S
European Mud-Dauber.

This species—whose cells are shown in the lower part of page 50

—

in the South of France exhibits a weakness for constructing its

cells in the broad open fireplace, in spite of smoke and heat. Twice
the natural size.

Fabre mentions one ^ that, (j1 all ])1;

in the broad open fireplaces of the

although safe from the flames, it is not

' Sceliphron

who protect them and feed upon their

excretions.

More than eight hundred species of

these remarkable Insects have been
described from temperate and tropical

America, the West Indies, Africa, and
the East Indies. Of these, more than
half belong to tropical America. Very
few occur in Europe, and these appear

to have been derived from the nearer

parts of Africa.

The Mud-Daubers.
The term mud-dauber is scarcely

a nice descriptive word to apply to the

work of an accomplished mason, but it

must be taken as marking the resent-

ment shown by people in various parts

of the world whose house-property, in-

cluding ceilings, cornices, door-jambs,

and even the furniture, is disfigured by
having lumps of clay as big as one's

fist strongly attached. The wasps

who engage in this kind of misplaced

decoration do not do so, as many
people imagine, " out of pure cussed-

ness," but as a provision for the

comfort of their offspring. The so-

called daub of mud is reallv a cluster

of earthen cells, upon which, to dis-

guise its true character, the industrious

mother wasp plasters mud and more

mud, until she has filled up all the

interstices between the cells, and the

cluster becomes one mass which looks

quite solid. There are many different

species of the solitary wasps that con-

struct their cells in this way, and

it is remarkable that so many of

them should manifest a preference

for human habitations as their build-

ing sites,

ices for its nesting-site, selects a nook

peasants of Southern Europe, where,

free from smoke. In spit(> of cooking

spirifcx.



The Mud-Daubers. D/

operations that may be in progress, the wasp flies in and out between its

nest and the outdoor source of the clay or mud it needs for its building. In

most species of this genus the large cells arc formed one against another,

in number varying from ten to lifty, and the whole are consolidated into one
mass by plastering further mud or clay into the intervening spaces and
rounding the composite structure off. The wasp stores the cells with small

spiders, and appears to kill these outright by its sting. When the first

of the series is dropped into the cell, an egg is laid on it, so that the wasp-
grub begins to feed on the least fresh of its food, and has to consume the whole

%

/

Photo by]

Yei-low-Footed Mud-Da I' be k.

[E. Step, F.L.S.

A life-size representation of the wasp and its mass of cells, which looks as though a liberal handful of mud had been thrown against

a wall. As a matter of fact the whole daub was carried in minute portions in the jaws of the industrious wasp.

series of spiders before decomposition begins, though one would suppose this would

not take long in a fireplace. On an average this species allows eight spiders to each

grub, and these are consumed in about ten days.

vSome of these mud-daubers have learned to disguise their carefully-constructed

nests. Thus an Indian species ^ that comes into houses and decorates walls and

furniture with its nests, appears to be desirous of meriting the name of mud-dauber,

for after the nest is completed as a comfortable habitation for the grubs, she some-

times gives a few artistic touches in the shape of radiating streaks of mud, which

make it look as though a handful had been thrown against the wall and had splashed.

There are onlv from four to six cells in this nest, and each cill as a rule contains

a score of spiders. In a similar fa>lii()n. an Australian species - adds to the finished

nest a few diagonal streaks of mud, which makes the whole affair look like a piece

of acacia-bark. Although a piece of bark looks out of place in a house, it may be

1 S. madraspatanus. ^ S. laetus.
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presumed that before the wasp developed a hking for human society it was in the

habit of placing its nest on tree-trunks. In parts of the United States the people

suffer annoyance from the similar habits of another species.

Mr. W. H. Hudson, when in La Plata, suffered from the pertinacity with which

these mud-daubers would enter his dwelling ; and his admiration for the beautiful

mason and her industry was swallowed up in his disgust \\'ith her method of filling her

cells. He says :

" These Insects, with a refinement of cruelty, prefer not to kill

their victims outright, but merely to maim them, then house them in cells where

the grubs can vivisect them at leisure. This is one of those revolting facts the

fastidious soul cannot escape from in warm climates ; for in and out of open

windows and doors, all dav long, all the summer through, comes the busy, beautiful

mason-wasp. A long body, wonderfully slim at the waist, bright yellow legs and

thorax, and a dark crimson abdomen—what object can be prettier to look at ?

But in her"''life this wasp is not beautiful."

Photo by] ,t. i/c/-, l.L.S.

Mud-Dauber's Finished Work.
This e.xample of the mud-dauber's art was taken from a shed on the Sweet-water Canal at Suez. The shed, both inside and out, was
ahnost entirely covered with similar patches. The portion shown is about seven inches long. The holes show where the newly-
matured wasps have emerged from the cells.

In some cases a flesh-fly i has noted the stores of spiders and Insects being

taken in, and has concluded that they offer a good opportunity for the disposal of

a few of her own eggs. The result is that the mud-dauber grub perishes for want
of food, and a like fate awaits the flesh-flies owing to their inability to break through

the thick walls of their prison.

Beetles : their Structure and Habits.

From the popular point of view beetles have been thought to make a near
approach to crabs and lobsters, for their entire outer integument is strengthened by
the deposit of much chitin, which renders it hard and horny, just as the similar

deposit of chitin mixed with carbonate of lime makes the so-called "shell " of the

crab stony. This, of course, is merely an external resemblance : the internal

structure and organization of a crab are altogether different from those of a beetle.

^ .Sarco]iliciga.



liv J. Cuinras.

Mri)-1 'A'/HERS AT Work.
cciLS of th<.sp artificers i„ clav show a special preference for human dwelhngs, which they ciccorate with theirnests '"^'dc as

t. In the upper riffht-hand corner of the picture a wasp is seen at work on the unhnished cUister of cells. In the opposite

ewlv-developed wasp is escaping from an older •' daub," through which it has had to cut Us way to freedom.
1
he upper

Several spec

well as out.

comer a newly-developed wasp is escapmg .

c- . t-

figures are of a familiar Indian species ; the nests in the lower corner are those of the South Luropean species

59



6o Marvels of Insect Life.

Photo by] [H. Bastin.

A Mud-Dauber's Cell.

At all points the beetle is protected by this armour, the

limbs and external organs being attached by hinge-like

joints that allow great freedom of movement without

providing weak places for the attacks of enemies.

Taking a large species, such as the stag-beetle, for

the better elucidation of its external form, we find the

trunk exhibiting three clear divisions such as we know to

be characteristic of Insect structure ; but in this case we

have to be careful or we may be deceived by what we

see. As a matter of fact, the rearmost of the three

divisions of the upper side of a beetle does not coincide

with the hind-body, but includes also a large part of the

fore-body. The latter, as in all Insects, has to support

the legs and wings, and as the wings lie over the back

they necessarily hide a portion of the fore-body.

Taking the apparent divisions from the upper aspect,

we see the broad head forms a complete casque, the eyes,

antennae, and mouth -parts effectually closing their

respective apertures. What appears in this view to be

the fore-body is only the first of the three recognised

divisions of that area ; the two other portions are to

Afirstceuof the cluster usually made, be secn Only whcn thc four wings are extended for flight.

the hnes"Tn the"" day show how the This first dlvision of thc forc-body ^ bears the first pair of
structure has been built up piecemeal. .....>

i. j.u J •
.C 1

and the smooth, regular mouth shows legs ; tfic sccond division - supports thc sccond pan' 01 legs
how carefully the interior is

°
. ^ . j j.-u j.u • J T • • "^

finished off. and the first pair of wmgs ; and the thn^d division •* carries

the third pair of legs and the second pair

of wings. The segments of the hind-body

form broad overlapping plates covered

above bv the wings. These plates of the

hind-body are on the upper side soft, being

protected by the wings covering them. It

is along the margins of the upper side under

cover of the first pair of wings that the

spiracles, or breathing holes, are situate.

The two pairs of wings differ in

character, for whilst the second pair are of

thin, semitransparent material, strengthened

by longitudinal ribs, or " nervures," and

adapted for flying, the first pair are thick

and horny, and from their shape unsuited

for flight. They have been adapted for

use as covers Vto the second pair, and in

flight are merely lifted up to give freedom

of movement to the effective i)air. When
thc beetle is not engaged in flight, tiie

1 Protliorax. - .Mesothorax. ^ .Mctathorax.

Photo l>v\ [E. Step, F.L.S.

J5lakd-Nose Beetle.

Ill thr hu-Rc family of weevils most of the species have the

head elongated, with the mouth-parts at the extremity. In

this e.\ample from South Africa the rostrum is decorated

with a beautiful curled beard.
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horny pair,i or wing-covers, are closed down tightl\- over the folded flight-wings,

their edges meet with marvellous accuracy along the middle line of the body, and

their outer edges as accurately fit the marginal border of the body. The majority

of beetles live in the earth, in the water, in decayed wood, and so forth, where, but

for this arrangement of the

parts, the lower wings would be

liable to considerable damage.

As it is, neither soil nor

moisture can find entrance.

There are numerous de-

partures from this typical per-

fection of fitting of the wing-

covers. In the oil-beetles the

shape of these is such that it is

impossible for their edges ever

to meet, and they are too short

to cover the body. In the

great family of long-bodied

rove-beetles,^ though their

edges meet, they are so ex-

ceedingly short that the wings

have to be folded up under

them something after the

manner of the same organs in

earwigs. In the case of the

ground-beetles^ the flight-

wings are undeveloped, and

the wing-covers have their

edges united so that they

cannot be separated. This is

an instance of atrophy due to

their life being spent almost

entirely underground.

Beetles exhibit true meta-

morphosis, with an entire

change of appearance and
structure between the larval

and the perfect stages. The

larvae of beetles are, as a rule,

soft, fleslu' grubs, but there is

a great amount of difference

Photo 6yJ

Calliper Beetle.
[£. Step. F.L.S.

1 hr lore-parts of this bcftle arc shown twice the actual size. U will be seen

tli.it the head, supporting the front horn, is comparatively small. The second and
taller honi is an outgrowth from the fore-body. In spite of the bearded inner edge
of this horn and the saw edge of the other, they do not appear to have any use

except that of ornament.

in the character of their external coverings according to the life they lead. Some

are legless and inactive, like maggots ; others have six well-developed legs, and are

very active ; some of the grubs of water-beetles have in addition external gills. Of

the vast majority of beetles, however, it may be said that at present we know nothing

' I'llvtia. - Staphylinidac. ^ Carabus.
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Photo by]

Fiddler Beetle."
[H. Bastin.

So called on account of its fiddle shape. Its form among bectUs
is uniqiie, and regarded as most remarkable. Found on the
under side of fallen trees in Java.

Photo by]

A Timber Beetle.
[E. Step, l-.L.S.

llic wood-boring beetles have usually a slender, straight-sided
body, and long, many-jointed antennie. This example is a
native of Britain, and affects willow and ash trees. Enlarged four
times.

certain of their early stages, and this is

mainly due to their concealed modes of

life making it difficult—in some cases

impossible—to study these stages. The
chrysalis, as a rule, is soft, the limbs being

free from the body. This stage usually

lasts but a few weeks, but the perfect

Insect after emergence from it mostly

remains secluded for a time until its outer

integuments have hardened and developed

their proper coloration.

Beetles are to be found everywhere,

and their adaptation to every kind of

environment has produced an enormous

number of forms, something like 150,000

species being already known, named, and

classified. So little, however, do their

habits bring them into prominence that it

is usually with surprise that the average

person learns that the beetles of the

British Islands number more than three

thousand distinct species ; and it would

perhaps be a greater surprise if they could

learn how many of these are inhabitants

of their own garden—and house ! Yet a

little observation will reveal them swarm-

ing about flowers, running on and in the

earth, resting under loose bark, under

dead leaves and fallen branches, in

decayed stumps, in fungi, in ponds and

streams, even under submerged stones on

the seashore.

Whilst a few beetles—such as the

potato-beetle, the asparagus-beetle, the

pea -weevil, the turnip-flea, and the

cockchafe r—are noxious Insects
from the human vie w-p o i n t , the

great majority are harmless or positively

beneficent, either as scavengers, re-

ducers of effete matter, tillers of the boil,

or as direct opponents of Insects that

are harmful to cultivation. Most of the

ground-beetles, for example, are carni-

vorous both as grubs and beetles, and are

for ever hunting below ground for the
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Insects that feed upon roots and others that only hide therein bv day, ascend-
ing at night to feed upon green crops. The brilhant httle ladybirds are more
obviously useful, as they pursue their destruction of the green-fly on the leaves and
stems of our roses and other plants. Beetles of all kinds constitute the order of

Insects known to science as the rolcoptera, or >hcath-\vinged Insects.

Photn by]

A THREE-HORXED BeETLE.
[£. Step. F.L.S.

This homed beetle is shown four times the natural dimensions to show the structure of the fore-parts, including the powerful fore-feet,
the shovel-shaped head, and the massive horns. Many beetles, especially the males, are so adorned, but their use (apart from
ornament) is seldom evident.

The Hump-backed Spider-Fly.

It is quite in accord with what has been named " poetical justice " that, as vast

numbers of spiders get their living entirely by sucking the life-juices of flies, there

should be at least some flies that exist at the expense of spiders. The small and
peculiar flies of the genus Ogcodes come under this designation ; indeed, a larger

group, the family ^ containing this genus and other genera, appears to have similar

habits. The fly ^ whose portrait we present may be taken as a representative of

the family. It occurs in this country, but is little known, and its principal locality

is the New Forest. It is about the size of the smaller house-fly, but the head is

remarkably small and consists almost entirely of the two compound eyes. The
great disproportion between the tiny head and the high, rounded body gives

one the impression that the latter would be normally much smaller, but that it

' Acrocciicla'. 2 Ogcodes gibhosus.



The Hump-backed Spider-Fly.

Photo by] [E. Step, F.L.S.

The Hump-backed Spider-Fly.

This fly lays its eggs on the egg-cocoons of spiders,

and the grubs feed upon the spider's eggs and the

voung spiders. It is thought that it may complete

its larval life in the body of a spider of larger

growth. The photograph is six times the actual

size.

has been inflated by some diseased condition.

This effect is intensified by the fact that the

fore-body is covered by a rather matted coatin^i;-

of whitish-grey hairs, which gives it the appear-

ance of the house-fly that has been killed on our

windows in autumn by the activity of the fly-

fungus. It is just possible that it may not be so

rare as supposed, but that specimens may be

passed by with a cursory glance, in the belief

that they are merely diseased house-flies.

The grub of this fly lives either in the interior

of various spiders as a parasite, or in their egg-

cocoons, where it feeds upon the eggs. Now, with

such an easy-going mode of life under cover, and
with a world full of spiders to feed upon, one

might expect these flies to be quite common
things ; but the fly in turn has an enemy, who
takes steps to keep down its numbers. This is one of the little wood-wasps, ^

Insects that make tunnels in decaying wood, bramble-stems, and the like, dividing

the tunnels off into cells, in each of which an eg^ is placed with a number of stung

two-winged flies. Each species of wood-wasp appears to have its own special taste

in flies, and will provision its cells only with one species of fly. Whether this

hump-backed spider-fly is regularly exploited for the purpose is not established,

but that it is so used at times is made clear by the Rev. H. S. Gorham, who

came upon a hoard of flies in a nest of tlie wasp. The wasp, with that regard

for economy of labour that is shown by many species, instead of making a

tunnel for itself, had found one that had been excavated by the caterpillar

of the frosted orange-moth- in the stem of the marsh-thistle. This she had

divided into cells, and packed them all with the hump-backed spider-fly.

There were twenty-five to thirty flics in each cell, and the row of cells

measured eight inches. In some of the cells the wasp-egg had hatched, and

the wasp-grub was already feeding uj^oii the stored-up flies.

A further peculiar circumstance of this

' discovery is that Mr. Gorham's attention

was attracted to the thistle, not by the entry

of the wasp with its prey, but by the fact

that several spiders appeared to be watching

the hole in the stem. The spider—
whose name he did not know—so greatly

resembled the fly that he considered it to

bo a case of mimicry. This would lead one

to suppose that it was one of the crab-

spiders ,3 which arc in the habit of sitting

still in or about flowers visited by flies.

Mr. Gorham considered these spiders to be

^ Thomisiis.

Photo by] [E. Stt-p, F.E.S.

The Hump-backku Spider-Fly.
The insect is here seen from the side, a view which shows its

hump-backed appearance more clearly. The depressed posi-

tion of the head is <\u\U- natural in this species.

1 Crabro interruptus. Gortyna ochracca.
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of the actual species parasitized by the fly, but we fail to see that he had any evidence

to that effect. It might be so ; and they may have been watching rejoicingly to see

how many enemies of their race were being safely interred in the stem of the thistle !

The Dragon-Moth.
Similar in some respects to the lobster and the puss as a moth, this Insect in

the caterpillar stage reminds one most of the lobster, but owing to its method of

preparing for the moth's escape from the cocoon, the chrysalis is the most interesting

stage. The dragon, ^ though fairly distributed over Europe, does not occur in

Britain. It owes its name to the appearance presented by the caterpillar. In this

stage it has a rough green skin mottled with yellow, and the head is red. But it is

the form and not the colour that is singular : the six middle segments of its bod}'

end each above in a pointed red hump. The first of these humps is larger than the

others and forked.

A long, tapering
blotch of flesh tint is

conspicuous on each

side of the middle

segments. It has the

lobster - caterpillar's

trick of elevating its

hinder parts, which

here assume the form

k ^-^^^J^BUBMiS^lS'iSl^Sli^S^'^^^Bl^ ^^ ^ somewhat
! ^^^^^^^^^^BHlBQs-1 ^nOi^ squarish plate whose

K "'"'''^^MK^SLlt lgl^fc-f , / centre is marked
W ^nfilMBliHfe'''^- "======= with a brownish
f ^|^U^^^_ SS^Se blotch margined

with yellow. What
are in other cater-

pillars clasping
organs at the ex-

tremity of the body here take the form of two downward-pointing spines.

Viewed from the rear, this plate looks like the face of some creature whose
head is raised in readiness for an attack, and the two downward-pointing spines

look like distended jaws. This, no doubt, is an artifice for preventing an attack

from the rear. In the juvenile condition this dragon has a pair of side horns in

front, but these are discarded in the course of growth. Dr. T. A. Chapman, who
is one of the most acute of modern observers, was puzzled to know why any
caterpillar should have so remarkable a form and such singular humps and
angularities. Pursuing his incpiiries he found that, viewed from the side, it exactly

resembled an oak-leaf that had been rolled by one of the abundant leaf-

rolling tortrix-caterpillars.

Like the caterpillar of the puss-moth, the dragon spins a close-fitting cocoon in

the crevices of the bark, and works into the outer surface fragments of bark and

^ Hoplitis milhauseri.

Photo by, iHiiinhi Biistin.

The Dragon-Caterpillar.
This caterpillar has a rougli, green skin mottled with yellow, and a red head. The six middle rings
end above in a pointed hump, of which the first of the- series is larger and forked. It has a trick of
elevating its hinder parts, which end in a squarish plate with two downward-pointing spines. Viewed
from the rear, this looks Uke a head with distended jaws and raised for attack.



By Thee. Carrcra-i

The Wood-\Vasp"s Larder.

packed it with huinp-backcd flies to serve for their provisions. The thistk-stem, of course, has bem spht to show the internal

arrangements.
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Photo by]

lichen, so that it closely resembles

its surroundings, and cannot be

found easily until long after the moth
has emerged. This cocoon is hard

and thick, like that of the puss-

moth, but in this case the chrysalis

has a special method of preparing a

way out before it becomes a moth.

If the front part of the brown and

black chrysalis be examined, it will

be seen that on the centre line in

front of the head there is a short

but very acute point, and this

properly directed becomes a very

efficient instrument for the moth's

release. Dr. Chapman speaks of this

spine as a " sardine-opener," a term

which aptly indicates its use. By
rotating the fore-part of its body

laterally (the hind-body being
[H. Baslm

The Dragon-Moth.
This moth, which is common in many parts of the Continent, is remarkable • J U ' aU 1 f +1-.
chieflyonaccountof the strange form'of the caterpiUar, and by reason of the grippeCl Dy tnC ClOSenCSS 01 tnC
means adopted bv the chr>'sahs for cutting through the hard cocoon for the »

,•'
,

-

release of the m'oth. These points are made plain in other photographs. COCOOnj tnC SpmC traVCrSeS an OVaJ

line in the top of the cocoon over and over again, until the material is so far cut

through that it yields to a slight pressure from the head of the moth. It comes out

as a clean-cut
door, and falls

back into its

former position

as soon as the

moth has got free.

This is due to the

fact that a few

wisps of silk are

left at one part to

act as a hinge ; but

why does not
appear. The door

closes so accurate-

ly that there is

nothing to indi-

cate that the

cocoon is empty,

and it is not until

some time later

that the doors

I'liolo by]

The Cocoon of the Dragon-Moth.
the right is a cocoon still attached to the bark and intact. To the left is another that has been1

removed, and from which the moth has emerged.
opener " is seen attached by its hinge.

The portion cut out by the aid of the " tin-
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drop from their hinges and reveal the empty cocoon. A portion of the chrysahs

skin surrounding the " sardine-opener " remains attached to the head of the moth

until it takes its first fhght, as shown in one of our photographs, which was made

from material kindly supplied bv Dr. Chapman.

Frog-Hoppers and " Rain-Trees."

From time to time the sensational periodicals attempt to startle their readers

by reprinting stories that have done service for more than a hundred years concerning

the so-called rain-tree, which, growing in dry or desert places, waters the ground

all around by a constant supply of refreshing showers from the tips of its leaves.

It has been seriously suggested in past times to make the desert blossom by planting

a sufficient number of these trees. Like many
of such stories, this has grown out of the care-

less observation of a fact. This fact has been

put under the iournalistic microscope that

magnifies a thousand times, and the result is

a paragraph which is accepted by the public

without question. How it would surprise

them to learn that the story has grown out of

the doings of certain relations of the insigni-

ficant little frog-hopper and its cuckoo-spit

that they find in their own gardens. First

let us glance at this Insect ; we will refer again

to the rain-tree later.

If we go into the garden and, finding one

of these accumulations of froth, blow the so-

called " spet " aside, we shall find in the middle

of it a quaint-looking little yellow Insect, with

broad head and big eyes. This is the imma-

ture condition of the lively Insect known as

the frog-hopper. 1 As in the case of many
Insects that annoy us in our gardens by

weakening or killing our carefully-tended

plants, we are so eager to get rid of the nuisance

by destroying it that we seldom pause to con-

sider its wonderful equipment for its work, or

even to note what kind of an Insect it is.

Owing to this fact, so common an Insect as this frog-hopper and its cuckoo-spit has

been much misunderstood. It is true that it is a destructive Insect, chiefiy obnoxious

to the gardener on account of the harm it does to his carnations and pinks, and

having no virtues that can be urged in mitigation of the extreme penalty of garden law.

The frog-hoppers—for the species are numerous—belong to the same tribe -

of Insects as the cicada, the green-fly, and the plant-bugs, whose mouth-parts are

fashioned into a long, sharp beak, whicli is thrust into tender shoots and employed

in sucking up the sap of the plants. The general idea of the frog-hopper is that it

1 Philaenus spumarius. * Rhynchota.

I'huto [£. sup, F.L.S.

Tin-opener."The 1)r.\gon-Moth with its
.•\ dragon-moth that has just cniorged from the cocoon

with a portion of the chrysalis skin still attached to the

head. This portion includes the hard spine whose repeated

traversal of an oval course cuts through the hard cocoon

and allows the moth to escape. The photograph is four

times the actual size of the moth.
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Photo bv]

Common Frog-Hopper.

The frog-hopper is commonly seen at rest, with its wings neatly folded. Here it is shown as
a flying Insect, with the wings fully e.\tended. The photograph is nine times the natural size.

is a gourmand, sucking

at this sap far beyond the

requirements of its nutri-

tion, until it is so full that

the surplus oozes through

the skin at all points and
forms the froth in which

it is buried. The possessor

of the smallest garden has

it in his power to deter-

mine in a few minutes

that this is not an accu-

rate description. The
frog-hopper is one of those

Insects that do not under-

go any sudden, or ap-

parently sudden, change of form. The onlv difference, apart from size, between its

infant and adult condition is that in the latter it has acquired two pairs of wings, which

are not greatlv unlike. When it leaves the egg there is no sign of these wings, but

after several changes of skin the beginnings of these, tightly packed up in little pads,

may be seen upon what popularly mav be termed the shoulders. At the final

moult these expand to such an extent that thev entirely cover the hind-body ; the

hinder pair folding under the more leather}^ fore-wings and their edges meeting

accurately along the middle line of the back, they form a sort of span-roof to the body.

To return to the frog-hopper in the grub or nymph stage. If we clear

off the mass of froth in which it is hidden, by gently prodding the creature from

behind we shall get it to move prettv briskly to a clear part of the stem, where we
can watch what happens. During its movement the Insect has kept the beak

folded close against its breast, but it now unfolds it, and thrusts it into the tender

shoot and begins to suck. In a short time we notice that it is discharging a clear

fluid from the hinder end of the body, which flows over and under it, so that it

appears to be in danger of drowning. There is no sign of froth or bubbles. It is

simplv retaining the small

amount of n u t r i t i v

e

matter dissolved in the

sap, and passing off the

clear liquid, which is

slightly viscid, like soapy

water. About half an

hour after its disturbance

it may be seen actively

moving its " tail," or

hinder segment, up and

down and from side

to side. With each

Photo hv\

The Alder FRor.-HopPER.
[£. Step, F.L.S.

This species is twice the size of the common frog-hopper, and of a grevish-brown colour. It is

found rhiefiy on the alder. From this side view one is struck bv the resemblance ot the head
to that of a toad; and it suggests that the name of frog hopper has reference not only to the
leaping powers of these Insects, but also to the form of the fore-parts. Si.x times the 'natural
size.



By Tlu.'. ( .in.nis.

The Kaix-Tkee.

What appear like tloweis on the brandies of tlie tree are really Insi'Cts related to the frog-hopj-er, and their constant secretion of surplus

fluid sucked from the tree causes a continual stream to drip from the twigs. The drawing shows an East African species. A siinilar Insect

was noted in Angola bv Livingstone, wlio estin\ated that one cluster of them would produce three or four pints of fluid in a suigli' night.
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downward stroke it carries into the fluid a minute portion of air, which becomes

imprisoned by the viscosity of the fluid, and so forms a tiny bubble. The process

constantly repeated converts the whole of the fluid into froth, and this by the same

movements is distributed all over and around the Insect, so that it is again entirely

hidden from enemies who would appreciate its tender and juicy body.

The mature frog-hopper is a rather inconspicuous Insect, being coloured grey

with somewhat obscure markings, which are subject to considerable variation ;
but

it has more brightly-coloured relations. In other countries there are Insects of the

same family that are not only considerably larger, but also conspicuously and

brightly coloured in their ultimate stage. It is these larger species in their earlier

stages that produce the phenomenon that has been exaggerated into the rain-tree,

weeping-tree, etc. Dr. Sharp refers to a species ^ in Madagascar whose production

of surplus moisture is so great that five or six dozen of them would about fill a quart

vessel in an hour and a half. Dr. Livingstone met with a species in Angola about

Photo by] [H. Bast III.

" Cuckoo-Spit."
The so-called cuckoo-spit s not saliva. If it be blown aside a quaint little yellow Insect will be found with its beak planted in the

shoot, from which it sucks the juices. The nutriment extracted, the surplus fluid is passed off, and by continual movements of the

tail is whipped into the froth, which hides the Insect and keeps its delicate skin moist.

seventy years ago, which, he said, was found in companies of seven or eight on the

smaller branches of trees allied to the fig, and he estimated that one such group

would in a single night produce three or four pints of fluid. It will be understood

that a tree that had many such companies upon its various branches would be

constantly running with water from the tips of the twigs. Every traveller is not

a naturalist, and would not dream of tracing these streams to the Insects that

were sucking at the younger shoots of the tree ;
and so the story has grown that

the tree, out of the superabundance of water its roots are abstracting from hidden

sources deep in the earth, is watering the desert with fertilizing showers.

A few years ago Mr. S. L. Hinde came across a large, bright yeUow species- in

British East Africa which is worth notice, apart from its production of mimic

showers, on account of the mimicry of flowers by the adult Insect. With their

1 Ptj'elu-s f^oudoti. - P. flavesccns.



Earwigs. 7'i

wini^s closed tliese Insects are a little more than an inch in Icni^th
;
and they cluster

round the narrow leaves with the tips of the closed wings touching the leaf and the

head slightly awav from it. In this position the group presents much the appearance

of a branch of broom in liower.

Earwigs.

One of our familiar jM-o\'erbs has it that if \-ou give a dog a bad name you nn'ght

just as well hang him off-hand : vou have killed him morally though not physically.

The truth of the proverb is exemplified by the case of the earwig.^^ Our forefathers

^
V^

u
v..

A

called it bv this name, which signi-

fies something which runs into the

ear, probablv because one mistaken

individual had been caught in the

act of investigating the ear of a

human sleeper to see if there was

room to shelter it. The consequence

is that in the ages that have passed

since that incident the compara-

tivelv harmless earwig has been

avoided with something approach-

ing to loathing, as an enemy that

would steal through the ear and eat

up the small amount of brain that

is possessed by the person enter-

taining such a fear. As a further

consequence there are few persons

who know how interesting a crea-

ture the earwig is.

As Insects the earwigs are of

rather simple organization, and

belong to the straight-winged
order. ^ They are long, slender-

bodii'd creatures that remind one

of a lad in an Eton-jacket, for their

wing-covers do not extend o\-er

half of the hind-body, and can onU'

act as efficient covers by the expan-

sive and delicate wings being carefully folded in a complex manner that is peculiar

to these Insects. One could almost imagine that the difficulty of folding these

wings in the right wav, to make them pack comfortably under the wing-covers,

explains whv tlu' wings art" so seldom used. As a matter of fact, earwigs have got

so much into tlu' habit of rching upon their lcg> for locomotion, instead of using their

wings, that in many spt'cies disuse of thrm has resulted in the wings remaining

undeveloped. As compared with most otlin Insv^ct families the earwigs are few in

number
;
yet over four hundred species are kntjwn, and of these we can claim live as

1 Forficula auriciilaria - Orthoptera.

I'holo hy] .11- />'>'"'.

Spotted Frog-Hoi'fkr.
One section of the frog-hoppers, instead of having the wings in variable shades

of brown and grev, are rather strikingly colouRd. The present species is a

native form whose blue-black ground colour is blotched with brilliant scarlet.
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natives of our own island, and two foreigners that have settled down in certain

districts and become naturalized.

The head is furnished with a pair of long, slender antennae, a pair of compound
eyes, but no simple eyes ; and the mouth has the cutting-jaws characteristic of all

the straight-winged order. At the hind extremity of the body the two antenna-

like tails of the cockroaches and crickets are replaced by a pair of horny processes

which take the form of callipers. These callipers differ in size and shape in the

different species, and in the two sexes of each species. They are certainly used in

the packing up of the wings after use, as Mr. F. Enock has clearly demonstrated in

a wonderful series of careful drawings showing every stage of the process. It has

been suggested that these callipers are used also for wounding leaves and shoots of

plants that the earwig may sup the juice, but an

Insect that is provided with a good set of cutting-

jaws is hardly likely to adopt so roundabout a

method, even if the callipers were suitable for such

work—which is very doubtful. But there can be

little doubt that the mere possession of these

organs protects the earwig from some possible

enemies. Carried as is usual, with the points

somewhat elevated and apart, they look much more

formidable than they are, and may produce the

impression that they mean business. That the

callipers are not intended chiefly for packing up

the wings is shown by the fact that they reach

their proper development in species that have no

wings to pack away ; and there are species in

which they are so long that, turned over the back,

their tips would reach the earwig's head, but

could not possibly touch the wings or wing-covers.

Then, too, they appear to be the most variable

organs, so far as their size in individuals of the

same species goes. In the common earwig

difference in length is almost restricted to

males, where it ranges from 2^ mm. to 9 mm.
have noticed what we think is another way in

which these callipers are useful to the earwig

—

when the Insect is hiding in a dahlia, or other flower, the hinder part of the body

with the caflipers open protrudes and produces the effect of a head with wide open

jaws ready for attack. It is probable that this attitude may have a protective

value in respect of certain of its enemies. This becomes more probable when one

looks at the photograph of the shore earwig's callipers protruding from under a

stone (page yy).

It is a common belief that the earwig exists mainly for the annoyance of

gardeners, and there is little doubt that much of the damage to plants that is due

to other Insects is debited to the earwig. But there is evidence, not only that it

PJiolo bv]

Earwig's Pincers.
[H. Diutin.

These are the calhpers of the male cominoi) earwig.
They differ greatly in size in different individuals,

and are sometimes used to assist in packing away
the wings. Magnified about twelve times.

the

the

We



The Earwig as a Mother.
The large earwigs shown arc a male above and two females below. At tlie extreme left in the raidcile is a heap of eggs which, having been

scattered, the mothrr-earwig is collecting together again. The earwig in the foregronnd is another female that has hatched her eggs, and is

now brooding her young progeny. This is a trait quite exceptional among Insects, which rarely know anything about their mimediate

descendants.
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nibbles the petals of flowers, but

that much of its food- -perhaps the

major part of it— consists of other

Insects.

The common earwig and some
others have been noticed to give

out a peculiar odour at times. This

is, no doubt, a further protection

to them. It is believed to proceed

from openings on the back. These

may be seen just behind the ex-

tremity of the wing-covers. Apart

from ants, wasps, and bees, Insects

are not distinguished for solicitude

their young, beyondlor making

An Earwig's Wing
The upper part of the photograph shows a single wing-cover, and below it

is the relatively enormous wing, which has to be carefully folded and packed
away under the cover. Enlarged about eight times.

l)roper provision for their prospec-

tive wants when the eggs are de-

])Osited. The female earwig, how-

ever, watches over her eggs and

covers them with her body
tect them, and

them together again when thev

to pro-

carefully gathers

5V-LXXV.1 CXJ5

have been scattered experimentally.

She also broods her young when they are hatched, until they are strong enough to

look after themselves. The eggs are laid late or early in the year, but do not hatch

until the spring. The young are

V miniature replicas of their parents,

^^ minus wings and wing-covers. The

\ number of moults on their way to

maturity appears to be four. The
full-grown females may be dis-

tinguished from the males at a

glance by noting the character

of the callipers : whilst strongly

curved in the males, in the females

they are almost straight.

Our finest native earwig is the

shore earwig,^ which only occurs

sparingly on a restricted part of the

Hampshire coast. It is more than

twice the size of the common
species, and of a pale colour, which

makes it difficult to see on the sand

where it lix'es, sheltering under

small stones. It appears to bo

Photo by] \H. Baslin.

Earwigs.
These enlarged portraits show thi.' relative differences in size betwei-ii tli
common species and the small earwig (centre) ; and the contrast betwcei
the shape of the callipers of the male (left) and the female (right).

> Ealiidnra ri])ana.
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much more a feeder upon animal

matter than upon plants. |Mr.

Lucas, who has studied this Insect

in captivity, has fed it upon a

variety of animal foods ; but it

also partook of rice-pudding and

banana, showing that it had no

objection to a vegetarian diet.

The lesser earwig ^ is about

half the size of the common species,

and is, perhaps, the one that is

most likeh^ to have given origin to

the legend about entering the ear,

for it is much more in the habit of

using its wings, and, in places

where at all abundant, is more

likely to alight upon a person's

head or shoulders. Owing to this Shoke Earwig.

propensity to flight, it is a much This, our largest native species, is restricted to certain saml^
r f J CI ' coast, where Its colour agrees so well with Its surrounduigb that It lb not easuy

better subject to watch for the seen. one and a half times life size.

process of folding and packing the wings. Another native species - comes near to

the common earwig in point of size and general appearance, but may be distinguished

by the fact that it has no wings.

Two other foreign species have been locally naturalized in this country, and

several others turn up casually with plants or merchandise from abroad. Amom:
the most extraordinary forms found

in other countries must be included

Hiigel's earwig,*^ from Java, which

has well-developed callipers of

peculiar shape, and turns its thighs

outward in a singular manner. Tlic

callipers, besides being as long a^

the body, in an earwig from tiie

Himalaya,'* have an extraordinar}'

bow-legged ajipearance.

Insects of Past Ages.

The majority of the ancient

animals of which we have know-

ledge, owing to their preservation

in a fossil state in the older rocks,

are creatures that dwelt in the sea,

or whose dead bodies were swept
1 - + f] ^ - ^. K ' - • ^ - 1 •>• SnuKi; Kakwig.
down to tne sea Uy llVeiS, aiUl Weie An iUustratlon of one w.iv in which the callipers may bo ust^ful to an earwig.

or^A'/T>v/:>rl lit-. V.T flir.cor1ii-.-K.iit fli-if ic This species is in the habit of hiding its bodv under stoncs with the callipers
CUVCieU up U\ lUL bt^eUIIRilL LUclL lb protruding, when they appear to be the jaws of a more powerful Insect.

> Labia minor. '^ Forficula Icsnei. * Pygidicrana luigcli. • Anechura scabriuscula.
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alwa3/s forming the rocks of the future. Insects, though exceedingly numerous,

dwell mostly on dry land, and their bodies are so fragile that they are

not calculated to stand the rough and tumble of such a process ; so that

we may conclude that the fossil Insects that have been found can give us only

a very imperfect idea of a few of the multitudinous forms that of old prevailed

on the earth. But although this imperfect record will not enable us to trace the

evolutionary progress of the race of Insects, it is yet full of interest as showing the

antiquity of certain types. The earliest forms of Insects we may presume were as

delicate as our modern spring-tails and bristle-tails, which have no hard parts, and
so were little likely to leave fossilized remains. It has been claimed that certain

remains found in rocks so ancient as the silurian are those of primitive Insects,

but this view is contested by some of the best authorities.

The earliest known undoubted Insects are found in the carboniferous rocks,

which are of great antiquity and classed by geologists among the primary, or palaeozoic,

rocks. This was the age

of the coal-formation, and

} .. from these rocks, both in

Europe and in North

America, numerous fossil

Insects have been
obtained. These carbo-

niferous Insects come
close to our modern cock-

roaches in structure.

They had four wings of

similar size and shape,

but all transparent, like

the four wings of a ter-

Photo h\ rir. Tivs/.

Head of Earwig.
The fore-parts of tlif common earwig are here shown on a scale of twelve times the actual
size to illustrate the character of the mouth organs, which are admirably adapted for cutting.

mite. In the modern
cockroach, it will be re-

membered, the first pair

of wings are thickened and opaque. In the carboniferous cockroach not only are all

the wings similarly transparent, but they also agree in having five nervures. Now, in

the modern cockroach, though the hind-wings have five nervures, those of the fore-

wings have been reduced to four. So here we have evidence of two modifications

in cockroach wings. We see something of this modification in the trias and lias

of the secondary, or mesozoic, epoch, where the fossils of cockroach-like Insects

have wings intermediate in character between those of the carboniferous and those

of the present day.

Ihe fossils of the carboniferous period appear to point to the fact that the

order 1 to which the cockroaches belong is certainly among the most ancient of

Insects with firm structures ; for it includes among its families the stick-Insects

and the grasshoppers, and both of these families had their representatives at this

remote period. Others, still with equal wings, exhibit a tendency towards the

structure of the modern may-flies and dragon-flies. It is remarkable that only the

^ Orthoptera.



Insects of the Coal Period.

Dragon-flies were minierous in the period of the coal formation, and some of them were of enormous size. The one represented in

the upper part of the picture was found at Coinmentrv, in France, and measured more than two feet across its expanded wnigs. Below

(centre) is an enormous may Ifv, and to left and right of it a large species of earwig and a cockroach of that period.
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Fly in Amtjer.

A two-winged fly with wings delicately fringed and covered
wnth hairs. It appears to have affinity with our modern
wheat-midge or hessian-fly. It is shown on a scale of twenty-
five times the actual size.

Photo by] [W. 11

young, the
young of

the o i 1

-

beetle was already parasitic on bees, and the

present races of gall-wasps already made galls.

Fossils of the long-horned grasshoppers first

make their appearance in the mesozoic rocks, but

are more abundant in the tertiarics, where several

existing genera are represented. A cricket has been

discovered in the lias, but a number of species

have been found in tertiary rocks. Dragon-flies,

as already indicated, have been found in numbers
in the carboniferous rocks, and many of these are

remarkable for their large size—far exceeding that

of any Insects of the present time. One dragon-

fly i was of such a size that, did it exist tO;^day,

people might have cause for the alarm they pretend

in the presence of a modern " horse-stinger," so-

called. This creature, which was found in the

carboniferous beds of C om m e n t r y , France,
measured more than two feet across the extended

wings. It is shown on a much reduced scale in

the illustration on page 79. It had long, narrow
wings, and the hind-body was terminated by a

pair of very long and slender " tails," such as we
see to-day in the may-fly. Only the adult winged

1 Mcganeura monyi.

winged adult forms of these Insects have

been found as fossils, which supports our

suggestion that more ancient forms with

less firm structures decomposed before they

could become fossilized.

The remains of Insects become more
frequent in the secondary epoch, and abun-

dant in the tertiary, or cainozoic, epoch.

According to Scudder, these remains indicate

conditions of existence very similar to those

we find around us in the present day. Some
of the ants had already evolved to sucli an

extent that certain of the females showed

modification into the worker caste, and a

similar state of affairs existed among the

termites in the separation of the soldier

caste. The grasshopper family had developed

its musical apparatus, the green-fly produc-

ed living ^

Photos by]

Fi.iES IX Amber.

These examples, which are magnified twenty-five

times, show the natural order to which they

belong by the character of the two wings and
(in the upper photograph) by tlie little b.dancers

behind them.



THE WASP AS FOOD PROVIDER.

The srubs in the combs of the Social Wasps reniiire to be as constantly fed as do nnfled;;ed birds. To meet the

enormous demands made upon them for fresh food, the worker wasps wntie an unceasing war upon other insects, and
during one season many thousands are destroyed to afford food for a sinjjie nest. In this picture the wasps have found

a community of caterpillars of the small tortoise-shell butterfly crawling! upon their tents and the nettle leaves. Those
not too large will be hauled to the nest intact, but those too heavy for carriasie will be cut up and taken away piecemeal.
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forms of these Insects have been discovered.

Some remarkable forms of book-Hce ^ have been

found l^reserved in amber. In one of these-

the wings are developed and carried so that

they resemble the wing-covers of a beetle.

Another,^ which has near relations still living

in Ceylon, is covered with scales like those of

butterflies.

Reference has been briefl\' made to the

occurrence of Insects like may-flies in the

carboniferous period. They began to appear

in the Devonian period, which is older than the

carboniferous, but in the rocks of the latter

period they are represented by so many species

that Scudder has been led to remark that our

existing species appear to be only the lingering

fragments of an expiring group. The marvel

is that Insects of so fragile a character should

have been preserved as fossils.

The caddis-flies are supposed to date from

the secondary epoch on the evidence of some

wings found in the lower beds of the Purbeck

limestone ; and a larval tube has been found

in the chalk of Bohemia. In the tertiary rocks

their remains are plentiful. They arc common
in amber, and it is remarkable that a case has

been found in this preservative. This implies

that in tertiary times some of the species were

land Insects in their larval stage. Scudder

found them exceedingh' abundant in the

tertiary lake basin at Colorado ; and at

Auvergne there are beds known as indusial

limestone, two or thrt'c vards thick, which

consist mainly of caddis-cases. Ants appear

to have been the most abundant of all Insects

in tertiary times. They are i-ommon among
the Insects found in amber, which is of the

miocene age. Beetles have been found in the

secondary rocks ; also flies as early as the lias.

The bugs are more ancient, and fossils obtained

from the Permian series of the pal?eozoic epoch

are supposed to represent both the two sub-

orders, and other representati\-es have been

obtained from the (-arboniferous shales of Commentry
found in a fossil state in tertiar\' rocks.

Inskcts in

Thr two upper Insects are ants ; the other is'not very
distantly related. .AH these Ins<-cts were caneht by thi?

sticky resin (lowing (roin pine tribes in the niioceiie age,
which afterwards t!ecanie fossilizefl into atiilxT. The
middle example is magnified forty times : the others
twenty -five times.

Wasps and thrips have been

' Psocida> - Sphitrojisocus kunowii. Amphientomum paradoxum.
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Photo by] [\V. West.

An Amber Insect.
An example of the same order of Insects as includes
the ants and bees

; but it is not easy to determine
its near relations.

The Emperor Moth.

Although by no means a rare Insect, the

emperor moth ^ is not one of those that are gener-

^^ ally known except to naturalists. The reason for

^^^H^^^k this is that it does not come into our gardens or

^Vjr^^^^^ greet us in the fields and lanes ; otherwise its size

ir ^I^Blli^. ^^^^ bold markings would make it a familiar form.

j^^^^^^ The moth requires little description, for with the

^ - Jp^^^^^^ eye-like mark in the centre of each wing we have

^^^^^^^ no other native moth that at all resembles it. In

^^|[|^^ the vSouth of Europe there is one verv like it,

\ known as the great peacock moth,- but it is more
\ than twice the size of ours. The emperor differs

considerably in the size of the sexes, for whilst the

male rarely reaches two and a half inches across

the expanded wings, the female is nearly three

inches. The fore-wings of the male are of various

shades of purplish-grey, but the hind-wings are of tawny hue. All the wings of the

female are of purple-grey, paler and more purple than the fore-wings of the male.

Another difference is seen in the antenna:;, which are feathered in both sexes, but in

the female so slightly as scarcely to be noticed, whilst in the male the branches are

so long and regular as to make these organs very noticeable.

The moths make a public appearance in April and Mav, and if at that period

one rambles across the heath or moorland the male may be seen in rapid flight

in the daytime. The female usually rests during the day, but a quick eye may
:

detect her on some of the heath plants. In that

position with the upper wings folded over the lower,

so that only one pair of eye-spots shows, she looks

much like the face of a cat or owl peering through

the shrubs ; and it is thought that this terrifying

resemblance protects her in her exposed situation

from the attack of birds. The body of the moth
becomes the beak of the owl or the nose of the cat,

just as it may strike the beholder.

As in the case of some other moths, the female

emperor that has recently emerged from the

chrysalis gives off some subtle perfume that is

far-reaching, and will draw^ all the males of the

countryside to her. There is little doubt that

the strongly feathered antenna; of the male are the

highly sensitive organs affected by this delicate

aroma. Entomologists who wish to acquire a

series of male examples of any of the moths that

exhibit this extraordinary perception of an odour

- S. pavonia-majcir.

Photo by] [W. llVs/.

A Moth in A.MBf.R.

The orderof Insectsconsistingof the butterflies and
moths did not make its appearance until a com-
paratively recent (tertiarj-) period. This example
in amber is shown on the scale of twenty times
larger than the actual size.

^ Saturnia pavonia.



PItoln by]

WiNc. OF THE Emperor Moth.
[A. E. Smith.

This photograph of the right hind-wing of the cmporor moth shows how the pntlrm is mad.- np of iniiiut.- scales of various colours,

the left margin, which adjoins the body, these scales are developed into long, soft hairs.
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Photo hy]

Emperor Moth.
[H. Main,F.E.S

The photograph shows the male of this beautiful moth, slightly enlarged.

Note the abundant feathering of the antenna, which is a character of

this se.x.

that makes no impression on the

most sensitive human nostril, take

advantage of this fact, and when
a female appears in their breeding

cages they take her out to a suit-

able locality and soon have a crowd

of eager males around her. It

does not matter that she is hidden

from sight, shut up perhaps in a

chip box ; the unsmellable odour

is so powerful that it pervades the

walls of her prison and the pocket

of her jailor. It is within the

experience of some collectors to

have been mobbed, as it were, by

male moths when they merely carried a box that had recently contained a fresh

female, but was now empty. Infatuated males have been known to come down a

chimney in the attempt to reach a female in a collector's breeding cage.

The female lays two or three hundred large eggs, in batches around the stems of

the food-plant, as shown in our photograph. At first white, these eggs soon become

brownish-grey. The newly hatched caterpillar is black, but after casting its first

skin it becomes green. When full-grown it is a beautiful object, being of a bright

green, the segments very distinct and plump, and bearing pink or yellow warts

from which arise a tuft of black bristles. It feeds on heath, heather, bramble,

blackthorn, sallow, purple loosestrife, meadow-sweet, yellow water-lily, and other

plants. At the last it spins a pear-shaped cocoon of white or brown silk among

the branches of its food-plant, and makes preparation for the easy exit of the

moth by constructing the narrow end on the principle of the lobster-pot reversed.

This narrow end is composed of straight threads whose ends converge, so that

nothing can enter from without, w^hilst it opens to the slightest pressure from

within. There are those who claim

that the lobster-pot must have

been invented by a man who had

examined the construction of the

emperor moth's cocoon. This

cocoon is made about the begin-

ning of September, and the chry-

salis remains in it until the follow-

ing April or May. In the case of

an Insect like the emperor cater-

pillar, so variable in its food-

plants which affect diverse situa-

tions in respect of their exposure

to light or shade, the power of

varying the colour of its silk

I'ilulii IjVi

Emperor Moth.
LA'. HdHC

This photograph gives a slightly enlarged view of the female. She is dis-

tinguished bv a paler coloration, larger size—especially of the body—and
by the feathering of the antennae being greatly reduced.
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Photo ')): [/:. step, F.L.S.

Emperor Caterpillar.

This is one of the most beautiful of our catcr-

jiillars, the colour being a bright green studded

with pink or yellow warts, which bear tufts of

black bristles. Natural size.

appears to be a necessity, seeing tliat it has to pro-

tect the chrysahs all through the winter when leafy

shelter is deficient. We find, therefore, that its

cocoon varies between white and brown according

to the situation chosen, the tint being that which

will best disguise it under the circumstances.

Spider-hunting Wasps.
There are many solitary wasps who agree in the

habit of mining in the ground, in order to make
provision for their offspring. Wasp-grubs require

animal matter for their aliment, so the wasp has to

hunt for caterpillars, spiders, or flies with which to

stock the larder. Certain species restrict their hunt-

ing entirely to spiders, others to grasshoppers, others

to caterpillars of a particular family of moths, and

yet others will take nothing but cockroaches. The
catching of caterpillars is a simple matter to a wasp,

for its prey has no means of protecting itself. (See

coloured plate.) The grasshopper's activity and

leaping powers give it a sporting chance ; but the

spider has to be approached wearily, for its poison-

fangs might put it upon equal terms with the wasp, were it not for the wings of

the latter, which give it considerable advantage in

manoeuvring. However, the wasp has a due sense

of the respect to be paid to those poison-fangs, the

additional pair of legs, and the possibility of having

strong cords wound around one ; she, therefore,

resorts to strategy when hunting spiders.

There are a number of spider-hunting wasps

belonging to several distinct genera. ^ They have

a broad head, a robust fore-body, and a spindle-

shaped hind-body which is never stalked, though

there is a distinct waist. The hind-legs are long and

extend far beyond the body. These legs give them

great powers of running, and they may frequently be

seen racing over the ground, or on tree-trunks and

palings in search of their prey, the wings and

antennae in rapid vibration, as though the wasps

are labouring under considerable excitement. There

are some differences in the method of working :

thus, Calicurgus will seek for a ready-made hole in

preference to mining one for herself. Pompilus,

though a true and efhcient miner, believes in the

cookerv adage
—

" hrst catch yowY hare "—for she

Photo by] [E. Step. r.LS.

Emperor Cocoon.

This cocoon is constructed on the principle

of the lobsler trap reversed. The narrow

end consists of straight threads «hos«- ends

converge, so that it is easy to get ovit, but

difficult to get in.

Calicurgus, Pompilus, Pepsis, etc.
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catches her spider before digging a hole to put it in. It is probable that this plan

may frequently lead to the nest being ready first, owing to the secured prey being

carried off by another wasp whilst mining operations are in progress. Fabre
gives a detailed account of some experiments he made in order to test her sense

of locality, and to ascertain how she would
behave under certain conditions. A Pompilus

that he had watched catch and sting a spider

to render it helpless, left her prey on a tuft of

vegetation whilst she proceeded to make a burrow

to receive it. She does not wait until the burrow
is finished before looking for the victim, but leaves

off work at intervals in order to visit the spider,

to touch it and so assure herself that it is her

spider and that it is quite safe. In this case, as

soon as the wasp had set to work on her mining

operations, Fabre removed the spider to a distance

of about eighteen inches. When Pompilus had
worked for a spell she left off and flew straight to

the spot where she had left her treasure, and

exhibited grave concern at its absence. She care-

fully walked over the surrounding ground, as

though to make sure that her memory was not

at fault, then satisfying herself that the spider was
not there, she extended her survey, and at length

found what she sought. Her actions showed that

she was greatly astonished at the change of posi-

tion ; and she appeared to be unable to account

for it. It was incomprehensible that she could

have left the spider in that position ; but seizing

fT"^^

one of its legs she removed it to another tuft, and
*^ resumed her digging. Fabre again removed it.

and when the wasp had rested from her digging

Photo by] [H. Mam, F.E.S.

Eggs of Emperor Moth.
The large eggs, to the number of two or three
hundred, are laid around a twig of the food-plant
as shown. They are magnified here to the extent
of four and a-quarter times.

she flew straight to the place where she had last

left it, and, failing to find it, quartered the imme-
diate surroundings as she had done before. Five

times the naturalist removed the spider, and every

time the wasp went through the same performance,

seeking her treasure where she had last laid it,

showing that her sense of locality was perfect.

Had she been guided by scent she would have

gone, probably, to one of the places where the

spider had lain previously, but this she never did.

Nor could sight have played anything more than a subordinate part in the discovery,

for Fabre found that, though the spider was only a couple of inches from the wasp
in some of her searches, she passed without seeing it. When, however, her sense of
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Mexican Spider-Wasp.
This plucky little Insect adopts the plan of making
a frontal attack on the spider as she sits on guard
in the centre of her web. The spider is so surprised
by the impudence of this attack that she at once
drops to the ground ; but the wasp is there almost
as quickly as the spider, which is stung before it has
recovered from its astonishment.

locality had brought her to the exact spot where

she had left her prey, it was clear that the sense

of vision came into play, for when Fabre placed the

spider in a slight depression of the ground and

covered it with a leaf, the wasp could not find it.

Although the species of Pompilus are not all

miners—for some of them prefer to seek a hole

that has been made by some other Insect—yet

they are all spider-hunters ; and some of them

secure their prey, as stated, before they have

prepared a nest. They take the precaution to

render the spider helpless by stinging it, and then

hang the -paralyzed body in the forking of some
plant until they have excavated a mine, or found

some ready-made retreat that is suitable for their

purpose. They mine with such energy that the

fine earth flies out of the hole like a fountain, so rapid are the movements
of their limbs in digging. The Peckhams tried several experiments in the

way of substituting healthy spiders for those that had been stung, whilst

Pompilus was digging her nest ; but the attempt never succeeded—the wasp
always knew that some trick had been played upon her, and always refused to

be a party to the exchange. Even when a spider that had been stolen by them from

one Pompilus was dropped near the mouth of another Pompilus' nest, her interest

in it extended only as far as a tactile examination. She refused to accept it, though

this would probably have saved her from a tedious hunt for a fresh specimen.

The mining of one of these spider-wasps ^ has been described by these

observers :

—
" She was working away as furiously as though she had studied the

poets and knew her carpe diem by heart. Faster and faster went the slender little

legs ; higher and higher rose the jet of dust above her. Then suddenly there was

a pause. The burrower had met with some

obstacle. A moment more and she came backing

out of the hole, her feet slipping on its crumbling

edges. In her mandibles she carried a pebble,

which was taken to a distance of four or five

inches. Then, moving quickly, she swept away
the dust that had accumulated near the mouth of

the nest, re-entered the hole, and resumed the

labour of excavation. We thought that the rate

at which she worked was too violent to be kept

up very long ; and sure enough, before ten minutes

had passed the nest was deep enough for her

purposes. . . . The wasp came out, circled round

the spot three or four times, and then flew off like

a hurricane. Never have we seen a creature so

fiery, tempestuous, cyclonic. Before we knew her

Pom]iilus quinqucnotatus.

The Tornado-Wasp.
One of the smaller wasps that wage war entirely
upon spiders as the material for stocking their
nursery-larders. So energetic is she in her mining
operations that an American naturalist has given
her the name of tornado-wasp. See also page 93.
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proper title we took to calling her the tornado-wasp, and by that name we
shall always think of her." She was back in a minute with her spider, dug
out a little more earth, then seizing her victim by one leg she dragged it

backward into the nest. " She remained hidden for about two minutes, then

reappeared, and, seeming to be in as great a hurry as ever, filled the hole with dirt.

To disguise the spot and render it indistinguishable from the rest of the field was
her next care. Hither and thither she rushed, now bringing little pellets of earth

and placing them above the nest, now sweeping away the loose dust which might

suggest the presence of the cache, and now tugging frantically at a stone which she

wanted to place over the hidden treasure, but which was too deeply embedded

SpIUKK-WaSP IlALLINti ITS VltTI.M.
[By T. Ciirrirras.

Having complftcd the digging of its shaft, the wasp recovers the spider from the plant whereon she had hung it. and hauls it along
the ground to the pit's mouth, into which she carries it backwards.

in the earth to yield to her efforts. She did her work iaithtulh-, although with such

•eager haste that all was completed at the end of twenty minutes from the time we
saw her first."

Some of these spider-wasps arc sufticientl\- bokl to beard the lion in his den,

that is to say, to seek the spider in her nest, whether that bt^ a hole in the earth ov

an entangling web. In the case of those spiders that live in holes the wasp goes

to the mouth of the burrow and apparently makes sufficient demonstration to

bring the spider out in a rage. The wasp seizes a leg of the spider and endea\-our3

to drag it forth ; and if successful stings it at once ]:)et\veen the fangs to put these
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poisonous weapons out of action. If it fails to draw the spider the wasp passes on

and seeks another hole. Belt tells us that in Mexico a wasp ^ will make a dash at

a spider that is in the centre of its web. This mode of attack so surprises the spider

that it drops to the ground. The wasp is there almost as quickly as the spider,

which it stings before it has had time to recover from its astonishment. After

such an encounter Belt saw the spider—which was too heavy to be lifted from the

ground in liight—dragged up a tree by the wasp until it had reached such an elevation

as enabled it to fly home with its burden on a descending plane. Even the huge

bird-spiders - fall victims to spider-wasps of another genus.^ Buckley tells how
the wasp Pepsis circles around the spider, who stands in fighting attitude, but can

only do his best to dodge the attack of his winged foe. Seizing her chance the wasp
darts upon the spider and inflicts a sting. Some species of Pepsis are two inches long,

and therefore more equally opposed to such great spiders than Pompilus would be.

Wasps of the allied genus Salius have

the same taste for spiders. A common
species'* in India has been observed by
T. V. R. Aiyar. It is a yellow wasp, whose

_^^ wings share the same colour with the

i| * 1^"::%^ ^^&/ body, except their tips, which are

purplish-black. It hunts in open meadows
where there are innumerable holes in the

ground, many of them inhabited by
spiders, and the wasp with great patience

runs from hole to hole seeking victims.

At the Research Institute, Pusa, one was
observed to search every hole in half an

acre of meadow for two hours and a half,

without success ; then it flew away to a

distant tree, apparently to rest and muse

on the hardness of the times. When,

however, Salius has found a spider, it

observes a definite order of procedure.

Finding a hole inhabited by a spider, it

quickly withdraws and rests ; then it cleans up its antennae

by brushing and stroking them with its legs. After this

visiting it enters the hole again and stirs up the occupant,

succeeded by the rapid withdrawal of the wasp, followed

spider. The wasp runs a short distance from the hole and turns round

with her face to the foe. The spider—usuallv a big ground-spider—comes to

the mouth of the hole and assumes as offensive a defensive attitude as it is capable

of—with head erect and jaws extended. The wasp tries tactics, evidently respecting

the poisonous fangs of the spider, and tries to attack it from the rear ; but the

spider, without budging from the mouth of the hole, turns repeatedly to face the wasp.

This sort of thing goes on for five minutes or so, until the wasp seizes a favourable

opportunity and alights on the spider's back. At once curving her hind-body

^ Pompilus polistoides. 2-\iyg3ie 3 pepgjg • Salius flavus.

The Ringed Spider-Wasp.
Like the other spider-wasps, this species is a miner, digging
shafts in the earth and storing them with spiders which ha\-f
been stung to paralyze them. It is here shown one and a
half times the actual size.

and hind-body

preparation for

This action is

closely bv the



lUy Tluu. Carrcrai.

BiRD-Si'iDER Attacked by Wasp.
A large blue wasp of Texas is known as the taiantula-kilkr. from its habit of clestro\iiig the huge bird-spiders in order to provision its nests.

The wasp circles arouncl the spider, who stands in lighting attitude, but can onlv do his best to dodge the attack of the winged foe. Seizing

her chance, the wasp darts upon the spider and inflicts a sting. The victim is then dragged to a convenient hole, or one is bored to receive

it, and after an egg has been laid upon it the hole is sealed up.
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below the spider she stings the latter in the jaws, and again along the side of the

fore-body. The encounter is over, for the spider is paralyzed. After an inspection

to satisfy herself that the spider is incapable, Sahus goes off to find a hole suitable

for conversion into a nest, and sometimes she will use the hole from which she has

provoked the spider to issue to its death. Spider-holes, however, do not as a rule

commend themselves for the purpose, and the wasp goes off in search of one more

suitable, leaving the spider on the ground until she has found it.

Daddy Long-legs.

One of the most familiar of Insects is the large, two-winged fly that is variously

known as the crane-fly and daddy long-legs. ^ Its familiarity is due to its habit

of coming indoors and straddling about the windows with its ridiculously long legs.

The Tarantula-Killer.

Actual photographs of the species of wasp shown in the drawing attacking the big bird-spider, and tcnown in Texas as the

tarantula-killer. The disproportion between the wasp and the spider is so great as to make the contest appear absurd, but it

usually ends in victory for the wasp. The sting of the wasp is so effectual a preservative that a stung spider has been known to

keep fresh for more than a year

That is to say, its legs appear ridiculous when seen in such a place ; but on the

grass-land, where it is more at home, its length of leg is not inappropriate. Daddy
in its larval stage is a pest ; but Mrs. Daddy when engaged in the important task

of stocking our lawns and pastures with a new generation is an interesting figure.

Her long, slender legs fitting between the grass-blades enable her the better

to bend down her hind-body and use it as a boring implement, with which to make
a hole in the ground in which she can lay one of her numerous shiny black eggs.

Unlike many Insects that have a large number of eggs to dispose of and which

drop them in batches, the crane-fly appears to have the desire that each of her

offspring shah have a fair amount of feeding ground without undue competition ;

so she lays them singly and scattered. The termination of her body is more

1 Tipula oleracea.
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Photo by] [H. S. Cheavin.

Egg-Placer OF Crane-Fly.
The parts are separated to show-
distinctly the borer (left) and the
egg-tube (right). Magnified thirty
times.

pointed than that of the male, and has a hornv tip more
suitable for piercing the ground.

The daddy long-legs is about an inch and a quarter in

length, and the narrow wings are a little over an inch long.

Behind the latter will be seen the pair of " balancers
"

which in the two-winged flies ^ represent the hind pair of

wings in other Insects. The long legs are very lightly

attached and come off with very slight provocation, and
apparently with little inconvenience to the Insect. The
fore-body is stout, but the head is very small.

The grub is very cylindrical, and its tough skin of dirty

grey-brown has gained for it the name of " leather-jacket."

When full grown it is an inch and a quarter long, and attains

that size by feeding incessantly on the roots of grasses and

other plants. Some grass-lands in certain seasons are very

full of them, and the grass suffers greatly from their atten-

tions. Fortunately not all the brood reach this stage, for

large numbers are destroyed by rooks and starlings, whose

strong bills enable them to reach the grubs in their ap-

parent ly

safe re-

treat un-

Having survived thisderground.

danger the fortunate ones assume

the chrysalis form, and are then

much like the chrysalis of a moth

—

that of a swift-moth, for example.

On each ring of the body it is

furnished with a row of bristles

which point backwards, and enable

the creature by a little wriggling to

go forward. When it is about to

cast off its chrysalis skin, it makes
use of this equipment to ascend to

the surface, and half-way into the

air. In autumn large numbers of

them may be seen in this position,

quite erect. There are two curved

horns standing out behind the

head, and these enable the chrysa-

lis to breathe. If one of these pro-

truding chrysalids be watched, it

will be seen to split its skin on the

back behind the head, and the

perfect Insect will emerge, drawing

Photo 6>']

Crane-I'"lv.
[£. step, F.L.S.

In general appearance this cranc-lly is very like the larger " daddy,"
but in addition to being little more than half its size, the shape of the

body will be seen at a glance to be different. The photograph is nearly

twice the actual size.

^ Diptera.
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out its long wings and longer legs. There are about a thousand species of crane-

fly known, but only two others occur in our islands. The Chinese rejoice in a species ^

which measures, when the wings are expanded, four inches across.

The Transformations of Insects.

It is well known that such Insects as butterflies, moths, bees, beetles, and flies

pass through four well-marked stages of existence, and among those who are not

entomologists it is generally assumed that

all Insects exhibit the same abrupt or

apparently abrupt changes from stage to

stage. As a matter of fact, however, there

are great numbers of Insects whose course

of development from the egg to the adult

winged state shows none of these strong

contrasts ; their progress is as gradual as

that of a man from helpless infancy to full

maturity. In reality the same is true of all

Insects, but where the food and the habits

of the adult differ from those of the infant,

it is necessary that the mouth-parts and
the digestive system should be reorganized,

and there has to be interposed a resting

period in which no food is indulged in and
no muscular activity undertaken. To take

a familiar illustration, the caterpillar lives

upon leaves which have to be finely cut

and masticated. For this work cutting

mandibles are requisite, and a long, com-

plex digestive tract for the proper assimila-

tion of the food. The butterfly, which is

the ultimate stage of the caterpillar, takes

nothing but a little nectar from the flowers,

and to obtain this its mouth-parts have to

be reorganized and remade into a tubular

sucking organ. The digestive tract is

correspondinglv reduced in size and com-

plexity, and considerable change takes

place in the nervous system. When we
consider the great changes thus implied, we see a reason for the resting stage

known as the chrysahs.

Now, if we consider such an Insect as a grasshopper, which takes the same
food at maturity as it took in infancy, we see that there is no necessity for a radical

change in the mouth-parts and the digestive system. Therefore, there is no
resting stage—the grasshopper is active throughout its existence, and the wings

are developed gradually.

' Tipula brolxlit^nawia.

Plioto by
I [H. Biistin.

Daddy Long-legs.
The length of leg, which appears so ridiculous when the fly is

sprawling over our window-panes, bears a different aspect when
the Insect is seen making its way easily over the grass. The long,
slender limbs pass between the shoots whilst the feet touch the
ground. The eggs are laid in grass-land, and the grub—well
known as the leather-jacket—feeds upon the roots of grasses
and other plants.



The Life-History of J)addy Long-legs.

[By Thco. Carreras.

In the foreground a female is boring holes and la\ing eggs. Near bv two full-grown grubs (" leather-jackets ") are seen, one in the earth
feeding upon grass roots. Several chrysalids have half emerged froi'n the ground, and from one the daddy is escaping. A male—known
by the different shape of his hind-body—is flying in the distance. Twice the natural size.
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f

Of course, the development of the

Insect, of whatever kind, begins in the ^^^g.

When the larva breaks the egg-shell and
creeps out, it has passed through one stage

of existence and entered upon a second.

All kinds of Insects are not equally de-

veloped when they arrive at this point.

The newly hatched grasshopper is a more
highly developed Insect than the newly

hatched caterpillar : a parallel condition

to what we find among young birds, where

one is born naked, blind, and incapable of

picking up its food, whilst another is well

clothed with down, has its eyes open, and
can find its own food at once.

Most Insects after they leave the egg

moult their skin at intervals. Caterpillars

as a rule cast their skin five times, and the

intervening periods are known as instars.

The fifth moult reveals the chrysalis or

sixth instar, and the butterfly or moth is

the seventh instar. Including the egg, we
thus have eight stages instead of the four

that are commonly attributed to the

butterfly or moth. But in these first five

instars of butterfly existence the changes often amount to little more than an increase

of size. Sometimes, however, there are changes of colour and ornament to help

to hide the increasing bulk of the caterpillar. What are popularly known, then,

as the four stages of Insect life must be understood to refer only to those moults

where the entire external form of the Insect has suddenly undergone a great change

—in a word, transformation.

Now in the case of an Insect like the grasshopper that only moults without

showing us any startling changes of form, we cannot speak of caterpillar stage

and chrysalis stage. We may speak of it when it leaves the egg up to the time

when the hard, packed-up buds of the wings appear, as the larval stage ; but an

Insect that has no resting period, and is actively crawling and leaping through

life without a break is properly called a nymph. Many beetle larvae are incapable

of walking, and to these the term grub is usually applied ; some, however, are

active, and here again the word larva is the more appropriate.

The third distinct stage in the evolution of the butterfly or moth is properly

termed a pupa. In common parlance it is more usual to speak of it as a chrysalis :

a strange instance of the public having selected the more difficult of two

alternative words. The term, though now pretty generally ap])lied to the resting

stage of butterflies and moths (and other Insects), is strictly applicable only to the

gilded pupse of certain butterflies. There are two distinct types of pupa. In one, all

Photo 6y] \H. S. Cheavin. F.R.M.S

Nymph of a Lace-Bug.
This photograph illustrates the active stage which corresponds
with the inactive chrysalis of the butterfly. In Insects thus
active throughout life there is no real metamorphosis. Here
the wings are seen to be only half-grown.
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the form of the future Umbs, wiiii^s, antenn;e, eyes, etc., is plainly indicated; in the

other these are hidden. The pupa of a butterfiv or a beetle is of the first type; that

of a house-fly of the second. But this difference is more apparent than real. The

butterfly chrysalis has thrown off the skin of the caterpillar ;
but the maggot of

the fly has turned to a pupa without tasting its skin, which hardens into a

brown case of elliptical form ser\-ing as a protecti\'e cocoon and known as the

puparium.

Now the scientific name larva ^ was given to the caterpillar because its form

was believed to be a mask for the butterfly that already existed in a wrapped- up
condition within. Swammerdam and other early investigators had detected the

rudiments of wings under the last skin of the caterpillar, and as the form of the

pupa had been seen through the transparent skin of a species of gnat-larva, it was

assumed that the forms of the pupa and the adult Insect already existed in the

larva whilst it was still in the egg. Each of these stages was considered to be a

distinct Insect, boxed up one within the other, and the shedding of the last cater-

pillar skin simply revealed the previously existing chrysalis, which in turn perished

to set free the winged butterfly. This was not a correct view, though later investiga-

tions have shown that there was a small basis of fact in the existence of \\-hat are

known as imaginal discs. What we know as metamorphoses are reallx' onlx- a

continuation of the changes

that have brought about

the evolution of the cater-

pillar from the embr\'o in

the egg. To have enabled

all these changes to take

place in the egg would have

necessitated the produc-

tion of only one or two

enormous eggs instt'ad of

hundreds, and tlic In-cct

would lia\e had to grow

allt r tile wingetl lorni had

Wv\] reached. As it i>, tlitre

is no growth after \\\v linal

instar lias been reached.

The six true lt\gs of

the caterpillar mav Ix'

c o n s i d e re d permanenl

structures. The\' de\'(>lop (

into the fei't of the '

long legs of the butt(i(l\-,

and any injurN' to lluin in

the caterpillar ^tag( pro-

duces some abnormalitv in

the legs of the butterfly.

Photo by] .\ 1,1,1 Chirk.

I'AK.S OF

A small portion of the cluster of cgRs laid by ;lie ligli: brociuic moih oi. broom and otluT

plants. They are magnified thirty times, and serve to illustrate the beautiful manner in

which the eggs of Insects are frequently sculi)tured.

' Latin, a mask.
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The wings also exist in the caterpillar in the shape of folded buds. The feeding of the

caterpillar results in the storing of a large quantity of formative material known
as the fat-body. In the chrysalis this is drawn upon to provide for the growth of

the wings and other structures of the complete Insect. The chrysalis is formed,

of course, before the last caterpillar skin is cast off. A little before what is generally

known as pupation, the full-grown caterpillar ceases to eat, and the pupal structures

then undergo rapid expansion at the expense of the fat-body. Changes take place in

the nervous system and the digestive system, and at the same time the purely larval

structures are breaking down and being formed into parts of the new structures.

The caterpillar skin splits in the fore-part of the back and the chrysalis draws

itself out of the opening, and by systematic wriggling pushes the old skin back

over the narrow hind extremity. This is furnished with hooks which it now
catches in the little pad of

silk previously spun by the

caterpillar for the purpose.

At this time the legs,

antennae, and wings are all

loosely folded on the ex-

terior of the chrysalis, but

a transparent fluid is now
poured out which covers

the entire creature, and

rapidly hardening into a

film, glues down all the

parts. It is this film which

is split at a later stage

to release the completely

developed butterfly. We
say completely developed

because, although the

wings are small and
crumpled on emergence,

they are fully formed and

need only distension by

the inflation of the air-tubes and the circulation of blood between the two membranes
of which the wing consists.

In the foregoing we have taken the butterfly as an example of those Insects

in which the metamorphosis is complete. In the others it will be understood that

the adult form, minus wings, having been reached when the Insect leaves the egg,

the internal changes are not of a revolutionary character, and are mainly concerned

with the development of the reproductive system. In the butterfly, the beetle,

the bee, and the fly, the perfect Insect being so different from the larva, the latter

contains imaginal discs or buds for every part of the future body. In most cases

the whole of this important series of changes is passed through very rapidly. To
give an example that will show at once the rapidit}^ of change and the vast increase

Photo by]

A Caterpillar.
In this photograph of the privet hawk-moth caterpillar several points described in the
letterpress are clearly shown. Just behind the head are the three pairs of permanent legs

which develop into the six legs of the moth ; below the middle of the body are the four
pairs of temporary unjointed legs, and at the hinder extremity the pair of powerful
claspers, which are also temporary.



Photos h\ ttp, F.L.S.

The Transformations of the Camberwell Beauty.
The caterpillars are shown fully grown and preparing for a change. .A little silk is spun on the chosen surface, to which the hind claspers are

attached. The skin splits down the head, revealing that part of the chrysalis. By a series of contractions and expansions the split is

extended, the caterpillar-skin is pushed off at the tail-end, and the chrysalis is fully revealed, as in the ne.Kt figure. The two lower figures

show the complete butterfly, under and upper sides.

99
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Photo by] [W. J. Lucas, F.E.S.

A Grasshopper Nymph.
A photograph of a skin cast on the assumption of the

winged condition. The pads which confined the un-
developed wiwgs will be seen standing out above the

middle pair of legs.

How THE Butterfly gets its Wings.
This dissection of a caterpillar of the large white butterflv
shows that the development of the wings is not so sudden
as is popularly believed. These are found in an incipient
stage in the caterpillar in the form of minute discs. In
its last skin they will be found just below the surface,
as indicated by the four crosses above. In the chrysalis,
as shown in a previous photograph, they come to the
surface.

of bulk, we may borrow Newport's figures

relating to the caterpillar of the privet hawk-
moth. ^ When the caterpillar leaves the

rather large egg it weighs one-eightieth of

a grain. In nine days it has cast its second

skin, and weighs one-eighth of a grain. On
the twelfth day it casts its third skin, and
weighs nine-tenths of a grain. When it

moults for the fourth time, on the sixteenth

day, it weighs three and a half grains, and

six days later, when it appears in its last

skin, its weight has increased to nearly

twenty grains. But this last skin is very

accommodating, for this is the caterpillar's

period of most rapid increase. By the

thirty-second dav, when it has reached its

full-growth, its weight has increased to 125

grains. That is to say that in the thirty-two

days that have elapsed since it left the egg it

has increased its weight nearlv ten thousand

times !

From the foregoing it will be understood

that growth proper is restricted to the earlier

stages ; that when an Insect has reached the

winged state there is no further growth or

development. One frequently hears people

referring to a small fly as a young fly, and

some imagine that the small garden-white

butterfly represents a juvenile large garden-

white ; but these ideas are quite wrong. The
small garden-white can no more grow into a

large garden-white than a bull-frog can

develop into a bull. There is one insuper-

able bar in the case of Insects — with one

known exception, Insects are unable to

cast their skins after they attain to the

winged state. The exception is the may-
fl\' which invariablv, after it has left the

chrvsalis and expanded its wings, casts its

skin again, e\'en to the skin of the wings.

But apart from the may-flies it may be

stated with confidence that all the growth

and all the transformations have been got

over when the Insect first spreads its wings

for flight.

Sjjliinx ligustri.



Jumping Plant-Lice. lor

Pholo by] II. Bditm.

Gkub ok Gall-Wasp.
The common bullet gall of the oak is cut open to show the grub for

whose sustenance the gall was formed. It feeds upon the spongy
material of its nest, but does not consume any great quantity.

Jumping Plant-Lice.

Frequently we may see about

apple- and pear-trees in June large

numbers of small, prettily coloured

Insects ^ that remind us of green-fly by
their general shape, and of frog-hoppers

by their leaping habits. Those upon

the pear are coloured dark red, those

upon the apple are clear yellow.

Before you have had time to look at

one properly it takes a strong leap and,

spreading its verv delicate wings, has

vanished. This is, of course, the fully

developed Insect ; but if in spring the

young shoots, the under sides of the

leaf, and especially the cluster of

newly expanding leaves at the ex-

tremity of the shoot, be examined, we
shall in all probability find the earlier

stages represented. They may be solitary individuals or in clusters, feeding like

green-fly, and passed over as such by the careless observer. A comparison of

representatives of the two families of Insects, however, will show distinct differences.

They are rather larger than green-fly in their wingless condition, have shorter antennae,

shorter legs, and the body is broader and flatter, sparsely covered with long hairs,

and not so delicate in texture. Like the

green-fly they have a long rostrum or

sucking beak, which is plunged into

the tissues of a leaf or tender shoot of

their fa\-ourite plant, and the sap

continuously drawn through it. This

method of feeding, though tlie same

as that adopted b\- the green-fly, has

caused these particular Insects to be

distinguished by horticultural writers

as suckers. Again, as in the green-fly,

the surplus fluid from which they have

abstracted all the nourishment they

require is got rid of in the form of

hone\--dew, often in great (piantity,

rendering the foliage sticky. They are

sometimes immersed in this fluid,

which pours off the leaves, but they I'mnoby] ji.Haitm.

J
^

. . . . i\ (
' Chrysalis of Gall-W asi\

do not lash it mtO hotll, as tlie trOg- a similar gaU cut through at a Uuer date to show that the grub has

1 1 I i^i in 1 become a chrysalis. Both photographs show the Insect about three

hoppers do. in the case ol tlie apple- and a half times the natural size.

1 Psvllidae.
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sucker ^ it takes the form of milky globules,

and the presence of the sucker on the

apple-tree may be detected by looking for

these spherical pearls- on the under side

of the leaves. When these are found, a

closer examination of the youngest portion

of the shoots will probably reveal the

presence of the Insect in large numbers.

In the case of the box-tree sucker- the

excrement does not take a liquid form but

becomes endless filaments of wax in the

shape of a white ribbon, which proceeds

from the hind-body and more or less covers

the Insect.

They cast their

times as grubs
;

then appear with

longer antennae

and with wine-

skins about three

Photo by] \H. Baslin.

The AIaker of Bullet-Galls.
The gnib and chrysalis shown on the pre\-ioiis page have
completed their development, and the little gall-wasp has bored
its way from the centre to the outside. The exit-hole is seen
below the Insect. Magnified two and a half times. ^

pads which stand out from their sides and make them as

broad as long. The fourth change reveals the perfect Insect

with wings longer than the body, the hinder pair of so delicate

a structure as to be scarcely perceptible. When not in use

these wings are laid along the sides of the body with their

upper margins in contact, much after the manner of the green-

fly, though in some closely allied suckers, such as that illus-

trated on page 104, they are wrapped around the back and
sides. The jumping is accomplished by means of the com-
paratively stout thighs ; but there is no marked development
of leaping legs as in the grasshoppers, and looking at them
as they walk rather awkwardly and feebly, there is nothing

to indicate that they have jumping powers until they give

us a demonstration. In addition to the fairly large and
prominent compound eyes, they have three simple eyes

arranged in a triangle between the other two, and easily seen

with a good pocket lens.

Their relation to the scale Insects is indicated in some
species—such as that of the box-tree already mentioned—by
the production of wax in the form of flattened oval scales or

cottony wisps. The attack of some species on the under side

of the leaf causes the upper side to become swollen and
elevated, and looking like a gall ; but the under side is hollow

and shelters the suckers. A similar result attends the attack

of certain species of green-fly and of the vine aphis.

The dark red species previously referred to is the pear-

^ Psvlla"mali. - P. buxi.

PJiolo hy\ {H. Bastin.

CiALL-WASPS.
Two females are here engaged]in
depositing their eggs in the buds
of the oak, the preliminary to

the formation of fresh galls.

Magnified about five times, i^ ,
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Nymth of a Dkagon-Fly

The dragon-flics are continuously active throughout their existence, and have no restnig period. The chief difference be ween their infant

and adult conditions lies in their acquisition of wings. This is a gradual process ; but a short tune before the perfect dragon-fly appears

these wings may be plainly seen packed up in pads on the back. In this photograph of an earlier stage (inagnihed forty times) they may be

noted as four dark, wedge-shaped marks between the two hiiuUr pairs of legs, and, of course, within the body.
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Photo by]

Nymph of Box-Sucker.
[E. Step, F.L.S.

This Insect may be found upon almost any box-tree sucking at

the sap, and more or less hidden by a long ribbon of cotton-like

material proceeding from its own body. Magnified four times.

sucker. 1 In its early stages it is dark

yellow and sucks the leaves and the base

of the new shoots. The perfect Insect is

at first green with red eyes, but later it

becomes more or less marked with red-

brown and black. The apple-sucker is

greenish-\'ellow, with dark tips to the

incessantly waved antennae, and the

pointed tip of the hind-bodv is turned

up abruptly. Although at times very

abundant, it does not occur in such vast

numbers as those of the pear-sucker.

Fruit-growers are of opinion that the

continuous sucking of these myriads at

the young shoots and leaf-buds causes

a serious impoverishment of the crops.

Spraying with a solution of soft soap to which creosote oil has been added appears to

be the most effectual remedy.

Man}^ other plants are attacked by different species. The lerp, or leaf-manna,

of Australia is the exudation of one that feeds upon the eucalyptus, and takes the

form of a covering scale, which is collected and used as food. One- of our fifty

native species is found on rushes, and may easily be overlooked as one of the seeds

of the plant, which it resembles closely.

It is brown in colour, and its identification

may be helped also by the appearance of

two long " ears " produced by the en-

larged basal joints of the antennae. Then
there is another family of jumpers,^ which

are something of a compromise between

the Psyllas and the frog-hoppers. When
the wings are folded they fit close to the

back and sides, and they jump by carr3dng

the thighs of the hind pair of legs pressed

forward, and suddenly extending them
when occasion requires that the Insect

should depart. These hind-legs are fringed

with stiff spines like the leaping legs of the

grasshopper. The adjoining photograph is

of a common species found abundantly

under the leaves of elm and bramble.

Photo by] \E. Step, F.L.S.

Elm-Sucker.
An exceedingly abundant Insect on elms and low vegetation.
The shanks of the hind-legs bear a row of spines which assist in

jumping. The empty skin of the nymph will be seen a little to

the left. Magnified five times.

The Humble-Bee's Cuckoo.
There are many strange parallels to

be found in different branches of natural

history. One of these is the similarity of

^ Psylla pj'i'i. - Livia iuncoriim. Jassida;.
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the habits of the cuckoo among birds to those of the cuckoo-becs^ in theirjclation?

to the humble-bees. - The bird cuckoo is so unlike^ the smaH birds it victimizes,

both in size and colour, that it is not infrequently mistaken for a hawk
; but the

cuckoo-bee is so like its victim that only a student of bee-life could tt'll which

was which. But if one examines the hind-legs of the two the difference is at once

manifest in the presence and absence of the pollen-basket respectively. It was

formerly thought that these cuckoo-bees—of which we have hve British species

—

were merely messmates of the humble-bees, in some wa\' making return for tlunr

food and lodging in the humble-bee's nest ;

but there can be no doubt that they are actual

parasites, thriving at the humble-bee's ex-

pense, and bringing about the deterioration or

absolute ruin of the colony. The cuckoo-bees

are all males and females ; there is no worker

class. Each species in colour mimics that

S])ecies of humble-bee upon \\hich it sponges,

but is usuallv somewhat larger. Why there

should be this mimicry is not clear, for it does

not impose upon the humble-bee. The mother

of the colony detects the cheat, and in some

species attempts to eject the intruder. But

this appears always to result in the humble-

bee being killed, and the progress of the colony

checked, of course. This apparently is the

cuckoo's object. vShe helps herself to the

contents of the honey-pot, and with the

humble-bee's wax constructs cells for her own
eggs. Her grubs have to be fed by the

exertions of the humble-bee workers, and the

mother of the colony being dead, there are no

more humble-bee eggs to develop into more

workers. The presence of cocoons belonging

to the cuckoo-bees in the combs of the humble-

bees can always be detected by their larger

size.

\\'e lia\'e ph()t()gra})hed side by side one

of our commonest species of humble-bees'^

and the particular cuckoo-bee ^ that \-ictimizes "f appi-twigs and branches

it. It will be seen that in general a]:)pearance they are exactly alike, and their

colouring corresponds. But if attention be directed to the hind-legs an

important difference will be noted. The humble-bee has the long, thick

joint of the leg broad and Hat, and the breadth is increased for practical

purposes by a fringe of long bans. This enables the bee to collect a large

quantity of pollen on her visits to the flowers, and she packs it in a large

solid lump in thi- open basket. The cuckoo-bee has the corresponding joint

' Psithvius. - Boml)us. ' B. lerrestiis. ^ I'.sitliyrus vestalis.

Pliolo by] JI. liaslin.

Eggs of the Apple-Sl'cker.

The first stage in the life-history of the bright httle

jumping plant-louse of the apple-tree. The eggs, which
are here shown greatly magniheci, are laid on the bark
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of its legs narrower, rounded, and the fringe of hairs is so shght as to be

ineffective for such a purpose had the cuckoo any desire to labour. But as a

matter of fact she does nothing of the kind, unless it be that she may take temporary

refreshment in the shape of nectar from the flowers. The actual labour of providing

for her own progeny she leaves entirely to the humble-bees.

The Apollo Butterfly.

For many years, owing to a misapprehension, all the books on the British

butterflies included this fine species. Long after the error was discovered the

Apollo ^ continued to make its appearance in such works ; and one can well under-

stand the reluctance with which more recent authors have excluded it as never having

had an}^ real claim to the position. But although we may not in this country see

it, more than half concealed by its colouring, sitting on the heads of knapweed,

everyone who spends a holiday in the Alpine districts of Europe may enjoy such

a sight, for it is a common butterfly on the slopes from a thousand to five thousand

feet above sea-

level. The female,

which is the finer

of the two sexes,

measures from
three to three and

a quarter inches

across the wings,

which are semii-

transparent and

thinly powdered
with black scales

on the dirty-white

ground colour.

The outer margin
of the fore-wings is practically scaleless and glossy. There are six irregular

black spots on each fore-wing, but four of the five on the hind-wing—of

which the three smallest run together—are red, ringed with black, whereof the two
largest have white centres. These and most of the black spots are red on the

under side, which is the surface exposed when the butterfly is at rest, sucking nectar

from the flowers. Then with the wings turned up over the back, the fore-wings

slipped within the hind ones, and the antennae tucked away between them, the

wing outline is lost and the coloured spots become part of the flowers among which
it is resting. The male is smaller than the female, somewhat whiter because rather

more liberally clothed with scales, and all its spots are smaller ; but its body and
the adjacent margins of the hind -wings are covered with longer hairs. When
captured the butterfly pretends to be dead, and waits for a favourable opportunity
for suddenly expanding the wings and escaping.

The caterpillar when full grown is a handsome Insect coloured a rich velvety
black, spotted with bright orange—warning colours. In the first segment behind

^ Parnassiiis apollo.

Photo by]

The Humble-Bee and its Cuckoo.
The left-hand figure is that of the humble-bee ; that to the right is the cuckoo
in character of the hind-legs of the two Insects.

[£. SU-p, F.L.S.

Note the difference
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The Apollo Catekpillak.

v.\,

Sen wfth'iitn,!niHl""^''°"'''''''''''''V''
^1^''' creature spotted with bright orange, colours which warn birds and lizards that it is not to beeaten with impunity. Secure m such a hverv, it feeds exposed upon stonecrops and sn\ifraees In addition it flnnrwhrc , a i

.n the form of a forke.l <,range whip, which issues when needed from a slit a link- bthind Uillu-ad.
flourishes a danger signal
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Photo bv]

Apollo Butterfly.
[E. Step, F.L.S.

the head there is a sHt,

from which, when the

caterpillar is disturbed,

there issues suddenly a

forked orange process,

something like the tongue

of a snake. The only other

butterflies whose cater-

pillars possess such an

organ are those of the bird-

wings and the swallow-

tails. It is probable that

it has a defensive value, for

when extended it gives off

a strong and unpleasant

odour. It is analogous to

the longer red whips that

issue from the forked tail of the puss-moth caterpillar under similar conditions.

It feeds upon sedums and saxifrages, chiefly upon the large orpine among
the former plants. Another noteworthy fact about the Apollo caterpillar

is that, like the caterpillar of the grayling butterfly, when about to become

a chrysalis, it spins a slight cocoon, only in this case instead of being buried in the

ground, it is spun up between a couple of orpine leaves. The chrysalis, as one may
be prepared to expect from this behaviour, does not conform to the angulated

type so common among butterflies, but is smooth and rounded like that of a moth,

and lies loosely in the cocoon instead of being suspended by the tail. It is coated

with a purplish " bloom " of wax, which prevents any moisture reaching the skin

of the chrysalis. This, and the outer defence of a cocoon, appears to be necessary

in the reeking moisture of its customary habitat.

A common butterfly in Alpine Europe, which was formerly tliought to be a rare British

Insect. Its wings are semitransparent, and when the butterfly is at rest upon a

flower, only the black-ringed, red spots are noticeable, and these appear to be parts of

the flowers around it.

Ant-Lions and ^Ant-Lion Flies.

It is rather singular that the name ant-lion, which has been in use for over two

hundred years, belongs to the larval stage of the Insect,^ whilst the ultimate winged

stage has, properly speaking, no name at all. We propose to call it the ant-lion

fly. This four-winged Insect might easily be taken for a dragon-fly by those who do

not notice details. The body is long and slender, and the rather narrow wings are

longer than the body. These wings are netted much after the manner of those

of the dragon-flies, but they cannot be operated with the same muscular power.

During the day these ant-lion flies rest on the foliage, and only use their wings

at night, when they are said to chase and eat other Insects. They may be distin-

guished at a glance from dragon-flies by the possession of two stout, club-tipped

antennae, whilst those of the dragon-flies are poor little threads, scarcely

noticeable. But the chief interest in this family centres not in the four-winged

flies, but in the larvse—the ant-lion proper. It is to Reaumur we owe the best

account of the proceedings of this astonishing little excavator, and his account,

' M\rmclcon formicarius.
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though often checked by the observations of numerous present-day naturalists,

practically stands untouched. The verification is the easier, because the ant-lion

if given a good depth of fine sand will perform his excavating task as readih' in

confinement as if he were at large.

The egg from which he emerged was laid m the neighbourhood of loose sand,

and he issued witli inherited knowledge of how to secure his meals. Looking out

for a spot where the sand is liable to be frequently wetted by rain, and in the shelter

of a tree or rock, he sets about sinking a pitfall. His plump, oval hind-bod}' is

broad, and his large head somewhat flattened ; and the whole of him is covered

with short, stiff bristles. The mouth is closed by compression and never opens
;

but the jaws are developed into a pair of long, curved nippers witli toothed inner

edges. Down the centre of each on the underside runs a groove, and another of

the mouth-parts is adapted to fit into this, and so convert it into a tube com-

municating with the otherwise closed mouth. Its victims are impaled by the

sharp points of these mandibles and their juices are sucked through the tubes.

The ant-lion's first step towards ensuring a succession of meals, after having

selected a suitable spot, is to strike out a circle which is to indicate the circumference

of its projected ])itfall. It does this b\- walking backwards and using its hind-body

as a ploughshare. Then it proceeds to throw outside this circle all the sand con-

tained within it, and does this by shovelling,

using its head as the shovel. By a special pro-

vision at the junctions of head, fore-body, and

hind-body, the ant-lion is able to jerk its head

back suddenh', and this power, which is neces-

sary to its particular mode of procedure, is made
the most of. With one of its fore-legs it loads

its depressed head with as much sand as it will

hold, and then with a sudden jerk the little

heap is sent flying beyond the boundary of its

operations. It mo\'es all around the circuit ol

the pit thus shovelling, and then takes a ciicle

just inside thc^ last, the newest one always being

made (leei)er than the one outside it. One need

not follow every step of the j:)rocess, but tilti-

mately the sand has onl\' to be hoisted from the

centre, for as it is remoN'ed thence it falls down
the sides until the j)it assumes the sha])e ot an

inverted cone with >teep, sloping sides. it will

be seen that with such a construction in dry

sand, any creej)ing thing that reaches the edge

and attempts to look owr will have the sand

fall beneath its feet, and it will be unable to

save itself from going to the bottom. All that

can be seen there is a pair of callipers sticking up

with their [joints apart. The ant-lion ha- buricil

Pholn by] [II. Main, F.E.S.

.\poLLO Butterfly at Rest.
Whrn at rest, and imbibing nectar from the flowei-s,

the fore-wings are slipped between the hind-wings
to make the Insect less noticeable. In this stndy
from life in Switzerlanil the butterfly has not quite
settled, as only one anteiin.i has been tucki'd out of

sight. Natural size.



no Marvels of Insect Life,

,. .. 5,«e--«"i«^ -» mr'—3r^



[liy Thco. Carrcras.

A Long-necked Ant-Lion.
This remarkable Insect, which is found among the tombs and pyramids of Egypt, is believed to be an earlv stage of the winged Insect in the
air. The extraordinary elongation of the fore-body behind the head is probably to enable it to seek Insect victims in deep crevices. It is

represented on a large scale, its actual length being about half an inch.

Ill
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there is no channel for it. Nature has been so careful that the ant-lion's pit should

not be polluted by such waste, that arrangements have been rnade for its retention

in the hind-body. It is not until the ant-lion Hy emerges from the chrysalis that

it is got rid of.

The full-grown ant-lion is provided with a spinning apparatus on the hind-body,

with which, when it feels that its feeding days are over, it elaborates a cocoon

beneath the sand, in which it changes to a chrysalis. It still has a pair of mandibles,

but these are much shortened, and intended to enable it to cut through the cocoon

just before the winged fly is ready to emerge.

It is strange that in places where the ant-lion is quite plentiful its flv should be

rarely seen. This may be due to retiring habits, or possibly few of the " lions
"

manage to complete their development to the winged stage. More than

three hundred different species of ant-lions are at present known, but they are not

all makers of pitfalls. Some of them lead a roving life among grass and undergrowth,

lying in wait for their prev. Some of these wanderers, having no necessity for dry

sand, are found in quite damp places. The species are found widely distributed

in temperate and tropical regions, and one is found as far north as Southern Sweden,

though none is found in Britain.

The related families of the ascalaphids and nemopterids are very similar

.- - ' .
- .^ in form to the ant-lions.

but the larvae do not make
pitfalls. The winged asca-

laphus is still more like a

dragon-fl\' in build, but

has clubbed antennae much

i3<fc»^

'sv^

Photo by]

The Pitfall Completed.
[H. Bifilin.

The pit when finished is in shape hke a low inverted cone. It is often sunk under the
shelter of overhanging rocks, for it is essential that the soil should remain drv and loose.
Any creeping thing that comes to the edge is sure to lose its hold on the uncertain material,
and the ant-lion's continuous throwing of sand from the centre helps to bring the trespasser
within reach of his jaws.

longer than those of the

ant-lion flv. Nemoptera is

a peculiarlv graceful flv,

for its hinder wings are

narrow, strap-shaped, and

of extraordinary length.

The mouth is formed into

a beak, something like that

of the scorpion-fly. Several

species occur in the Medi-

terranean region. An
extraordinary Insect sup-

posed to be the larva of

one of these was found in

the Egyptian p\'ramids

where sand had drifted in

and accumulated. It has

a head and body much
like those of an ant-lion,

though \\ ith longer legs 1



The Blister-Beetle and the Oil Beetle. 113

but part of the tore-both' is

scarcc'h- thicker than its thii^hs

and drawn out to one-half the

entire length of the Insect, so

that it looks like an extravagant

neck.

The Blister-Beetle and
the Oil-Beetle.

The blister-beetle ^ has

long been familiar from its use

in medicine as a blistering

agent, and under its alterna-

tive name of Spanish-flv as a

reputed producer of hair on

bald heads. But its life-hist()r\-

is more interesting than its

uses. It abounds in Southern

Europe and South-west Asia,

and occurs, though a doubtful

native, in the East and S<^uth

of England. It is a slender

beetle, of a shining bronze-

green colour, and about three-

quarters of an inch in length.

It feeds upon the leaves of

ash, privet, and lilac. The
minute grub that hatches from

the fgg is unlike the larv?e of

most beetles, liaxing six long

legs, which tit it for activity,

strongly protuberant eyes, and

two long, tail-like ap|)endages to

stage is to come across a >inal] bee named ceratina, which nests in the stems

of bramble and lilac. When it met'ts with this bee it attaches itself to the hairs

of her bod\-, and so gets conv'eved to her not. Taking up its position in the bee's

cell it waits till the bee lays an egg, and then indulges in its first meal. This consists

of the be(>'s egg, and it is pro\-ided with long, sharp mandibles, apparently for the

special pur])ose ot pitrein- the >he]], tor it has no other use for tlu'm. Ha\'ing

finished this repast, and being now hve or si.x days old, it casts its skin, and becomes

a littU^ white grub with six feet. Its mandibles have become short and blunt, for

its food in this stage is semi]i(|ui(l tlie hone\- >t(»re(l up b\- the bee for the sustenance

of its own grub -and re(piires no cutting. l-'i\e da\s later it casts its skin again,

and now its jaws are still more blunt and its eyes less prominent, for in the darkness

of the bee's cell it has no need of them. This phase of its existence lasts five days

* Lvtta vesicatoria

1/ /

/'/;.-;-. ';; -7 V ^ . . ; ,. / R.M.S.

I'liE .\nt-Lion"s J.wvs.
The head of the ant-lion is lure seen niagriilicii seventy times, to show^the
jaws and their connections clearly. Then> is no month in the usual sense of

the word. .MI the food of the aiit-lion is ni-.;;'ssarily of a lluid nature, and is

extracted from its prey by means of the sharp-pointed, curved mandibles, whost-

tips are perforated. The juices of thf victim pass along a groove into tlie closed

moutli ; and the two ribbon-like processes, sliown separated in the photograph,
move slightly backwards and forwards in this groo\-e to regulate the flow.

the hind-liodw Its main object in this
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Plioio by] [E. Step, F.L.S.

ASCALAPHUS.
The early stages of this Insect are similar to those of the ant-
lion ; but finally it has a furry body, long, clubbed antenna?
like those of a butterfly, and its netted wuigs arc blotched with
black and pale yellow.

only, when it casts its skin for the third

time and now quite alters its form. It

has become much like the grub of one of

the dung-beetles, but its eyes have now
disappeared altogether. It concerns itself

no more with feeding, but makes its way
out of the bee's nest, and descends to the

ground. Here it excavates a small cavity,

and at the end of five davs its skin has

become hardened much after the manner
of a fly's grub when it is about to change

into the chrysalis ; but the case of the

blister-beetle's grub differs from the

puparium of the fly in the fact that it has

four Httle protuberances on the part that was the head, and its feet have been
transformed into six little warts. It is yellowish-white in colour and exudes a

clear fluid.

But there is as yet no change into the chrvsalis stage as in the case of the flv.

The grub has merely cast its skin again, but this time without breaking it, and it

remains in this shelter all throagh the winter. In spring it breaks open the hard

case and walks out, in general appearance much like it was when it went into the

ground
;
but its mouth-parts have become still more rudimentary in character and

its feet are now two-jointed, but poorly developed. It remains quietlv underground
in its cell for about two weeks, and then changes into an ordinary beetle-chrysalis.

This is the last stage but one, and it extends to about twenty days ; then the bright

little beetle emerges and proceeds to feed

upon the leaves of its food-plants and to

find a mate. Owing to its shining green

colour it is not easy to see the beetle upon

the leaves, but its presence is revealed by

a peculiar odour it gives forth.

The remarkable thing about this

series of changes is what has been called

the false-pupa stage. \Mien it assumes the

form of a fly's puparium, one would expect

that it would change into a chrysalis

within. A similar stage—as we shall see

—

occurs only in a few other beetles, and

these all have somewhat similar habits.

As the metamorphosis departs from the

usual course of the Insects which exhibit

three distinct changes of form after the

Nemoptera. egg-stage, it has been described as hyper-

^

This represents another group of the ant-lions, though they do mCtamorphoSlS.
not construct pitfalls. In the adult state they are remarkable
for the slender shape and great length of the hind-wings. Amone: the beetles that are well



\

The Ant-Lion Tly.
[H. Uoslin.

U^'li^'^r^c^^J^'^ri,
"!'"/°™,' °- thecatcrpiUar and the biittcrlly is not greater than the unlikencss between the fat, squat ant-hon aiul

vvkics md <^ftthm- wh 1? h^^^
condition. It is surely one of the marvels of Insect life that these expansive and winderfuUy netted

feufes^c abL ^wt"t "" ',Lrj:°"
'^°"''"" °' "'^' ^'">«'"=^ ^•^"'' '^•^" ^-^ 'P^-^^ °"' «''h°"t damage or crumpUng as shown he/e. Thejnres are about twice the natural size

II-
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known to all country ramblers is the oil-

beetle, ^ though few who are not specially

interested in the study of beetle life know
anything of its remarkable history. There

are numerous species of oil-beetles—we have

seven of them in our own country—and a

common species may frequenth' be seen in

spring dragging its bloated, blue-black body
across country paths. It is probably a

female, seeking for a favourable spot in which

to deposit her eggs. These she plants in

batches in holes in the ground ; and it is

calculated that her total output of eggs

amounts to about ten thousand. Now seeing

that these beetles exude an unpleasant, oil-

like, yellow secretion from the joints of theii"

legs which renders them objectionable to

creatures that feed upon Insects, there does

not at first sight appear to be any need for

such lavish fruitfulness. What becomes of

this progeny ? The oil-beetles are not

Insects that appear in swarms. It is esti-

mated that not one in a thousand of the tiny

grubs that issue froni these minute eggs

ever gets beyond the iirst larval stage. Probably, that estimate is far too high,

for we do not hnd the species any more plentiful to-day than they were forty

years ago. One may safely say that out of those ten thousand eggs there is

produced only one female beetle that survives to lay eggs in her turn. What
becomes of the nine thousand nine hundred and ninety odd will appear, and give

point to Tennyson's lines :

—

" Nature lends such evil dreams.

So careful of the type she seems,

So careless of the single life."

The oil-beetle's eggs hatch, and, like those of the blister-beetle, give origin

to larvai that bear little likeness to the usual types of beetle-grubs. They have six

long legs, and are tpiite active little runners and climbers. They are long-bodied,

but this length extends only to about one-tenth of an inch. As soon as they have

escaped from the egg-shells and the earth they start climbing the stems of flowering

plants and continue until they have reached the flower. Here they wait patiently

until some other Insect visits that flower in quest of nectar or pollen. When such

a visitor arrives the larva at once clings to its body and is carried away unnoticed.

This form of grub is called a triungulin, because each of its six feet ends in three

claws, and it appears to be formed solely with a view to this one indispensable

act of its life—the clinging to a particular kind of solitary bee. But it is here

that instinct fails it ; and in this failure we hnd the explanation of the great fecundity

1 Meloc'.

The Blister-Beetle.

So called from its medicinal use in producing blisters.

Under the name of Spanish-fly it has also had repu-te as a

hair stimulant, ."^bout three-quarters of an inch in length,

it is of a shining bronze-green colour. Its life-history is

more remarkable than its uses.



The Blister-Beetle and the Oil-Beetle. 117

of the beetle. In order that the triun^uhn >houlcl ju>til\- its existenee it should

cling only t(j a bee of the genus anthophora or the genus andrena, that being its onl\-

avenue to success in life. As a matter of fact it will cling t(j an\- Insect that is

sufficiently hairy to enable its hooked feet to hold on. Hni unless it catches the

right bee its laborn- is in vain, and it perishes, the success ol the operation depending

u})on the triungulin being convewd to the bee's nest.

Let us suppose that the particular individual in which we are interested lias

boarded the right bus, so to s})eak, and arri\'ed in the l)in"ro\\" ot tlu' anthophora,

where there is a cell tulh" pi'ox'isioned with honew u])on which the bee now la\'s

a floating egg. The triungulin is waiting for this act, and before the bee has time

to seal up the cell, it slips off the bee and balances itself niceh* upon the bee's eii;^.

At this stage of its existence it is inca})able of feeding upon honey. There is only

one thing in the world that will serve for its hrst meal, and if it does not secure

this it perishes. That one tlnng is the bee's egg, and this obtained it sets to work

to devour it. A bee's egg mav apjicar to be a ver\- small matter for a meal, but it

ser\'es the triungidin for several days ; and then this little gourmet casts its hrst

skin and aj^pears in a different form. It now more closely resembles the grub

of the cockchafer, and is capable of tioating on the honey and of feeding upon it.

P)Ut how man\- of its kindred, hatched from the multitudinous eggs of the same

mother-beetle, ha\e perished without getting so far on their journex' I In due

time it consumes all the hone\', changes into a false chrysalis, when it loembles

tlu' legless grub of a bee, then into the true chrvsalis, and linallx- into a perfc'-t

oil-beetle.

There is another beetle—rare in this countrx- named sitaris ' which curiously

goes through a similar experience, also in connection with an anthophora-bee.

It is more plentiful in the South of h'rance than it is with us, and Fabre has

managed to work out its life-history with tolerable com})leteiiess, a matter of

considerable difhculty, as will be understood from the following brief statement.

Sitaris is not nearly so prolific as meloe, but she lays at least 2,000 eggs, and takes

^9^ ^-^*1^

Phntii by] [E. SU-p, F.L.S.

\lOLET OlI.-liEETLES.

.V kssconinum niul inoic slender species, whose life-storv is similar to that of the cominon oil-bcctle. The two sexes arc here shown ;

the male en the li It, the female on the right. A disti'ngnishing chllerenco between the sexes is aflordcd by the antenna? of the male.

^ Sitaris luinieralis.
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care to place them in the ground very near to the burrows of anthophora. This

probabl}^ explains the smaller number of the eggs, as it will be seen that the chances

of a grub getting attached to the right bee are much greater. The egg-laying takes

place in August, and the eggs hatch about the end of September. There are well-

stored honev-cells close at hand, and one would expect that the little black sitaris

triungulins would at once go to them and begin feeding. But the sensation of

hunger is at present unknown to them ; they simply huddle together, and pass the

winter where they were born. In spring—about April or May—they wake up

and begin to look about them. Should any hairy Insect come within reach,

whether it be bee, fly, or beetle, they seize upon it. Here is another failure of

" unerring instinct," for the vast majority seize the wrong carrier, and get no
further on their proper road. The first of the new anthophoras to issue from their

cells are males ; and as these hang about in their burrows for several days waiting

for their wings and integumerits to harden properly, a number of the triungulins

have a good opportunity for attaching themselves, and they take advantage of

it. But they appear to know that thev have not yet got hold of the Insect that

can directly help them to work out

their destiny. About a month
later the female bees emerge, and

as these are being courted by the

males the triungulins contrive to

transfer themselves from one to

the other. The females busy

themselves, of course, in the

making of cells, and the triungulin,

knowing that it has reached its

Photo by] [E.step,F.L.s. destination, gets off as soon as the

bee has laid an egg on the store of

honey. The cell is sealed up, and

the little sitaris proceeds to feed

upon the egg. This repast lasts for about eight days, and then the sitaris

casts its skin, and emerges as a very different creature, with exceedingly short

legs and a shortened, inflated body, which enables it to float on the honey with

safety. Its spiracles or breathing-holes are placed along each side of the

back, instead of along the sides as usual in larvae, so that it can breathe

without risk of the spiracles becoming clogged by the honey. The only

exertion demanded of it is the sucking up of the honey ; and there is enough
of this to occupy it for about forty days. This brings it to the middle of

July, when it changes again, becoming much like the puparium of a fly. In this

condition it may remain for a month, or for eight months. Those of the shorter

period return to much the same condition as that in which they consumed the

honey. A little later it becomes a chrysalis, and in August or September it emerges

as a sitaris beetle. The tardy individuals pass the winter in the false-pupal coriSition

and finish their changes in spring. This, it will be seen, is one of the most com-
plicated and remarkable of Insect life-histories.

Common Oil-Beetle.
A common Insect by the side of paths in spring. It gets its name from its

habit of e.xuding a yellow, oily fluid with an unpleasant odour from its leg-
joints. Its life-history is one of the most remarkable even of Insect
stories. Twice the natural size.



[By Tlifo. Carreras.

lllK LlFt-HlSruRY Ui-- XHli iiLiSlEU-Bi:.t,iLE.
In Us earliest stage the grub of the bUster-bcetlc contrives to get on thf, back of a certain solitary bee, as shown. On arrival at the
Dee s nest, excavated m the stem of a bramble, the grub gets into a cell where a bee's egg is floating on honev. Whilst the egg-shell is
employed as a ratt its contents are eaten ; then the grub changes its form to enable it to float on the honev. which it gradually consumes,
utner cnanges ot skui bnng changes of form, until the grub is full-grown, when it leaves the cell and walks down the stem to the earth,
wnere it constructs a cell of its own and becomes a chrysalis. Two fully developed blister-beetles are seen at the top of the picture.
twice the natural size.

' '
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A somewhat similar story is told of an American beetle named Epicauta,^ whose
food in the grub stage consists of the buried eggs of the Rocky Mountain locust ;

"^

and the life-history of our wasp-nest beetle,^ as elucidated by Dr. T. A. Chapman,
is in general much like it, making allowance for the different character of its food.

Our wasps do not fill their cells with honey as do the bees, but feed their grubs upon
partly digested Insect food from the mouths of the workers. The wasp-nest beetle

was long known to pass its larval stages in the wasp cells and to be parasitic upon
the wasp-grubs, but nothing definite was known as to its transformations until

1870, when Dr. Chapman published the results of his patient observations. It is

a slender beetle about half an inch long, of a bluish-black colour, and with the wing-

covers running off to

a point behind, leaving

a wide gap between

them, much as in the

case of the oil-beetle.

But the oil-beetle's

wing-covers cover no

wings, and are them-

selves soldered to-

gether at the base so

that thev are not
moveable. The female

wasp-nest beetle is

believed to deposit her

eggs in spring or sum-

mer near the entrance-

holes to the under-

ground nests of the

y \ common wasp and the

/ J equallv common Ger-

( man wasp.^ They
hatch into little crea-

tures a fiftieth of an

inch long, and much
like the triungulin ol

the oil-beetle, black in colour. The two or three claws of the feet are supported by
a large transparent sucker, and there is a similar sucker on the last segment of the

hind-body. " The little animal frequently stood up on this, and pawed the air with
its feet, as if hi search of some fresh object to lav hold of." Each segment of the

hind-body bears on each side a short spine, which }>oints backwards.

This little creature is supposed to make its way afoot down the passage into the

nest chamber of the wasp, and to climb up into the combs and enter a cell in which
there is a nearly full-grown wasp-grub. Attaching itself to this grub the intruder

bores into its back a little behind the head, and enters the body, remaining a little

below the skin. It feeds for a time upon the internal parts of the wasp-grub, and
' Epicaulq vittata. '^ Caloptcnus spretus. ''Metnccns paradoxus. '' Vespa vulgaris and V. germanira

Photos bv\

SlTARIS-J:>EETLE.
[E. Step. F.L.S.

This beetle has a life-history in its main lines similar to that of the oil-beetle, its victim being a
solitary bee. The story is told in a succeeding plate. The two sexes are shown hin-, four times
larger than life-size.



TllK GREAT GREEN GRASSHOPPER.
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Photo by] [E. Step, F.L.S

Wasp-nest Beetle.
A rare British beetle that might easily be mistaken for a

fly. In its grub stage it lives in the nest of the wasp,

feeding upon the wasp-grubs
actual size.

It is shown four times the

then breaks out again through the fourth ring,

apparently for the sole purpose of moulting.

Although it has not yet east a skin, its appear-

ance is utterly altered by the abundant food

it has imbibed. The skin is so distended that

the black colour, which formerly covered the

whole triungulin, now appears only as isolated

patches in the middle of each segment. Though
the little fellow is now ten times its former size,

these black patches remain the same size as

they were when it went into its host. The
beetle-grub is now one-sixth of an inch long.

x'Vt the same time that it emerges through the

skin ol its \'ictim it casts its fh'st skin, and
becomes a more ordinary-looking grub, but

with poorlv developed legs. It attaches itself

by the mouth to the under side of the head of

the wasp-grub, and lies there " like a collar
"

until its next moult, " sucking rather than

eating." When about a quarter of an inch long it moults a second time, and becomes

much like the grub of a wood-wasp. ^ By the time it is ready for its next change

it has entirely eaten the wasp-grub, and has become large enough to fill the top of

the cell of its victim, where it changes

to a chrysalis. The whole of this life-

history from the hatching of the egg

to this point is comprised in one week.

Although this article was sup-

posed to be about the blister-beetle

and the oil-beetle only, we have

thought it well to include these other

beetles of similar parasitic habit, as

parasitism is a very rare phenomenon
among beetles, and the habit produces

such similar results in those that

practise it, though they are not all

closely related.

In the vast majoritx' of bc^etles

the grub is either an active, sIcikUt

creature with six fairlv long legs, or

it is somewhat inactive and fat, with

very short ineffective feet, or none at

all. It mav be surmised that the

first-named was the tv])e of the xh

pr'mitive beetle-lar\-a, and that at a

later stage in the ex'olution of the race

.\n Enemy to Locl'sts.

pieanta-beetle lavs her eggs near the buried cgg-niasses of the

Kockv .Mountain locust, and when they hatch the grubs devote them-

sehes to feeding upon the locust eggs, and so help to keep down the

numbers of a pest whosi; ravages have at times caust'd serious financial

difficulties.

1 Cnvbro.
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the type changed to suit a more shiggish mode of hfe. In the examples we have
given of these parasitical beetles we see this evolutionary progression being repeated
in each individual, as though it were an object-lesson retained by nature to let us see

just how the change from one type to another may have been effected in the branching
off of families from the primitive beetle stock. In the majority of beetle-larvse the

triungulin stage appears to have been suppressed, unless the equivalent of it is passed
through before the egg hatches.

The Snake-Fly.

The snake-fly ^ gets its name from its remarkable appearance, due
to the elongation forwards of the fore-body and of the head behind, which gives

a miniature resemblance to the fore-part of a snake. The four wings are much like

those of the alder-fly, and the Insects are much about the same size—that is, one
inch across the expanded wings. The female snake-fly has a long, slender

egg-placer of similar length

to the hind-bodv. What
the object of the long neck

is, does not appear to

have been satisfactorily

explained, though it is

tolerably certain that there

is some reason for it, which

will be shown when more
attention to its life-history

has been paid bv observers.

The eggs, which are

laid in batches in the

crevices of decaying wood,

are long cvlinders with a

small knob at the upper

end. \W' give a photo-

graph of those of the spotted-necked snake-fly,- enlarged.

The larva is chiefly noticeable by reason of its big head and the large size of the

first segment of the fore-body. There are no appendages to the hind-body, as in

the alder-fly larva, for the good reason that the snake larva is not an aquatic, but lives

in decaying wood, where it preys upon the numerous Insects there to be found.

When it has made the mistake of attacking an Insect larger or more capable of

offence than itself, it has a curious habit of wriggling out of the way, backwards,
rather than turning tail. By this method it has the advantage of retreating with
its face to the foe. It is a very voracious creature, but like many others of that

character it can upon occasion fast for long periods. Larva.' that have been kept
in confinement for observation purposes, and then possibly forgotten, have survived

without food for nine months. Such unfortunate individuals lose bulk, of course,

but appear to have the power to make up for lost time when they get the oppor-
tunity. It changes into a chrysalis without forming any cell or cocoon. In this

1 Raphidia notata 2 R inaculic:ollis.

Wasp-nest Beetle.
The female beetle lays her eggs near the entrance to an underground wasp's-nest, and the
young grubs make their way to the interior and climb into the nest. Here they attack the
nearly full-grown grubs of the wasps and consume them as food. The two sexes are shown
enlarged to three times the natural size.



The Oil-Beetlk and rm, Sitakis-Bei:tli

In the upper half of the picture is seen the counnon oil-beetle, and some of its earlier stages. On the hawkweed flower several grubs
are waiting for a minuig bee, to whose hairs they can attach themselves, and so get carried to the nest. In one cell of the nest a grub
is feeding on the bee's egg, which floats on honey. In another cell it is seen as a chrvsalis, after passing through several intervening
stages. The lower division illustrates similar stages in the life-historv of the sitaris.

'

.About twice the natural size.

12
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stage it retains the general form

of the larva, but has the legs and
eyes of the perfect Insect, together

with wing-pads, of course ; and in

the case of the female there is also

the long egg-placer already de-

veloped, but now laid along the

back. The retention of the larval

jaws in this stage is remarkable,

and appears to indicate that

formerly the Insect made a cocoon

from which its escape was effected

by the use of these cutting-jaws,

as is the case with its relative the

ant-lion. A short time before it

changes into the snake-fly the

chrysalis regains the use of its legs,

and runs about,

are three other native species, but the differences between them

triking, and are more likely to appeal to the specialist than to

other species are known from different parts of the northern

hemisphere, but their life-history is not known
;

probably it agrees in the

main with what has been stated of our native forms. The snake-flies are

not related to the true flies—those with two wings only, such as our house-

flies. It win be seen at a glance on comparing their photographs that

the wing structure and the network of " nerves
'

to say nothing of the more important evidence

history of the two groups. The snake-flies belong

winged Insects, ^ which includes the ant-lions and lace-wings.

'Photoby] [H. Ilastni.

The Snake-Fly.
The remarkable feature of this Insect is the long, neck-like prolongation of

the body and the shape of the head, which give the foreparts a miniature

resemblance to a snake. The photograph is two and a half times larger than

life-size.

There

are not very

others. Many

is altogether different,

afforded by the early

to the order of nerve-

Pholos by] [W. ./. Lhci

Early Stages of the Snake-Fly.
The left-hand figure shows the grub of the common snake-flv, and on the
right is the chrysalis of a smaller species, the spotted-necked snaki--lly

; the
first enlarged three times, and the second four times.

europtera.

The Pasha with Two Tails.

One of the most striking of

European butterflies is a neai

relation to our purple emperor,

but the people of Southern France

call it the pasha with two tails.

-

They might with more fltness call

it the pasha with four tails, for the

hind-wings have each two tails, and

two and two make four. However,

it is something to have a common
name of any sort, and one must

not be too critical of such names

when they do exist.

The pasha is the only European

- Chara.xes jasius.

F.E.S.



[By Thco. Carrcras,

The W'Asi'-XiiST J^kktle and its Like-Histokv.
In the uppii- part of the j^icture. a wasp engaged in scraping wood is siHTOundod bv nowlv-hatched grubs of the beetle, which chng to it, and
get carried to tlie wasp's nest. In the first of the enlarged cells below one has got under the skin of the wasp-gi-iib. In the second cell it has
changed its form and feeds externally. In the third cell the beetle-grub has grown to a large size, and is sucking the dwindled wasp-grub";
finally, it has become a chrysalis. The male (left) and female beetlesare shown above the cells. About four times the natural size.
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representative of a numerous ,^enus of large and liandsome 'butterflies

that inhabit the African and Indian regions. It measures about three

inches (from two and a half to three and a quarter) across the expanded

wings. All the wings are brown in colour, with a kind of marginal band

of orange ; a row of six orange spots on the fore-wing, parallel to this band ; and

four small blue spots within the marginal band of the hind-wings, w^hich are edged

with a narrow line of black outside the orange. The tails are also black. The under

side shows a beautiful but complicated pattern of spots, bands, and streaks of grey,

mnroon, brown, white, orange, and black. Tlic caterpillar is green and shagreened
;

Photo 6y]

Eggs of Snake-Fly.
[C. B. W illiams, t .l:.S.

A group of eggs of the spot ted -necked snake-fly, from nature, in dicayed wood of a tree stump. Enlarged to twenty-tbrcr times the

natural dimensions.

the head lighter in tint, with four yellow, horn-like points, which are tipped with

red. A line of yellow extends along each side from near the head to the hinder

extremity. On the back are two orange rings. It feeds at night on the leaves of

the so-called strawberry-tree, ^ with which its colour harmonizes ; so also does that

of the chrysalis, which hangs from a twig and might be ovt>rlooked as a curled

leaf. Its wing-cases are slightly tinged w^ith blue.

The pasha is very rapid in its flight, and very thfluult to capture. It habitually

flies high, like the pur])le emperor, and like that royal buttfrllx' chiefly comes

1 iVrbiiliis uiU'do.



Photos by] [H. Main, F.E.S.

Life-History of thf. Pasha with Two Tails.
The caterpillar is of a rich gricn that haniioiiizcs with the colour of the arbutus-Uavcs upon which it feeds. It is activeonlv at night, resting
all day in the attitude shown. In the second photograph it is suspended, and about to change to a chrvsalis. In the next that change
is completed, and the chrysalis hangs only by its tail-hooks. The newly-enierged buttertly, clinging to the chrvsalis skin, is shown in the
fourth photograph.
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to earth when attracted by some-

thing that we should consider un-

savoury,

themselves

laying

the

The collectors avail

of this weakness by
snares of rotten cheese in

of its haunts,

Plioto by]

neighbourhood

and so attracting it within reach

of their nets. African species of

the same genus, however, though

fond of such things, and drinking

of the juices that exude from trees,

are also said by Trimen to be

attracted by honey, and the smaller

ones to be in the habit of visiting

flowers for the sake of their nectar.

Some of these African species are

much larger than the European

pasha, and have their wings glossed

with blue or purple, like our purple

In some species the sexes differ considerably in form and colour.

The
[Hugh Main, F.E.S.

Pasha with Two Tails.

The pasha with his wings extended, showing the markings of the upper side.

The wings are brown, margined with orange, and spotted with orange and
blue. The tails, of which there arc four instead of the two indicated by the
name, are black. It is a high and rapid flier, and very difficult to catch.

emperor.

Stick-Insects.

Although related to the mantids and much more closely to the walking-leaf

Insects, the stick-Insects ^ differ widely in appearance from both. They are very

slender and of relatively great length. In all the species that possess wings the

wing-covers are very small and quite inadequate for the office of covering the

wings. But in many species neither

wings nor wing-covers are de-

veloped, and in these cases, of

course, the resemblance to a vege-

table stem is enhanced by the

dcficiencv. This resemblance is

further helped b\- the fact that all

the limbs are very similar in sha})e,

and usually thin. They are mostly

held at such angles as would suggest

side-shoots from the supposed twig

or branch re})resented by the

Insect's bod}\ The hind-legs are

not develo]:)ed for leaping as in

their relations, the grasshoppers,

nor are the fore-legs adapted lor

seizing prey as in their nearer kin,

the mantids. They are all purely

vegetable feeders. Much of the

Phrdo by]

The Pasha with Two Tails.
in. Main, F.E.S.

This pjiotograph exhibits the wonderful colouring of the under surfac<'.
which is a beautiful but coniplicated pattern of spots, streaks, and bands
of grey, maroon, brown, wliite, orange, and black.

' Phasmidas.



Space prevents the showing of this Insect with any near approach to the actnal size. The bo
a page three times the present height to accommodate legs anil body. It is a native of Malay
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A Long and Slender Stick.

The body alone is a foot in length ; and it would need



130 Marvels of Insect Life.

attenuated, stick-like appearance is due to the elongation of the fore-body, the

portion to which the legs and wings are attached. In Insects generally this fore-body

consists of three parts, which have definite names in entomological terminology.

In the stick-Insects the first section ^ is always very small, the middle portion

-

very long, and the hind portion^ less than the middle one. The lower portion of

the front pair of thighs is often more slender than the remainder of the joint, to

enable the fore-legs to be pressed close to the head and extended straight in front,

thus hiding the long antennse and making the Insect still more stick-like.

The majoritv of the stick-Insects are natives of the tropics, but several small

species are found in Southern Europe. Probably the best-known species is one from

India ^ which has been largely reared in captivity by entomologists in Britain. In

all the species the females appear to be much more numerous than the males, but

in that just mentioned we believe not a single male has appeared among the many
thousands that have been born in this country. In spite of this fact the females go on

producing fertile eggs, and the breeder—after

supplying all his friends with eggs or young

—

is soon at a loss to know what to do with an

abundant surplus. Judging from our experience

of this Insect, which feeds indifferenth' on

privet, rose, or bramble in this country, feeding

w is its one occupation, and this is pursued mainly

at night ; during the day it remains inactive on

its food-plant. Its favourite attitude is with

the head downwards, and in this position the

females drop their eggs singly, taking no trouble.

Photo bv iE.sh-p.F.L.s. as most Insects do, to ensure their safety by
The Birth of a Stick-Insect. burying them or gluing them to the food-plant.

Each egg of the stick-Insects is contained in a hard '
.

' '

capsule which is much like a seed. When the egg hatches ThcrC is nO doubt that thcrC Is mcthod in this
the young stick is a mere thread, but by the time it has
pushed off the lid of the capsule and'got out it has sccming madncss. Tlic cggs—wliicli arc laid at
increased greatly in size. Our photograph was secured .

.

beforethehind-feetwerefree, and shows the disparity in intCrVals, and llOt in batcllCS ai'C Separated b\'
size between the egg-capsule and the Insect that has

. ...
just issued from it. this treatment and there is less likelihood of the

young being overcrowded. Each egg is enclosed in a hornv capsule of a

brown colour, which might easily be mistaken for a seed of one of

the pea family. To help out this likeness there is on one side of the

capsule a scar-like mark, such as one finds on leguminous seeds, marking the

point of attachment to the pod. The reason for such resemblance is hard to seek.

It has been suggested by Goldi that it is in order to deceive ichn('iim()n-was))s, but

it is well known that ichneumons know these capsules cpiite well and lay their own
eggs in them. The resemblance, though it might protect them from Insect-eating

birds, would lay them open specially to the risk of being consiiiiied b\' seed-eaters.

The egg-capsules of all the stick-Insects ap})ear to conform to this likeness to seeds,

so there is probably a good reason for it, which has not yet been discoN'ered. In

the case of dixippus the capsule is actually made conspicuous by a polished, \tllow,

bead-like addition to the lid, as though it were intended as a handle b\- wliicli the lid

could be lifted. When the egg hatches the voung stick pushes oif tlii^ lid easily

' Protliorax. ^ Mcsotliorax. ^ .Metathora.x. * Dixiiiiuis.
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and emerges, but as a rule it lias some difficulty in getting rid of the capsule, the

hooks of one or both of the hind-legs catching probably in the egg-skin. Now the

egg-capsule measures 3 mm. in length, and the newly emerged stick is 10 mm. in

the length of its body, not taking the long antennae and legs into account. Of course,

the discrepancy in size between the capsule and the young is explained by the fact

that considerable expansion has taken

place during actual emergence.

Before emergence, for example, the

three pairs of legs are fairly close

together, but during the struggle to

free itself from its prison the two

hind - joints of the middle - bodx'

lengthen and separate the legs con-

siderablv. The young stick grows

rapidly, and casts its skin scwral

times before arriving at full size and

egg-laying caj^acity. But in the

species described there are no ex-

ternal marks to indicate the larval,

nymphal, and mature stages : size

is our onh' guide.

It is worth remarking that these

Insects resemble crabs and lobsters

in one respect—that is in the restora-

tion of lost limbs. It sometimes

happens that in moulting there is a

difficult\- in getting one of the limbs

free from the old skin, and in the

effort to do this the limb breaks off.

We have sometimes suspected, too,

that occasionally one individual dis-

plays cannibalistic tendencies and

bites off ])art of the limb of a sister.

However, if the loss has occ-uncd

during the early part of the cripj)le'>

life the defect \\ill be put riglii ])efore

the stick dies of old age. At the next

change of skin a new limb will make
its appearance on a reduced scale,

and at the following moult it \\ill be

less out of projjortuju to its ft'llows.

But if the accident happens later in lifi' there arc not suftic-ient moults to enable

the process to be completed. To an inactive creature like a stick the deprivation

of a limb or two does not matter greatly : it appears to get along comfortably

with four or five.

A Winged Stick-Insect.
The palophiis, which is a iiativt- of West .Africa, is one of the larg.st of the

stick-liisccts, nu-asuring about a foot in llu- length of the body. The
extension of the fore-limbs in front, as usually carried, adds another half-

foot to the apparent length. This is a good example also of those

"sticks" in wliich the wings are fully developed. The wing-covers, as

will be seen, are verv small.
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The feet of the stick-Insect end in two sharp hooks, and between them is a httle

cushion. These arrangements enable it to take hold rapidly, and to retain that

hold securely in spite of jerking of the branch to which it is clinging. The fore-

part of the body of dixippus is covered with minute points, which might be the

beginnings of spines on a twig, but as they are so small as scarcely to be noticed

without a lens, they cannot be considered

as having any value in heightening the

resemblance to vegetable growth. But

they show a tendency which is more
manifest in some of the large tropical

species, where spines are so well developed

as to be an absolute protection against

any Insect-eating bird or mammal that

was fully aware of the real nature of these

fraudulent sticks. An example of these

spiny sticks will be found figured on

page 133, and another appears at the top

of the coloured frontispiece.

In the winged species the wings are

larger and more perfect in the males ; and

there are species in which only this sex

is winged. Brown and green are the

prevailing tints of the stick-Insects ; and

these colours vary a great deal with the

growth and habits of the Insect, and, it

is suspected, with the seasons also. An
infant stick when it leaves the egg on the

ground and climbs up the stem of a shrub

is brown, but becomes green when feeding

among the leaves, and turns brown again

in later life when it has to mimic a twig

of fair thickness. Some of them have

their brown mottled with green markings,

which resemble the minute liverworts

which cover the stems and leaves of the

jungle flora. Many of them have the

unpleasant habit of ejecting an acrid and

evil-smelling hquid from glands on their

fore-body. It is said that this fluid

getting into the human eye has caused

blindness. Although, as stated, there

as a native of Britain.

The walking-leaf Insects arc regarded by systematists as belonging to the same

family as the stick-Insects : but they present so different an appearance that we
reserve them for separate treatment.

Photo by] [E. Step, F.L.S.

A Domesticated Stick-Insect.
In recent years this Indian species lias been reared extensively
in this country, its sluggish habits and the absence of wings
niaUing it amenable to close confineinent. In almost all cases the

indivitluals are females, the male having been seen on two or
three occasions only ; nevertheless, the females produce an
enormous number of fertile eggs. The hatching of an egg of

this species is shown on page 130.

are European species, not one is found



Gray's Spiny Stick-Insect.
Some of the " sticks " are liberally armed with sharp spines, which increase their resemhlanro »^ fh^ .k„™ u u , • , ,

They also help, probably, as a protection agai.ist enemils!^ It wiU be seenirat n this Bomean "pedes tte^io^lfts ofThr'^h"',
'"'•'

^'"l"drawn out so much as usual and arc much stouter. It is nearly a foot in length, and twoTnches across^thc middle of the body
''
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[Harold Bcistin.

Ants as Spring-cleaners.

Anglo-Indians tell us how,

upon occasion, ants other than

those that nest in the walls or

under the floors of their bunga-

lows, pay a visit from outside,

and make a deadly onslaught

upon the cockroaches, crickets,

and other domestic pests. But
it is in tropical America that this

kind of thing is done at times on

a grand scale. Madam Merian,

who visited Surinam at the very

end of the seventeenth century,

tells us of a large species of ant

that " when they issue from their

excavations, which thev do twice

in the year, their numbers are so

great that thcv hll the houses.

Photo by]

A Foraging Ant.
There is no certainty as to the exact species of ant referred to in the account
of the Trinidad spring-cleaning, but in the opinion of " Amazon " Bates it and rUn frOm One apartment tO
was an eciton or foraging ant, such as is represented in this photograph in -^

the winged condition, twice the actual size. another, killing all thc Smaller

animals and sucking their juices. . . . Even man himself is obliged to take

flight, such multitudes traverse the houses in all directions. When one house

has been in this way stripped and cleared, they pass on to the next, till at

length they return to their holes."

There is no definite indication of species in this reference, and many
authorities have been disposed to cast doubt upon Madam's veracity,

owing to the fact that subsequent observers have failed to substantiate

her statement that the lantern-fly is a luminous Insect. But Lacordaire,

though he denies that these ants of visitation, as Madam Merian called

them, behave in this way as a habit, but only when there is scarcity

of food out of doors, states that he witnessed such a visitation in

Cayenne. Bates is of opinion that the ant referred to was one of the wandering
or foraging ants,i but he says that during his long stay on the Amazons he heard

of no instance of their entering houses. On the other hand, a Mrs. Carmichael

has left a vivid and detailed account of the manner in which an armv of these ants

—which she calls " chasseurs "—effected a most salutary " spring-cleaning " of

her house, Laurel Hill, in Trinidad, and by great good fortune Messrs. Kirby and
Spence have handed that account on to future generations by quoting it in their

classical " Introduction to Entomology." There are certain points in it, such as

the reference to the presence of the blackbirds
—

" never seen but at such times
"

—which agrees so closely with Bates' account of the ant-thrushes, that they give

it the stamp of authenticity. It is a long account, but is really well worth repro-

duction in full, for Kirby and Spence are only read by the elect in these days.

' ]'"citon haniatuiT, or E. (Irej)anophora.
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Space, however, compels us to abridt^e it somewhat. The presence of the birds

tirst attracted Mrs. Carmichacl's attention.
"

I asked the house-neiiress, who at that moment came up from the garden,

what could be the cause of the appearance of those blackbirds ? She said ' Misses,

dcm be a sign of the blessing of God ; dey are not de blessing, but onh' de sign,

as we say. of God's blessing. Misses, \-ou'll see afore noontide how the ants will

come and clear the houses.' At this moment I was called to breakfast, and thinking

it was some superstitious idea of hers, I paid no further attention to it.

" In about two hours after this, I observed an uncommon number of chasseur-

ants crawling about the floor of the room ; m\- children were annoyed by them,

and seated themselves on a table, where their legs did not communicate with the

floor. The ants did not crawl upon my person, but I was now surrounded by them.

Shortly after this, the walls of the room became covered by them ; and ne.xt they

began to take possession of the tables and chairs. I now thought it necessary to

take refuge in an adjoining room . . . and this was not accomplished without

great care and generalship, for had wc trodden upon one we should ha\e been

summarilv punished. There were several

ants on the top of the stair, but they

were not nearlv so numerous as in the

room we had left ; but the upper room
presented a singular spectacle, for not

onlv were the floor and the walls covered

like the other room, but the roof was

covered also.

" Tfie open rafters of a West India

house at all times aff:ord shelter to a

numerous tribe of Insects, more par-

ticularlv the cockroach ; but now their

destruction was inevitable. The chas-

seur-ants, as if trained for battle,

ascended in regular, thick files, to the

rafters, and threw down the cock-

roaches to their comrades on the floor,

who as regularh' marched off with the

dead bodies of cockroaches, dragging

them awa\" b\' their united efforts with

amazing rapidity. Either the cock-

roaches were stung to death on the

rafters, or else the fall killed them.

The ants never stopjx'd to devour their

prey, but conveyed it all to their store-

houses.
" The windward windows of this

room were of glass, and a battle now
ensued between the ants and the jack-

Photoby] [E.SU-t>, r.L.S.

FoR.\GiNG Ant.
One of till" foraging ants— the sickle-jawed species— that engage in

the welcome work of house-cleaning in parts of South .America and

some of the neighbouring islands. The sickle-shape of the great jaws

is well >l)own in the photograph, which is four times the actual size

of the ant.
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be called the

wasp, and its

Spaniards on the panes of glass. The jack-spaniard ^ may
wasp of the West Indies ; it is twice as large as a British

sting is in proportion more painful ; it builds its nest in trees and old houses, and

sometimes in the rafters of a room. These jack-spaniards were not quite such

easy prey as the cockroaches had been, for they used their wings, which not one

cockroach had attempted to do. Two jack-spaniards, hotly pursued on the window,

alighted on the dress of one of mv children. I entreated her to sit still, and remain

quiet. In an inconceivably short space of time a party of ants crawled upon her

frock, surrounded, covered the two jack-spaniards, and crawled down again to the

f^oor, dragging off their prey, and doing the child no harm.
" From this room I went to the adjoining bed-chamber and dressing room,

and found them equally in possession of the chasseurs. I opened a large military

chest full of linen, which had been much infested ; for I was determined to take

every advantage of such able

hunters. I found the ants already

inside ; I suppose they must have

got in at some opening at the

hinges. I pulled out the linens on

the floor, and with them hundreds

of cockroaches, not one of which

escaped.
" We noN\' left the house, and

to the chambers built at a

distance ; but these also

in the same state. I next

proceeded to open a store-room at

the end of the other house for a

place of retreat ; but, to get the

key, I had to return to the under

room, where the battle was now
more hot than ever. The ants had

commenced an attack upon the

rats and mice, which, strange as it may appear, were no match for their

apparently insignificant foes. They surrounded them as thev had the

Insect tribe, covered them over, and dragged them off with a celerity and

union of strength that no one who has not watched such a scene can comprehend.

I did not see one rat or mouse escape, and I am sure I saw a score carried off during

a very short period. We ne.xt tried the kitchen, for the store-room was equally

the field of battle between rats, mice, cockroaches, and ants killing them. A
huckster negro came up selling cakes ; and seeing the uproar, and the family and

servants standing out in the sun, he said, ' Ah, misses, you've got the blessing of

God to-day, and a great blessing it is to get such a cleaning.'

I think it was about ten when I first observed the ants ; about twelve the

battle was formidable ; soon after one o'clock the great strife began with the rats

and mice ; and about three the houses were cleared. In a quarter of an hour more

' rolistes annularis.

went

Httle

were

Photo by]

Jack-Spaniard."
[E. Step, F.L.S.

A common species of wasp in the West Indies is l;nown by this name.
Although it naturally builds in trees it is so familiar in its habits as to come
freely into the houses and to build there. The photograph shows it one
and a half times the actual size.



''M KN ^'

.^...k^.

^._^

\j^

The Spring-cleaning.

Vast hordes ot foraging ants visit a house in Triniiiad and drive out or kill all the vermin—cockroaches of the huge West Indian
species, mice, rats, and big wasps—all the fleeing ones having ninnerous ants attached to them bv the jaws, so that they soon succumbed
to the painful bites.



138 Marvels of Insect Life.

the ants began to decamp, and soon not one was to be seen within doors. But
the grass round the house was fuh of them ; and they seemed now feasting on the

lemnants of their prey, which had been left on the road to their nests ; and so

the feasting continued tih about four o'clock when the blackbirds, who had never

been long absent from the calibasli and f^oisdoux trees in the neighbourhood, darted

down among them, and destroyed by millions those who were too sluggish to make
good their retreat. By five o'clock the whole was over ; before sun-down the negro-

houses were all cleared in the same way ; and they told me they had seen the black-

birds hovering about the almond-trees close to the negro-houses, as early as seven

in the morning. I never saw those blackbirds before or since, and the negroes

assured me that they were never seen but at such times."

Pholo by']

The Drummer.
[E.Step, F.L.S.

Tho huge cockroach known in the West Indies as thedruiniiicr. It is. the kind referred to in the account of the ants' spring-cleaning.
It is here shown only four-fifths of the actual size.

How Insects Breathe.

One of the details of structure in which Insects difier from most other animals

is that they have no lungs and the mouth plays no part in the respiration. As we
have already briefly indicated, the air enters the body of the Insect through a series

of openings called spiracles, which may be found at intervals along tlie sides of the

body. You may close the mouth of an Insect without affecting its breathing in the

slightest degree, for the mouth communicates with the digx^stive svstem only. l)iit

if an Insect be painted with oil along its sides, so that the spiracles are clogged,

death must result though the mouth remains open. In the early stages of dragon-

flies, caddis-flies, and some two-winged flies that h\-e in water until tliev lia\-e

reached their full devel()j)ment, tlie pre\-ailing s\-stem of respiration is so far modified
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that they purify their blood bv means of gills,

which will be described later.

As already pointed out in earlier pages,

the blood flows freely into all available spaces

of the body without being confined in arteries

and veins ; therefore the ordinary apparatus

of lungs, where alone the blood can be brought

into contact with the air to absorb its oxygen,

would not be useful. Under such an arrange-

ment every particle of blood would be brought

in turn to the air ; in the Insect it is the aii

that is brought to the blood, no matter in

what remote part of the body it may be.

This is effected by means of a wonderful

system of elastic pipes into which the spiracles

open. These pipes, known as trachea, con-

tinually branch from the mains and subdivide

into most minute ramifications like the veins

of the higher animals. In their case the tubes

are kept distended by the contained blood

being continuously pumped through them with

force, owing to the unceasing and rhythmical

activitv of the heart. The trachea of Insects

being open to the exterior would collapse under

the pressure of the internal organs but for the

fact that they are strengthened by a spiral

wire of chitin running right through them, which keeps them distended whilst

allowing bends and curves, and the greatest freedom of movement of the body.

There is no part of the Insect that is not reached by these air-tubes. They
extend through the wings, to the tips of the

antenna, to the delicate extremities of the

legs, and into the muscles. Wlicrcxcr they go

they are bathed by the blood, and lluir texture

is so finc^ that the oxvgcn ol the air ]iass(>s

through and i> taken up h\' tlic blood. In this

wa\' the necessity for an arterial system for

circulating the blood is ob\iated. Th(^ circula-

tion and renewal of the air in i\\v>v lubes is

maintained h\- a r]i\-thmical distension and

contraction ol the upper and lower walls of

the hind-bodw wliieh is often ])ereeptible to

the e\(,', and can al\\'a\'s be detected b\' holding pimtoby] [w. west.

an\- largv Insect between finger and thumb. Breathing Mouth ok W.xter-Beetle.

f>.r , .111 i 11 .1 One of the spiracles seen in the prcct'diiig photogr.iph is

Ul course, such a niellUXl does not rt'UeW all llie here magnified to twenty-s^-ven times the natural size, to

, .

,
. , show the fringe of branching hairs by which the air is

air at once, as happi'iis m the expan>ion and liuered before entry.

Pholo by]

How Insects Breathe.
[W. WUst

.\ few of the breathing months, or spiracles, of a water-
bcetl •. They are arranged along the margins of the back
and covered by the homy wing-covers, which hold a store
of air for their supply. They are here shown magnified
seven times larger than their actual size.
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deflation of the lungs ; but it is sufficient, as Insects are not such large con-

sumers of oxygen as the backboned animals. Insects are often enclosed in

tight-fitting tin boxes for many hours on collecting expeditions without any

injury to their health. IMiall and Denny state that though " cockroaches in

carbonic acid speedily become insensible," yet " after twelve hours' exposure tO'

the pure gas thev survive and appear none the worse." A caterpillar that has

fallen into water soon becomes flaccid and apparently dead through the entry of

water into the air-tubes, but if rescued and placed where the water can drain out,

will revive, and resume its former activity. Insects such as bees and wasps, which

exhibit an almost ceaseless activity, are affected by close confinement in restricted

air-space much more speedily than the leisurely flying though larger butterfly or moth.

A main air-trunk extends along each side of the body, with short branches-

connecting wdth each spiracle, and three ramifying branches to each segment of the

body : one to the muscles of the upper side, one to the digestive canal and other

^
^

Photo bv] [«• '*"*""•

How AN Insect Breathes.

In this photograph a silkworm has been made transparent to show the ramifications of the system of air-tubes, which are here seen

as dark, branching threads.

central parts, and the third to the nerves and muscles of the lower side of the body..

The spiracles are sht-Hke openings along the sides, but they are not as simple-

as they appear to be from the exterior. In different families there are a variety of

means adopted for excluding dust, and valves for closing them when necessary.

The simplest forms are seen in some bugs, flies, and beetles. These have round or

eUiptical openings surrounded by a ring of chitin, whilst within is a funnel-like

contraction. In the cockroach the spiracles are permanently open, but there is an

internal valve which can close access to the air-tubes. In the grubs and jiupc-e of

some flies each spiracle consists of a series of small openings, each with a separate

short tube which unites within before joining the trunk tube. None of the foregoing

have lips to the spiracles.

Others are more specialized in character, with hps, furnished with bristles or

hairs, sometimes branching so that they form a kind of sieve. In some cases these-

hairs are external, in others internal, according to the luibits of the species, the



[//. S. Cheavin, F.RM.S.
An Air-tube Junxtion.

^iA'!fhL^?rn!n".oL'I^=,-'?P'^f°T-"''''™
°^ the silkwonn, magnified about eight v times, to show the spiral thread which in hfc prevents theair-tubes trom coUapsuig under the pressure of the other organs.
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obvious reason being the exclusion of dust and other minute foreign matter from

the air-tubes. In the beetles they are covered by the edges of the wing-covers.

As the body contracts in respiration the spiracles open ; when it expands the

spiracles are closed and the air forced by muscular pressure into the remotest

ramifications of the finest air-tubes. In flying Insects the air-tubes expand at

intervals into oval, elliptical, or pear-shaped sacs, which, of course, afford a much
larger supply of air than the air-tubes alone, and so increase the breathing capacity

necessitated by the greater muscular exertion. A former explanation was that

the body was lightened by the extra amount of air in it ; but this is now known to

be incorrect, its specific gravity in air not being affected.

Bacon-Beetles.

Sir Edward Coke, the great sixteenth-century lawyer, has declared that " the

house of every one is to him as his castle and fortress, as well for his defence against

injury and violence, as for his repose." But although we are all fond at times of

boastfully expressing ourselves in the spirit of this legal aphorism, we know that

except against the enemies and annoyers that are of our own kind our strong walls

and locks are incapable of defending us or ensuring our repose. Numerous enemies

Photo by]

Air-tubes of the Silkworm.
[/. F. IIcinuniiHil.

A portion of one of the triiiikliiics seen in a previous photograpli is lierc shown niagnificcl twelve times. It will be seen tliat
at intervals agreeing with the breathing months a nnmber of branch tubes are given off. These convey air to those parts of the
silkworm distant from the sides.
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find their \va\- in, oven where windows are kept

closed and doors only opened to allow passage to

the inhabitants and their friends. These enemies are

so small and individually so insignificant that, like

love in the proverb, they can laugh at locksmiths.

In warmer lands the owner of the castle has to gi\'e

shelter to a far greater number of intruders than

afflicts the British householder whom ("okr had in

his mind, but even here there are sufficient of them

to form the subjects of a most entertaining book,

such as that which ]\h". E. A. l>utler luis written.

To say nothing for the moment of cockroaches,

crickets, flies, and moths, of sexx'ral kinds, there are

beetles that clestro\- om- furniture, others that spoil

the cigars of the lord of the castle, and some moir

daring that attack the food stores of his lady. p,,oiohy e.sup.f.l.s.

Among the latter is one that speciallv attacks hams The B.\con -Beetle.

-mrl Ivi. Mil -inrl \\-hr>«. mi^rlpprlti nro <nfFiripnth^ \Vf>ll -^ '"''''' *'''" '^ "'*''" ""^ ^'^I'lo'is Pf'st "' provision
anCl Oaton, an(l\\n0SC misaeeaS aiC SUmCieniU wen „arcluniscs and oth.r plaas where drlod meats

l-nr>\xn t,, Im-o ,.ni-ii,.rl i+ -n-lTof ^.r,n^' foxx' Koofli^^ are stored. .-\s shown it is four times larger thanknown to lia\e eainecl it—wnat vei\ itw Dec tics
,|,,.,,i^,, n,.- chief mischief is done by it whilst

possess—a popular name, and this name in a '" H"' f^rui, stage.

latinized form' has been acce})ted bv science. The bacon-beetle is only

about a third of an inch long, with a breadth not (juite half its length,

the fore-boch' and the hinder half of the wing-cases black, but the front

half grey. The upper side of the beetle is co\-ercd with hairs, and the

grey band is due to the colour of the hairs in that region, the wing-cover beneath

it being dark red. The remaining principal feature is the form of the antennse,

whose three terminal joints are enlarged, giving a clubbed appearance to the organs.

In these days when we no longer curc^ our own bacon or keep a stock of hams,

this beetle is less seen in the house than formerlv ; but ])rovision merchants still

suffer greatly from its depredations. It is n\'ill\' the grub of the beetle that does

the mischief. This is a very hair\' bea^t, and its ty})e of clothing is shared by all

the members of its famil\-, one of wliieh is the detestcxl museum-beetle.- The
hairs form bundles, and the\- can be contracted or spread out at the will of the

grub. The\- are operated in a wa\- that greatly assists ]:)rogress in narrow passages,

and it is, conse(]uentl\', a diflieult matter to hold one of them between tlu^ lingers.

Some \-ears ago we wfre the recipients of a box containing some hundreds

of these grubs which h;ul causc>d great havoc among bacon in a domestic store-room.

The sender was an angltM-, and wishing if possible to get some counter\-ailing

advantage out of his misfortune sent them to know if we thought they would

serve as bait. Not Ixnng disciples of I/.aak \\'alton we could only express a general

opinion and suggest that he should ui\e them ;i tiial. Judging from the numbers

which reached us—a mere sample we hoped that a hea\-\- creel would in part

recoup him for the damage the larv;e must ha\-e inflicted ; but whether the experi-

ment was a success we ne\"er heard.

It ma\- be surmised that smoked liam- and flitches of bacon not being a direct

' Dermcstes lardarius. - .\ntlirenus musa^orum.
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product of nature, such food is not the ordinary pabuhim of the species. Its proper

place is in the open, and its office in the scheme of nature is to act as a secondary

scavenger. When the blow-ffy grubs and the carrion-beetles have eaten the soft

flesh of a dead bird or mammal, and only the hard sinews and dried skin are

left, the bacon-beetle takes the remains in hand and clears them away.
Several allied species are only to be met with out of doors, and a good place ta

find them is in the dry and shrivelled skins of stoats, rats, hawks, and the

like that decorate the gam.ckeeper's gibbets, where he hangs his victims as a

warning to their fellows.

One species, 1 whose black fore-body is decorated with a spot of white on
each side, has made a dead set upon the skin and leather merchants, and has at

times worked such havoc in their warehouses that we have it upon the authority

of Westwoocl that in his time the London
merchants in these commodities combined

to offer a reward of £20,000 for an

effectual remedy against its depreda-

tions. The impotence of man against

his minute enemies is shown by the fact

that this handsome reward was never

earned. To annihilate a human army
or destroy a fortified city is an easy task

compared with the conquest of a tiny

Insect. Even the naturalist with his

knowledge of the crafty ways of some
of these Insects, has to acknowledge

himself beaten, when, even w'ith the aid

of air-tight drawers and outer doors to

his cabinets, he finds his treasured

specimens reduced to powder by the

industry of the museum-beetle. It is

true that with the carefully made
modern cabinets there is little chance

of the Insect breaking in, even though
a newly hatched grub by the aid of its brushes of hair can lever its way through
an almost microscopic crevice

; but an egf^ may be attached to an Insect received
from a collection lioused in a cabinet of older type, and before that drawer is

examined again much mischief may be done.
The beetle itself is only a couple of millimetres long ; and it has a trick of

tucking its head and legs luider its body when disturbed, and then it looks like a
mere speck of dead refuse. The grubs are (]uite prettv little creatures. In addition
to the general hairy covering there are two brushes at the tail end which are
ordinarily laid over the back, but when the creature is disturlit'd tluse are erected
and the hairs spread out. What can be the i)urpose of this (lisi)la\- it is not c^asy

to determine. Sometimes a box containing suri)lus spt'cimeiis that has been put
aside and forgotten is fou.nd to swarm with these larv.x, the specimens the box

' I )('rnu-sUs vulpiniis.

P!'oto by] [E. Step. F.L.S.

Ax Outdoor Bacon-Beetle.
This beetle attacks the dried carcases of dead animals after the
more succulent portions have been consumed by the grubs of blow-
flies and carrion-beetles. The grub is shown to the left. It is

covered with long, black hairs. The beetle also is black, but a
pretty mottled effect is produced by shining scales which reflect tlie
light. The Insects are here shown four times larger than the actual
size.



The Bacon-Bektlk axd

As known to till' householder the bacon-beetle is seen mostly in or about the larder
bacon, the hairv • - .... .

. . _

after the egg are

(KUB AT WoKK.

If one can contrive

[liy T. Carrcriis.

nou.enoiaer tne Dacon-Deetie is bocn mostly m or about the larder. If one can contrive to lav its eggs on a ham or a side of
.• grubs will soon be in evidence, but may have inflicted much damage before their presence is discovered Th- three stiTP-
• shown in this picture, the lowest figure being the chrysalis.

' •."".^ =i.ao<,D
chry
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originally contained being represented by dust and a few glittering scales. The
beetle grubs have long consumed everything that was consumable. Under such

circumstances they can fast for a long period, casting their skins and slowly becoming

smaller. If opportunity offers they will eat each other, but there are always

survivors waiting for more food to come to them, or for an opportunitv to escape

to pastures new. When at length full grown the grub turns to a chrysalis, the

larval skin merely splitting down the back to reveal the chrysalis within ; and
in due course the tinv beetle emerges.

^%

Clearwings.

In our remarks upon the hawk-moths we have mentioned two near relatives of

the humming-bird hawk-moth that shake the majority of the scales from their

wings in their first flight, and thereafter

present a close resemblance to bees. These

bee hawk-moths do not exhaust the

examples our fauna can afford of moths
assuming a likeness to stinging Insects, and

thereby escaping the destructive attentions,

of at least some of their natural enemies.

At the other end of the scale of classification

is the family of the clearwings,^ so called

because in nearly all cases the hind-wings

are transparent and in many cases the fore-

wings also, except for a marginal band
covered with scales. Some of these remark-

able moths shed their scales whilst they

are in the chrysalis stage, others soon after

they have emerged, but in some species the

scales remain, having been rendered trans-

parent to effect the same result. Fanciful

names have been given to these moths by

entomologists, indicating a definite likeness

to a particular species of the bee or fly

orders
; but in very few cases is this so, though there is in most of them a startling

general likeness to an Insect that can defend itself if attacked. The best of these

counterfeit presentments among our native species are afforded by the hornet-moth -

and the lunar hornet-moth,^ though they do not resemble hornets, but wasps. The
hind-body in both species is marked with alternate bands of black and light yellow,

whereas the lighter bands on the hornet are more brown than yellow. But the pro-

tective value of the likeness is not lessened because their sponsors have given them
misleading names. There arc, it is true, a few naturalists who decline to receive the

modern theory of mimetic resemblance for the protection of certain species ; and
these tell us that the resemblances are purely accidental. But with the enormous
volume of evidence now accumulated it is harder to accept their view than the views
of Bates, Miiller, and Poulton.

Photos bv]

The
[£. step, F.L.S.

Museum -Beetle.
The four stages of this insidious foe of the naturalist. To the
left are the eggs and newly hatched grubs feeding upon the
dried body of a wasp. In spite of its bad habits, the grub is

rather pretty in its adornment of httle brushes and in its

movements. The chrysalis is contained in the split skin of the
full-grown grub, which serves it in place of a cocoon. The
figures are all four times the natural size.

^ Sesiidac. Trochiliuin ajiiformis. ^ T. crahroniformis
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r. \R. Hamock.
'Jhe Cl'rrant-Clearwing

Moth.
A familiar, though misunderstood,
Insect in gardens where there are
currant bushes. The caterpiUar is an
internal feeder and bores out the
centre of the currant stems—a course
of procedure that is followed with
other plants by the caterpillars of all

the clearwings. In the United States
it is known as the currant -borer. The
moth is here shown nearly twice thi;

natural size.

Anyone not a naturalist who may come upon the

hornet-moth, some May morning, as it sits quietly on the

trunk of the })oplar from which it has recently emerged, will

be fully justifted in believing it is a queen wasp. Not only is

the general appearance that of a wasp, but the hind-body

instead of being ffuffx' with its covering of long scales, as

in most thick-bodied moths, has them reduced to so small

a size that the appearance presented is that of the smooth,

hard corselet of the wasp. Further, the hornet-moths

curve the hind-bodv in such a way that it becomes much
more wasp-like than it would bt- if fully extended as in

other moths. The antennae, too, are exactly the shape of

the same organs in the wasp.

Nearh' all this group of moths fly by day, and

the thick-bodied species are fond of sitting quietly

upon tree-trunks. Now' other moths that expose

themselves in this manner are protected either by their

colour and markings assimilating closely to the bark

and rendering them inconspicuous, or they are

stroneh' marked with black con-

trasting with red or yellow in

bold spots or lines. The latter

colouring indicates that they are

dangerous food, and insectivorous

creatures turn away from Insects

so marked. Wasps and many
other stinging Insects have this colour scheme, and it is

quite reasonable to suppose that defence less moths

that closely resemble them will escape many dangers

that would otherwise beset them. The lunar hornet-

moth is very similar to the hornet-moth, except that,

whereas the latter has a vellow head and black collar,

with a patch of vellow on each shoulder, the former has

a black head and yellow collar. The hind-body, too,

presents some difference, the black bands being heavier

in the hornet-moth and the \t11ow ]->redominating in the

lunar hornet.

The other species, of which there are a dozen natives

additional to the two mentioned, are all smaller, and

present a close general resemblance to various species of

solitary-wasps and ichneumon-wasps—all of them beautiful

little creatures that fly in the sunshine and walk over

leaves with much the air of the wasps they resemble when

searching for caterpillars. All of tluin lia\e long legs,

which are dis]:)la\-ed in a wa\- that help> the imposture.

Photo by] U. Main, F.E.S.

Orange-tailed Clearwing.
So remarkably like a stinging Insect

does this moth appear when on the wing
that for many years it escaped the

notice of the moth-hunter ; and it is

only within the last ten years that any-
thing very definite has been known
about its habits. Though in general

appearance something like the currant-

clearwing, it is readily distinguished by
its more robust bcnlyand the spreading
orange " tail."
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Photo by\ [H. Main, F.E.S.

Lunar Hornet-Clearwing.
This fine example of the clearwing family has just emerged
from the chrysalis-skin, which is seen below, sticking out
from the exit of the burrow in which the caterpillar has
passed its life as a wood-feeder.

One of the best known of ttiese moths is the

currant-clearwing,^ with wings of orange and

black, and a black body belted with yellow.

It may frequently be seen in early summer
running over the leaves of currant bushes in

gardens. Its early life was spent as a cater-

pillar in boring out the centre of the currant

stems. This is the method of life followed by
the caterpillars of all these clearwings—they

are all internal feeders, and most of them

appear to take two years in arriving at

maturity. Both the hornet-moths feed as

caterpillars in poplars and willows. The very

rare clear-underwing - affects the inner bark of

the poplar, the \\'elsh clearwing ^ the same part

of the birch, and the white-barred clearwing

the stems of alder, where it remains for nearly

three years.

Remarkable testimony to the efficacy of

the protective resemblance of these moths to

stinging Insects is afforded by the case of

the orange-tailed clearwing.^ Until the year

1829 it entirely escaped notice as a British

Insect, and up till a few years ago it was

supposed

to be one

of the
rarest

;

but this

now appears to have been due to its power of

imposing upon moth-hunters, who let it escape

in the belief that it was not a moth they saw\

It was supposed to feed as a caterpillar in the

stems of dogwood, but within the last few-

years its food-plants have been discovered to

be chiefly guelder-rose and wayfaring-tree, and

with this knowledge large numbers of the

caterpillars and chrysalids have been taken.

It is known to be extensively parasitized by

ichneumon-wasps, against wliich the re-

semblance to their own order is not (effective,

because the attack is made not upon the moth
but upon the caterpillar ; and a very large

percentage of those reared in captivity are

found to be thus destroyed. But that a

> Sesia tipuliformis. - S. tabaniforniis. ^ S. scoliacformis.

,r^

Photo by, /.. X./.. J-.I..S.

Lunar Hornet-Moth and Wasp.
Seen apart, the Umar hornet-moth would be readily

accepted as a wasp by most persons ; but when, as in

this photograph, the two living Insects are seen in

proximity some differences as well as resemblances are

evident between them.

' S. andrcnaeformi.s.
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Photos by] [II. Minn, F.E.S.

Early Stages of the Lunar Hornet-Moth.
In thc'Sf split stems of willow the full-grown caterpillar is

revealed above just after it has completed the spinning of its

cocoon and is awaiting the change into the chrysalis, lielow

the same individual is seen just after attaining to the chrysalis

stage. The discarded caterpillar-skin is pushed back to the

tail-end.

^ Sesia vespiformis. ^ S. myopaDformis.
® S. muscacformis.

considerable residue does survive to mate
and lay eggs is proved bv the comparative

abundance of the caterpillars in suitable

situations. The caterpillar when full grown
and about to become a chrvsalis prepares

an exit for itself as a moth, but closes it with

a door that exactly matches the surrounding

bark and allows easy egress.

Of the remaining species, the cater-

pillars of the yellow-legged clearwing ^ feed

on the inner bark of the oak, the red-belted

clearwing - in apple and pear, the large red-

belted clearwing*^ in birch, the red-tipped

clearwing^ in osier, the six-belted clear-

wing^ in bird's-foot-trefoil, the thrift clear-

wing ^ in the roots of sea-pink, and the

fiery clearwing ' in the roots of dock and

sorrel. All these caterpillars have a nearer

resemblance to the grubs of wood-boring

beetles than to the larvcC of moths.

Long-horned Grasshoppers.

Grasshoppers are divided into two

groups—the long-horns and the short-

horns—and the differences between them

will be found set out in some detail in a

later article on the short-horns.

The best known of the long-horns to

English readers in the south is the large

green grasshopper, and this is a very fair

representative of the long-horn family.*^

Although there are species that exhibit

considerable eccentricity of ornamentation,,

the long-horns may be said to be more

graceful, as a rule, than the short-horns.

They are less stoutly built, the wings are

broader, and the antennae very long and

slender. The females are distinct from the

males at a glance, for in most cases tliev

are provided with a sword-shaped addition

to the end of tlu> body—the egg-placer.

Often this exceeds in length the rest of the

body. It is variously used, sometimes for

placing the eggs in the earth, occasionally

it is employed for piercing the twigs of

liciformis. * S. formicacformis. ^ S. ichneumoniformis.

. chrysidiformis. ^ Locusticl<x\
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Photo by]

This is the finest of the British grasshoppers, but it

inconspicuous among the foliage of trees and bushi_-s.

is a powerful singer.

E. Step, F.L.S.

The Great Green Grasshopper.
uniform bright green tint makes it very
Till- photograph is of a female. The male

plants or the flesh

of galls in order

that the eggs may
be deposited there-

in.

In this family

we find a remark-

able feature in the

situation of the

organs of hearing.

To carry them on

the back as the

short-horns do is

strange enough,

but to have them
in the shank of the

fore-legs appears to

be a much more

extraordinary
situation for such

organs. But we
can at least point to a somewhat parallel case in the lobsters, shrimps, and other

long-tailed crustaceans, where the ear is situated in the lowest joint of the antenna.

In this leg-ear of the long-horns there are two drums, formed by a thinning of the

outer integument of the leg on each side. In the interior there is a large air-chamber

close against each --^^

drum, and the air- *,^^ .^^t"""**" *

supply for these

chambers is de-

rived, not from the

general respiratory

system, but from

special pipes whose

inlets are on the

back of the fore-

body above the

front legs. It is

not clear why such

a special supply

should be neces-

sary. When one

has got over the

first shock of sur- '"" *

\'ariable Green Grasshopper.
prise on finding This long-hom is frequently fouiul among the foliage of trees, eating not only the leavt

the ears in so

//. lia>ltn.

but also the

Insects to be found there. In autumn the fcnrale deposits her eggs in oak-galls, where they remain

during the winter and hatch in the spring.
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unusual a situation, one has to admit that they are admirabh' placed

for hearing, for they are carried in front of the body, and the legs can

be turned easily so that the ear-slits face the direction from which the sounds

are coming.

The great green grasshopper, ^ the largest of our native hoppers, is a very

fine creature, and a musician of great power. On this account he is

frequently kept as a pet, perhaps not so much because his singing

appeals to the musical ear, but rather because of the wonder that so

small an animal should produce so strong and penetrating a note. He
is probably far more carnivorous than herbivorous, and will catch flies

with his fore-legs and devour them. Entomologists who " sugar " trees

to attract the night-flying moths often have cause to complain of

this Insect, who walks up the tree-trunks and picks off the moths
from the sugar-patch for his own supper. They have also, like the

moths, a weakness for the sugary fluid itself, and probably are first attracted

by its smell, and only by accident find the more substantial fare. Another,

the variable green long-horned

grasshopper,^ which is some-

times mistaken for the last-

mentioned, has also a taste for

an Insect diet, for we have

found it devouring the chrysalis

of a moth.

The katydids of North

America—which we shall deal

with separately— are also

among the long-horns. Some
members of the family are re-

markable in \\'a3's other than as

musicians. Some of them are cave-dwellers, and though these are minus wings and

ears, they have legs and antennas developed to enormous length. The
similarity of these one to another is astonishing—though the\' are only distantly

related species and found in parts of the world so far apart as the ca\'esof Austria,

Kentucky, and New Zealand. They afford a good illustration of the fact that

identity of habit often brings about similarity of structure. Many of the \\-ing(xl

species are good examples of protective coloration, their ample wing-C()\-ers being

not only of a bright green colour, which renders them in\-isible wlien at rest among
vegetation, but some of them exhibit a close resemblance to llu' \-eining of K-aves,

and a finishing touch is sometimes added in the shajx' of spots ^uch as in real leaves

are due to the attacks of fungi and Insects. One of the leaf-like kind is the great

shielded grasshopper,^ which Wallace found in New Guinea, and which is Jive inches

long. This fine grasshoj^per has tlu> fore-body covered by a large, triangular, horny

shield, two and a half inches long, with tootluxl edges, a somewhat wavy, hollow

surface, and a faint line down the centre, so as to resemble a leaf \-ery closely. " The
glossy wing-coverts (when fully expanded more than nine inches across) are of a fine

1 Locusta viridissima. - IMcconema varians. ' Rlcsalodon cnsilcr.

A Grasshopper that IMimics an Ant.

The actual sizeof thisspeciesis only one-third of an inch long, and by most observers
it would be passed over as an ant. Owing to the disposition of colour on the body
it appears to have the form of an ant, and probably it thus escapes molestation in

a country where ants are plentiful. It is a native of the Sudan.



Photos by]

Long-horned Grasshoppers.
[ir. /. Liia^s, F.E.S., ami E. Stefy, F.L.S.

The two upper figures are of the great shielded grasshopper of New Guinea, male and female, much reduced in size. The lower two are

wingless forms : that on the left being a female of Peters' hetrodes from .\frica, with strong spines along the margin of the fore-body. To the
right is the marbled diastremmena, which has recently become established inJF.nglish greenhouses, having been unintentionally introduced
with plants from Japan. Note the"great length of the thread-like antenn:r.
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I HE lU'sir (hi; III'

[H. Ba

A common, brown-coloured long-horn, whose favourite haunt is about
hedgerows. The present photograph is that of the female, indicated by
the sword-shaped egg-placer.

green colour, and so beautifullv

veined as to imitate closely some
of the large shining tropical leaves.

The body is short, and terminated

in the female bv a long, curved,

sword-like ovipositor, and the legs

are all long and strongly spined.

These Insects are sluggish in their

motion, depending for safetv on

their resemblance to foliage, their

horny shield and wing-coverts, and

their spiny legs."

But probably the most re-

markable of these protected grass-

hoppers is a small species, ^ only

a third of an inch long, that is

found in the Sudan. With the

majority of observers it would
easily pass for an ant, and the

inference is that ants are abundant

where it lives, and this disguise has been brought about as a means of

preserving a wingless race of grasshoppers from attack by ants. One of the

characters of grasshopper structure is the absence of any well-defined waist, the

stout hind-body having a straight under side and being attached to the fore-

body by its full width and depth. In ants, as the most superficial of observers

must have noticed, these two parts are connected by an exceedingly slender stalk

that makes one wonder how the vital machinery necessary can be squeezed into

so tenuous a strait. This ant-like

grasshopper appears at first sight

to have such an attenuated junc-

tion between fore-bodv and hind-

body ; but this is an optical illu-

sion brought about b\- nature

painting the under side and sides of

the grasshopper with white in such

a fashion that at a slight distance

this portion is not seen and onh' the

stalked bo(l\- of an ant remains.

There arc other remarkable

iorms among the long-horns as

among the short-horns. .\ few-

resemble stick-Insects, ("eitaiii of

the wingless species attain a large

size and an aspect of ferocity,

some of them being very liberally

1 Myrnicco]ihana iallax.

Photo by] [H. Bastin.

int. Bl!5H CutKi'.

In this photograph the male is shown. The difference between the sexes will

be seen at a glance oncomparing the hind-parts.
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decorated with spines upon the fore-body as well as the smaller ones usual on the legs.

There are few representatives of the family in Britain, and of these the majority are

found only in the South of England. Quite recently, however, their numbers have

been increased by the introduction of a singular alieni with foreign plants, which has

become naturalized in our greenhouses. This, no doubt, will cause alarm to the

owners and gardeners, but it is probable that it will do them far more good than

harm by destroying noxious Insects rather than plants.

Digger-Wasp and Cicada.

The digger-wasp ^ is one of the largest species of wasp, and withal one of the

fiercest of its kind. Like other of the solitary-wasps whose ways are described

in this work, its efforts on behalf of the comfort and well-being of its progeny take the

form of excavating deep burrows and provisioning them with sufticient food to last

the grub until it is fully grown. It is a fine black and yellow-banded wasp with

the black predominating over the yellow ; and with a spread of wings amounting

to two and three-quarter inches.

Selecting a bank where the

soil is drv the female digger drives

a shaft into the bank for a distance

of about six inches, almost hori-

zontally, but with a slight down-

ward slope. Then it makes a

sudden turn, is continued vertically

for a similar distance, and ends in

a spherical chamber an inch and

a half across. Sometimes there are

several side branches of the main

shafts, each ending in a similar Xhe Dk;ger-\\asp.

round cell. Kach cell has to be 'his soIltary-wasp, here shown of the natural size, preys upon the much
. . 1

1 r
• • 1 larger cicada, which it stings and then entombs in a cell in the earth

provisioned before it is readv to excavated for the purpose. I'pon the paralyzed cicada an egg is laid, and
. . . ,

" the wasp-grub that hatches tlierefroni finds in the cicada sulTicient food to

receive one of the digger s eggs, support its development.

and to this end the digger-wasp sets out on a hunting expedition. Its prey is

one of the large cicadas, known in the United States as the lyreman^ or dog-day

cicad.i, an Insect that is niurh kirger, and in triitli (|iiitf twice the weight oi the

digger, 'ilie olnious w;i\- of dealing with a capture that has this advantage o\'er

the captor is for the latter to divide the booty and take it away j)iecemeal. Uut

the digger wants its \ictim whole and still ali\-e, tliough paralyzed and helpless.

To hunt for cicadas is not a matter of great difiiculty, for the males so per-

sistentK and loiidh- ad\ertise their pres(>nt situation that they cannot well be

overlooked. The digger-wasp has onl\- to ll\' to the trees from which the doleful

chorus of cicada notes is swelling, and pick out the lyreman that appears to be

most suitable. But among the branches it is impossible to get a start in flight

with so heav\- a load. A weight, however, mav be dragged or hauled when it cannot

be (juried ; and the digger ha\'ing stung its victim to ensure (juiescence starts

hauling it up the tree until it arri\'es at a clear space at sufficient height to enable

' Diastrinmui niarniorata. - Sphccius spcciosus. ' Cicada libicen.
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it to make a long sloping flight to its mine shaft. It will spend more than an hour,

if necessary, in the task of hauling its load to a favourable position for flying off.

Riley found that in some of the cells there are two cicadas entombed with the

digger's egg, and in other cells only one ; and he supposes that one cicada suffices

to nourish a digger-grub that is to develop into a male, and that two are required

for the development of a female. Upon one of these an elongate w^hite egg is laid,

and this hatches in two or three days. The grub is broad at the hinder end and

tapers to a point forw^ards. The slender head is thrust bctw^een the joints of the

cicada's body, w^hose substance is thus entirely absorbed. In little more than

a week only the skin is left, and by that time the wasp-grub is full grown. It now
spends a couple of days in constructing a cocoon of mingled silk and earth, in

which a number of pores are left, apparently to allow air for the grub until its

change into the chrysalis stage. The cocoon is spun in early autumn, but the

change of the grub to the chrysalis does not take place until spring, and then it

is soon followed by the emergence of the perfect digger-wasp.

The digger-wasp has serviceable jaws,, and soon cuts through the cocoon which

imprisons it and makes its way through the shaft to the outer world. In summer
it is abundant in North America, and is

generally avoided on account of a well-

deserved reputation for the severity of its

sting.

The Bug Family.

The term bug is used here nut in the

sense in wdiich Americans commonly use

it as including Insects in general, but in

the sense understood by the British

naturalist, to whom it indicates one order

of Insect life,i an order that includes many remarkable forms, many beautiful

forms, and many whose ravages among plants make a knowledge of the

order important and even necessary to all who have to do with cultivated

vegetation. But, although something like eighteen thousand species have

been named, and over a thousand of these occur in the British Isles,

it remains one of the least studied orders of Insect life ;
and, although we have

labelled and classified this considerable number of species, of only a few have we

learned anything of their natural history. These few, it is perhai')s unnecessary

to state, are mainly those that come conspicuously into antagonism witli man the

cultivator
;
yet even in this restricted view of the family, there is much still to be

learned and many debatable points in their economy to be cleared up.

One characteristic of the entire family is that they do not undergo a complete

metamorphosis. There is little difference of form between the infant and the

adult, though the acquisition of wings, of course, makes considerable dilference

of appearance in many species. In this matter of changing only by the acquisition

of wings they agree with members of the grasshopper and cockroach lamily ;
- but

there is this difference, that whilst the latter have cutting-jaws througlujut life,

1 Order Khynchota. ^ Orthoptera.

Photo byl

The Digger's Victim.
lE.[Stfp, F.L.S.

Having stung and carried off the cicada to its underground cell,

a single egg is deposited upon it, as shown. Occasionally two
cicadas may be found in a cell with only one wasp-egg.



Thk Digger-Wasp and the Cicada.
Oiu- ot the largest and lurccst of wasps is shown, nearly twice tlu' actu.il size, in the act of carrying a cicada to its nost. In one of its cells
underground its full-grown grub js seen feeding upon a cicada ; and in the other cell a grub is spinning its cocoon prior to changing to the
chr>-salis. In the middle of the cocoon will be seen the pore-like openings always left as though for the respiration of the Insect within.
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the bugs have their mouth-
parts designed not for cutting

soHds, but solely for imbibing

fluids—the sap of plants or the

blood of animals. This beak
consists of a long, jointed

sheath, grooved along its inner

face, and believed to be com-
posed of the modified upper

and lower lips. When not in use

it folds out of the wav bv lying

close against the under side of

the body. Within this grooved

sheath lie four fine bristles

which can be lengthened or

shortened. Two of these four

bristles are barbed at the point.

In some species the sheath

appears to make an incision in

the skin of the animal victim,

but in most cases, at least of

the plant-suckers, its tip is

believed to be merely brought

in contact with the spot to be

tapped and then the bristles

penetrate the surface. The
secretion of the salivary glands

is then passed down the sheath,

which has the effect of thinning the fluid to be imbibed b\' the Insect, and so reduced

it mounts by capillary attraction between the bristles to the closed mouth. This

appears to be the method by which the diverse forms of bugs obtain their

nourishment.

The bugs are nominally all four-winged Insects, but, as in other families, tlu're

are species in which for reasons connected with their habits the wings are not

developed. According to the character of the wings the bugs have been divided

into two sub-orders. In the first of these, or true bugs,i the front jxiir differ from

the hind pair in having the basal half of their area of a thicker, more horny character

than the apical half. When the wings are closed at rest these thinner portions

overlap. In the second sub-order,- which includes the cicadas, th(> ]ilant-lice,

and the scale-Insects, there is more uniformity in the consistence of the front wings,

which arc not laid flat on the back, but form more or less of a ridge above it from

which they slope over the sides of the body. In both sub-orders there is little

change of form apart from the acquisition of wings, which are gradually developed

outside the body.

One of the characteristics of the race is such as to force itself upon the attention

^ Hemiptera-heteroptera. ^ Hemiptera-homoptera.

Photo hy\

Leaf-legged Bug.
\_H. Bastm.

\ plant-bug of remarkable design from South America. The very long and slender
hind-legs spread out at the top of the shank into prettily-coloured leaf-like giowths,
which must tend to disguise its true nature when seen upon foliage.
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of the least observant. This is the possession of stink-glands, which have, no doubt,

considerable importance in protecting the bugs from susceptible enemies. During

the immaturity of the Insect the glands are situated on the back, near the^middle

of the hind-body—the position where they would be most effective as offensive

weapons ; but when the wings are developed this part is covered by them, so the

stink-glands are removed to the lower surface. In the majority of species the

odour of the excretion from these is very offensive to the human sense of smell,

but there are cases in which it is not unpleasant to us, though it may be presumed

that it is objectionable to some possible enemies. A Tasmanian species, which

dances in thc> air like a midge, gives off the odour of musk, and one found on our

own heaths is redolent of jargonelle pears !

As a rule the head is small, though in the lantern-flies it is enormously developed.

The fore-body is usually broad, and in many species one of its three divisions is

curiously enlarged. In the membracids (described in a separate article) it is the first

division ^ that takes on the large and grotesque shapes that entirely mask the true

form of the body. The second division '^ sometimes becomes a huge shield extending

over the third division and the hind-bodv, and entirely hiding the wings. In some

cases this gives the bug the appearance of being a beetle. There are many species

in which close inspection is needed to satisfy one that the Insect is really a bug and

not a beetle, an ant, or a fly. Some, again, approach very closely to the form of

the stick-Insects. Among these mav be mentioned our native ranatra, whilst the

smaller water-bugs known
as water-measurers ^ look

like stick-Insects that have

newly emerged from the

egg. All the members of

one genus'* resemble the

seeds of umbelliferous
plants. There are two that

resemble gnats, not only in

the general shape and the

wings being longer than the

body, but the legs are very

long and slender, and held

in the positions common to

gnats' legs. Another -"^

is

like a small long-horned

grasshopper,

are verv ant-

Iwo others

like, and a

tliird'' is so in its early

stages, but here the re-

semblance is larg(>l\' ilue to

a pale mark on each side

where the hind- and fore-

bodies join. These pale

1 Prothorax. - Mesothorax ^Hydrometra

Photo by] [H. S. Cheavin, F.i?..1/.S.

Young Bed-Bug.
.\ small example of this disgusting parasite is here shown magnified twelve times. It

shows the structure of the body. The piercing beak is extended in front of the head.

" Orlhostira. ^ Berytiis clavipcs. " Nabis lativentris.
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patches have the effect of painting out as it were part of the body,

and so altering its apparent shape that it becomes exceedingly ant-

like. This likeness is especially noticeable when the bug is seen from

the side. In some of the foreign species this resemblance to other Insects is

strongly developed. A Brazilian species ^ is to all appearance a young " stick
"

with thread-like body, and the exceedingly long legs are, of course, finer still. The
first pair have the foot hinged so that it can fold down on the shank, mantis-fashion,

and so serve for securing prey. A Chinese bug,^ three-quarters of an inch in length,

is got up exactly like a daddy long-legs ; and a related species in Brazil bears an

extraordinary resemblance to a large wasp, and imitates the buzz of the wasp.

Very little is known of the life-histories of the various species of bugs ; but

it has been ascertained that a few species at least display some parental instinct,

such as one usually finds restricted to the social Insects—ants, wasps, and bees.

The most noteworthy example is a British

species ^ found on birch-trees, which emulates

the domestic virtues of the earwig, seeing that

she not only lays from thirty to forty eggs in

a diamond-shaped batch, but mounts guard

actually over them for three weeks, when they

hatch. The young bugs remain with their

mother, who covers them like a hen covers her

chicks, until a few days before their first moult,

after which they separate. In the South of

Europe there is another species,^ whose sides,

legs, and antennse bristle with long spines,

among which the male carries the eggs, which

are probably laid in position by his mate ; but

of this nothing certain is known. The ocean

bugs,^ with which we shall deal separately,

also carry their eggs, but the carrier is the

female. In some American species of fresh-

water bugs'' it is the male again that is

entrusted with this task ; they are laid in a broad patch in the middle of

his back.

Among remarkable forms of bugs should be mentioned our conmron fresh-water

species, the water scorpion, which is so flat and thm that there does not appear to

be room for internal organs, but they are there, ne\ ertheless. The front legs have

the foot bent on the shank to enable it to capture and retain its victims whilst

they are being bled to death. A more remarkable adaptation of the fore-legs to this

purpose is found in the Burmese crab-bug,' whose upper parts are liberally

furnished with spines, and the fore-limbs are shaped like the nippers of a crab.

The bugs that suck the j uices of plants include several which have the bad taste

to select man's crops for the purpose, and they are in consequence included in the

list of Insect pests. Among these is the mosquito blight^ of the East Indies,

which has remarkable outgrowths from its fore-body, and one of these looks like

1 Ghilianella filiventris. ^ Myiodocha tipulina. ^ Acanthosoma intenstinctum. * Phyllomorpha
laciniata. '^ Halobates. * Zaitha. ' Carcinocoris bingliami. " llelopcUis.

Photo by] [E. Sh'p, F.L.S.

Big-legged Bug.
This bug, a native of Trinidad, etc., is remarkable for the

extraordinary development of the hind-legs as compared
with the first and second pairs. It is here shown of the

natural size.



Huniming-biras, aiul is frequently accei el as suH U iVLu-?^t ,° '

''"« "o'li closely resembles one of the

seen; ^^.n ,Ji..,, ^^^^^^^^^^ J^^'tr^Z^l^^!:^^ -" I-





The Bug Family, i6i

a big-headed pin standing erect, and making the bug appear as though it had been

in the hands of an entomologist. This bug attacks the growing plants of tea, and

an allied species known as moesa blight shares its bad habits. Not only do the bugs

suck at the young leaves and shoots, and impair their quality for tea-making, but

the female pierces holes in the shoots and plugs them with her eggs, which may
account for the unwonted flavour one

sometimes gets in a cup of tea. There are

at least two others, the chinch-bug ^ and

the cotton-stainer,- that are destructive,

the first to corn and grass, the second to

the cotton crop. The latter species has

also takrn, in Florida, to sucking oranges

—

not the leaves, but the fruit—and wherever

one has dipped his beak through the peel,

the orange begins to rot.

But the great pest among bugs, the

one which has created a prejudice against

the whole race, and almost made the word

one to be tabooed, is the atrocious blood-

sucker^ that has attached itself to human
habitations, where the structure and the

furnishing has made it possible. In this

country at the present day it is probably

onlv the poor that suffer from this pest,

but in former times all classes knew it too

wt'll. Like some other Insect annoyances

it is an introduction from abroad, though

no one can say which country is its proper

home. It has been with us for about

four hundred years, probablv entering

our seaports in home-bound ships, and
gradually extending from the circumference

to tlu^ centre. In the bed-bug wings are

not dt'vel()])ed, though the vestiges of them
may still be found. It is possibk' that

finding man with his ships and couches

so good a carrier to extend its distribution,

it gave up developing wings as no longer

necessary to it. We do not wish to dwell

at length upon what many readers will

probably consider a disgusting subject,

but there are one or two points whith, we think, will ha\-e intt-rest for them. Many
persons tolerate cockroaches in the house in the belief that these Insects protect

them from the ]M)ssibilit\- of an invasion of bed-bugs. This belief appears to be
well touiuled, tor it is said that the red-coat is a bonne boitche for the brown-coat.

1 Hli.ssus k'ucoptfius. - Uysdcrcus siiturellus ^ Ciine.x lectularius.

Water Scorpion.
[£. Stct>. F.L.S.

All t\.ini]il<> ot till- aquatic bugs. The broad, llat body is very
tliiu ; aud the foro-hinbs are developed to fonn admirable
elaspiiig organs, the shank and foot closing down in a slit along
tlie front edge of the thigh. Three times the natural size.
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Not only is this so, but there is another bug ^ that flies into bug-infested houses

and feeds upon the pests. This bug-kilhng bug is, however, a rather dangerous

ally to call in, for he is so fond of human blood that he takes it from its source, as

well as second-hand. In its earlier unwinged condition this fly-bug, as it is some-

times called, covers its back and limbs with dusty rubbish, which makes it scarcely

recognizable as what it is. But the bed-bug has another enemy in the shape of

a little black ant, allied to the minute yellow ant—an imported species—that

often establishes itself under the floors and hearthstones of houses in towns. It

is said that these ants if they take up quarters in a bug-infested house will soon

effectually clear out the red-

/ ^
V ^ coats.

Hawk-Moths.

\

the

Though the hawk-moths are

largest and handsomest of

our moths, they are little known
to the public, except when pinned

out in collections. Then they

evoke admiration ; but if a

li\'ing specimen should chance to

put in an appearance through the

open window at twilight, it

causes the greatest consterna-

tion and alarm. If it is one of

the larger species, whether it be

the death's-head or not, it is

almost certain to be ascribed to

that species, and various con-

sequent evils will be feared. No
doubt, were they seen more
frequenth' thev would inspire

less alarm ; but they have a way
of securely hiding themselves

during the day, and do not fly

until dusk. The general scheme

of colour and marking is such

that, when the wings are folded to the sides, there is a general harmony with their

surroundings, so that it may happen that one of these large moths is well within

range of the eyesight but remains unseen.

The caterpillars, too, from their large size should be frequently seen, but here

again colour renders them all but invisible in most cases, and the exceptions are

so marked as to make the beholder afraid to touch them, in the belief that they

are something other than caterpillars. The largest of these caterpillars is that of the

death's-head hawk-moth ,- which when full grown measures about five inches in kMigth,

and has a diameter of more than half an inch. Its colour is yellow-green, upon

' KcMluvius iHTsonatus. - .\chcrontia atropos.

Phoio by]

Typical Bugs.
[H. Bnstin.

The two upper corner examples are shield-bugs—so called from their shape.
Between them is a very -I'lider form, which might be mistaken easily for a crane-
fly. Below it is a spi ' i- - inti imediate in slenderncss and representative of a
large family, of which > \.iiii|i!' s may be seen commonly on garden plants. On
either side of this is om ul the ditch-skaters, that to the right bearing a close

resemblance to a young stick-Insect. .All about twice the actual size.
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TilK MATliKNAL UUG OF THE BiRCH-TREE.

Like tlu- canvi? tliis bu? K.iards h.r batch of eggs until thov have hatched-a period of about three weeks. Afterwards she covers them as a

hen covers lier chicks, until they an- ni'arly full grown, wlien they disperse themselves over the tree.

i6^,
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Photo bvi F.L.S.[E. St.

Thp; Poplar Hawk-Moth.
A characteristic resting attitude of this moth. The hind-wings
being brought up in front of the fore-wings, a conspicuous rust-
red patch is hidden, and the grey-brown colour of wings and
body produces some resemblance to weathered dead leaves.

hawk-moths is the fine but more sober

this we can only claim as a sort of half-n

Plioloby] [/.;. step, F.L.S.

Caterpillar OF the Poplar Hawk-Moth.
One of the most familiarof the hawk-moth caterpillars, frequently
to be found on poplars and sallows. Its rough skin is bcautifvilly
coloured green with diagonal stripes of white or yellow on the
sides. Occasionally the green assumes a brownish tinge.

• Sphinx convolvul

which arc laid on each side seven oblique

stripes. These stripes are compound in

colour, the upper half of each being violet

or purple, the lower part yellow. The
tips of these stripes from the two sides

meet on the back, so that when viewed

from above the caterpillar may be said to

be marked with seven Vs. Now, in

all the hawk-moth caterpillars that bear

these stripes, the effect when thev are

feeding is that of overlapping leaves whose
edges or ribs reflect light. In some
species there are two colour forms of the

caterpillar, one having the usual green,

the other brown, for its ground colour.

In these cases the illusion produced is

that of a dying leaf that has curled up

from the sides and shows the strong veins

of the under side.

The next largest of our species of

ly coloured convolvulus hawk-moth, ^ and

ative, for it is rarel\- that the caterpillar has

been found in this country. In certain

years the moth occurs in comparative

abundance in our eastern and southern

counties, and this fact, combined with the

great rarity of the caterpillar, has led to

the conclusion that at least most of our

specimens have flown over from the

Continent. The full-grown caterpillar is

four inches long, and feeds chiefly upon the

little field-bindweed that mostly trails

along the ground. The caterpillar varies

in colour from a bright green to dark

brown. It is always green in its younger

condition, but when full grown it is most

frequcntlv brown. The young ones, of

course, become associated with the leaves

in colour, but when more fully grown, and

larger than the leaves, assimilation to the

colour of the ground upon which the leaves

lie affords them better i)rotection. One of

the hnest of these cater])illars is that of the

privet hawk-moth,- which is also one of

the most abundant. It is four inches in

2 s ligiistri.
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length, and of a bright, rather pale green, with the stripes violet above and
white or yellow below. These stripes, though in a caterpillar taken
away from its food-plant they appear so conspicuous and revealing, so agree

with the curves of the smooth margins of the privet-leaf that it is very
easy not to see the caterpillar when it is only a few inches from your eyes.

An equally plentiful species is the poplar hawk-moth, ^ whose caterpillar

feeds on various species of poplar, willow, etc. In this species the colour

is yellowish-green, made more yellow by being thickly sprinkled with small raised

dots of yellow. The side stripes, too, are yellow. The description is that of the

full-grown larva in September, by which date some of the leaves are beginning to

show signs of yellowing
; but they have come through phases of pale green and

blue-green. The caterpillars of the lime hawk-moth- and the eyed hawk-moth^

The Death's-head Hawk-Moth.
The largest of our native moths. The yellow markings behind the head frequently bear a rough resemblance to a human skull, and have
suggested its popular name. With most persons its appearance in a house is the occasion for much superstitious alarm. It has the

power of squeaking. The huge caterpillar is often found in potato-fields, upon whose vegetation it feeds, and where the diggers know
it as a " locust." It is never sufftciently plentiful in this country to cause any real damage.

are—speaking in general terms—similar to the last mentioned. But there is another

series of species in which the ornamentation of the caterjiillars is quite difterent

—

longitudinal stripes or rows of spots taking the place, though not the exact location,

of the oblique stripes.

This change in the markings has an e\ident relation to the different fecKling

conditions, the plants affected by them not being such as the obli(]ue stripe would

harmonize with. To take as an instance the caterpillar of the rare pine hawk-moth,"*

which feeds ujxm \]\v needle-like foliage of Scots pine and other conifers. At hrst

its colour is br()wnish-\'ell()W without any definite markings, but as at this time it

is only about a si.xth of an inch long, no markings are necessary for hiding it : its

general colour is suflicientlx- like the buds and bark of the pine-shoots. After its

first moult it is less than half an inch in length, but alread\- its colour has changed

1 Amorplio popiili. - Dilina tili;r. ' Snu'rinthu.s oct'llatu.s. * llyloicus jiinastri.
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Photo by Hus^h Main,F.E.S.

Chrysalis of the
Death's-head
Hawk-Moth.

The chrysalis, hfre shown of

the natural size, is found in

a hollow excavated by the
caterpillar at a depth of eight
or ten inches below the sur-
face. It is dark red-brown
in colour, the spiracles or
breathing slits along the
sides being distinct because
coloured black. The chrysa-
lis condition may last only
about a month, or may con-
tinue for eight months.

to dark green, and down the back run two yellow lines, whilst

others appear along the sides. It now closely resembles the

pine-leaves upon which it feeds. Later a reddish stripe runs

down the back, with a yellowish-white stripe along each side of

it, followed by a band of the green ground colour, then another

white stripe, followed by green, and so on. Later, as the

caterpillar increases in length, the lines get broken into shorter

lengths, which better keeps up the similitude to the pine-needles.

The moth has its wings dark grey, clouded and streaked with

brown. This is quite a sombre type of coloration, but it is

W'Onderfully effective in making the Insect invisible when
resting during the day on the bark of the pine-trunk.

Another type of ornamentation is found in the caterpillars

of the elephant hawk-moth ^ and the small elephant. - In the

former the caterpillar is at first yellowish-white and cjuite

uniformly coloured, except that the tail-horn is black. They
feed upon the hairy willow-herb and species of bedstraw, and

their colouring makes them inconspicuous. A little later they

become green, and some of them retain this colour until they

have become full grown and three inches long ; others become

brown. By this time they are dotted with black and have a few

pale longitudinal lines. A
more important item in

their development is the

early appearance of eye-

spots on certain segments

behind the head. After

the third moult these are well defined and eye-

like. As the size of the caterpillars is now-

likely to render them rather conspicuous if

they feed by day, they retire, after the night's

feeding, among dead leaves and debris at the

foot of the food-plant, from which thev

partially expose themselves in the afternoon,

apparently for the purpose of getting a sun-

bath. When in repose the head and next two
segments are drawn into the third, which has

the effect of distending this part and enlarging

the eye-spots, which become very prominent,

and look like the real eyes of some ferocious

little beast—an apparition sufficient to scare

off any food-seeking bird. The caterpillar of

the small elephant hawk-moth, though of

smaller size—two inches—is very simihi

decoration and habits.

' Chaerocamixi elpcnor.

m

[E. SU-p, I-.L.S.

The Privet Hawk-Moth.
One of the commonest species, but, in spite of its large size,

it is very rarely seen by those who are not entomologists.
The colouring of its brown and grey fore-wings harmonizes
with its resting places, and the more conspicuous hind-
wings, of rosy hue banded willi black, are hidden
beneath the fore-wings when not in use. The caterpillar is

shown on page 98.

^ C. })01"Cellus.



Photo by]

The Caterpillar of the Elephant Hawk-Moth.
[Harold Bastin.

W !un full grown this caterpillar has a remarkably snake-like aspect when only half its length is visible. The fine black marks upon the green
or brown skin produce the effect of scales, and the large black and white marks a little behind the head look like staring eyes. By drawing
in Its head the eye-spot segments arc made to bulge and the creature to appear truly ferocious. There can be little doubt that this aspect,
assumed at will, seryes to warn off enemies. About twice the actual size.

16;
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One other small group of these interesting Insects must be mentioned, con-

sisting of three species, of which one is that notorious impostor, the humming-bird
hawk-moth, and the others the less familiar bee hawk-moths. But for the

characteristic horn at the hinder end of the back there is little in the caterpillar to

indicate its relationship to the larger hawk-moths. That of the humming-bird
hawk-moth is less than two inches long, of a greenish or brownish colour, diversified

by lines and dots of paler tints. It feeds upon yellow bedstraw at night, and spends

the day among the somewhat matted stems near the ground, where its ornamentation

is sufficiently protective. The moth ^ flies during the sunny hours of the day chiefly,

and by its habit of remaining suspended on its rapidly vibrated wings whilst its

proboscis is extended into a flower, has caused manv persons to rub their eyes and
wonder if they are dreaming of being far away in sunnier climes, where real humming-

birds hover before the flowers. In manv cases

it is very difficult to persuade such persons that

what they are looking at is onlv a moth. The
proboscis thrust straight out in front looks very

like a bird's beak, and a tuft of long scales on each

side of the other extremitv gives a resemblance to

the liumming-bird's outspread tail-feathers. In

the coloured plate (page i6o) the artist has repre-

sented this moth as it appears when just approach-

ing the flowers it intends to rifle of their nectar.

When busy sucking at the sweets the body is

suspended almost motionless, but the wings are

vibrated so rapidly that little can be seen of them
beyond a sort of halo such as would be produced by
a wheel revolving at enormous speed. In this

picture they are sucking at the wild field-bindweed,

as sketched by our artist, but in gardens they are

frequently attracted to white jessamine.

The bee haw^k-moths, distinguished by the

breadth ^ or narrowness "^ of the opaque border

to their transparent wings, are equally deceptions

in another way. Their stout bodies are thickly clothed with long, yellow scales,

save for a band across the hind-body, which is covered with scales of black or brown.

In conjunction with the transparent wings this produces a striking resemblance to

a humble-bee. But when the moth emerges from the chrysalis its wings are clothed

with scales all over, and it is only when it takes its first flight that these are all cast

off from the centre of the wings. Like the humming-bird liawk-moth, both these

bee-hawks fly in the sunshine, and it is obviously to their advantage that they should

be mistaken for stinging Insects.

A Fearless Fly that Defies the Driver-Ant.

The driver-ants of Africa are a terror to all other creatu)-es. They march
in such enormous numbers that everything which desires not to be eaten has to

1 Macroglossa stcllatanim. - Hemaiis fuciformis. ^ 11. titviis.

Photo by] [A. E. Tont^e, F.E.S.

The Elephant Hawk-Moth.
One of the smaller of the hawk-moths, and of very
neat and pleasing appearance. The fore wings
are greenish, with two stripes of rose running from
the tip, of which one forms the outer margin. The
hind-wings — entirely hidden when the Insect
is at rest, as in our photograph—have a black base
and a broad rose-coloured marginal band. Its

remarkable caterpillar is shown on page 167.
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Pholo b^•^

Worker Driver-Ants.
[H. Baslin.

Two of the wingless worker caste are shown on tlie same
scale of magnification as the male below—twice the size

of nature—in order to show the great disparity of size in

the same species, which is distinguished as the black
driver-ant.

flv before them ; from the cockroach and the

mouse to the huge python, the elephant, the

gorilla, and the warlike native man, the stor}'

is the same. The driver-ant has got its name
because it is the most fitting term to use : it

actually drives all creatures before it, and

tliose that lag or fall b\- the way are consumed

by the ants.

In all the records and observations of

naturalists and travellers in Africa there is

little said on the other side—of any defiance of

the all-conquering drivers by other creatures.

But quite recently Mr. W. A. Lamborn, in

Southern Nigeria, has recorded his observations

of the manner in wliich an insignificant fly, about the size of our common
bluebottle, openlv deprives the driver of its most jealously guarded treasure

—

the chrysalids that should develop into mature ants. It was not an

accidental or isolated instance of the fly coming across a column of drivers

and picking up something, for all the circumstances narrated by ^Ir. Lamborn

show that so many of the same species of fly ^ were similarly engaged in this method

of obtaining food that it must be habitual with them. Having noted this strange

behaviour of the flies without fully understanding it, he set himself to discover what

business connection they could have with such powerful Insects. So recently as

November 8th, 1913, he wrote to Professor Poulton, saying :

" I succeeded to-day

in solving the problem between the flies mentioned in my letter of October 12th

and the black driver-ants.- A column of drivers was crossing a conduit over a

stream, following precisely the same ant-path that I have seen them traverse

several times before. . . .

I soon saw three or

four of the flies flying

about the moving column

and occasionally settling

near it, sometimes on the

ground quite close to the

ants, sometimes on a

blade of grass, stone, or

other raised object. Such

as settled on the groimd

were extremely alert, and

being able to run rapidly,

never allowed anv ants to

approach anv nearer

to them than about a

quarter of an inch. When,
as frequently happened,

I'liolo by]

Winged Driver-Ant.
[H. Bastin.

The driverant, from its large size and ferocity, and its habit of travelling in great swarms,

is feared l)y all living tilings, which tlee before it. Th<- photograph shows a male, twice the

natural size.

Bengal ia dcprcssa. Dorylus nigricans.
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anv ant made a little circuit awav from the main body, a flv would i^enerally pursue

it at a distance of about half an inch, but backing away directly the ant turned

towards it. . . . Eventually I saw a fly stalking a minor ant which had strayed

from the main body carrying a pupa in its jaws. Suddenly the fly rushed forward,

and it must have driven its proboscis, which seems to me armed with strong bristles,

into the pupa, for the ant was brought to a standstill with a sharp jerk.

" Then ensued a tug-of-war between ant and fly fastened on at opposite ends

of the pupa, but neither had the advantage till, as it seemed to me, the ant must
have got annoyed and, loosening its hold, rushed towards the fly, which, of course,

instantly fl.ew off with the pupa, and this it proceeded to suck on the ground about

a foot away from the ants. It allowed me to get quite close before taking to the

wing with its prey, and it settled again two or three feet farther oft' and became

so preoccupied with its meal that it fell an easy victim to my net.

" I then carefully watched a fly hovering over the ant-column. It suddenly

swooped down and rose instantly wdth an ant pupa, with the driver that had been

carrying it still hanging on, fixed to its proboscis. The fly carried this burden for

about a foot, then dropped it and alighted on the ground near by. The ant started

to run away with the pupa, but the

fly pursued it, again impaled the pupa,

and started a tug-of-war with the ant.

Neither side had any advantage, and

then the fly rose again about three

feet into the air with the pupa and

ant, and after a flight of about eighteen

inches let them fall. The ant being

discomposed by this procedure let go
The Fly that has no Fear of Ants. ^f ^j-^^ p^^p^^ and no sooner had it done

This African flv—represented two and a half times the actual . . ^ • i j_ i n "

size—boldly pursues the marching columns of driver-ants, and SO thail thC n\' SClZeCl it, anCl, n\'mg
with splendid audacity snatches from thrm their cherished ^^ . , .

.'
,

, jii i
"

on with it triumphantly, settled nearcocoons

by and proceeded as in the previous case to suck the prey. . . .

" The flies were not always successful even when they had separated an ant

with its burden from the main army, for a large ant carrying a small burden often

got away owing to the difficulty the fly experienced in getting hold of the load

without falling into the jaws of the ant. I subsequently witnessed these manceuvres

many times and secured a little series, each fly with its particular prey and tlie ant

concerned."

Several other species of flies, closely related to this bengalia, have been detected

in the last few years preying in the same manner upon ants and termites.

Crickets.

The crickets, belonging to the same order ^ of straight-\\inged Insects as the

grasshoppers and locusts, exhibit their relationship ])articularly by the hind-limbs

being developed for lea])ing. Their long, slender antennct, the similar methods

of sound-production, and the situation of the ears, connects them with the long-

horned family. But there are differences which distinguish them at a glance from

1 Orlhoptcra.



By Tlico. Ciirrcras.

The T'ly thai Kuhs Dkuek-Ants.

The African drivcr-arits arc so foniiiilablc and travel in such vast nuiubi-rs that man as wi-ll as the larger beasts get out of their wav. But
a fly, bengalia, has the courage to attack it on the march to the extent of seizing its cocoons with the contained chrysalids. The actual
size of the fly is slightly larger than that of our connnon bluebottle.
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wme-covers

both long-horns and short-horns. The most conspicuous of these differences is seen

in the form of the upper side. In all the grasshoppers this is keeled or ridged, but

in the crickets i
it is flat ; and this flatness is not disguised by the wings and wing-

covers, for they lie flat upon it. A small point here accentuates their distinction

from other families ; the right wing-cover overlaps the left, which is the opposite

of the fashion prevailing throughout other families of the order. The hind-body

ends in two long, slender tails like antennae, which are called cerci, and believed,

in many cases, to act as antennae. The sensitiveness of these cerci is probably of

great importance to Insects habitually taking refuge in holes and crannies, as

affording them information as to possible dangers from behind. Another point

in which the\' differ from the long-horns, and agree with the short-horns, is that

the foot consists of three joints in most of the crickets—the long-horns have four-

jointed feet. The tips of the wings are rolled up, and as they project beyond the

and are longer than the body, they present the appearance of an

additional pair of cerci.

We have said that the

method of sound-produc-

tion is similar to that of

the long-horns ; but even

here there is a difference.

In both families the chirp

is produced by the wing-

covers, but in the crickets

both of these are provided

with a well-formed file

which crosses one-half of

the breadth of the wing-

cover. Bv the partial

opening and closing of the

wing-covers the file of one

is drawn over the nervures

of the other, and the sound thus produced is intensified by a tense, clear area like

a drumhead behind the file, and occupying the centre of the wing-cover.

There is a pair of ears in each front leg, of which that on the hinder or outer

side of the leg is larger than the one on the front or inner side.

The best-known member of the cricket familv, of course, is the house-cricket'^

—

Milton's " Cricket on the Hearth." In one sense it is the most remarkable of the

crickets, for it is an example of an Insect that has voluntarily given up an outdoor

life, and taken up its abode in human dwellings. Where was the original home of

the house-cricket no one knows. It is comnujn as a household Insect all over

Europe, and indeed over a considerable part of the Old World, from which it appears

to have made its way with human colonists to North America ; but it is not known
anywhere to lead an outdoor life. Occasionally it may.be heard, and sometimes

seen, out of doors in the warmer days of summer, but then alwaj's in the immediate

neighbourhood of a house ; and it may be surmised that it is then in the act of

^ Ciryllidaj. " Gryllus domesticus.

The Cricket of the Hearth.
The merry little chirruper that makes its home in defective brick-work around the kitchen
fireplace, is shown in walking attitude and just alighted from its flying leap. The
instrument by which it effects its shrill call is shown in other photographs.
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migrating to a house that offers

greater accommodation than the one

it has left. \Vc have known indi-

vidual crickets to seek to start a

colony in a house that was unoccupied

by its kind, but after a day or two to

depart again, probably because the

builder had not made proper pro-

vision for tliem in the kitchen. It likes

a house where, because it is to be

hidden bv the installation of the
" range," the bricklayer has not been

too particular to finish off the brick-

work of the kitchen fireplace, and has

left numerous chinks unfilled by

mortar, where the warmth-loving

cricket can find cosy lodgment. Or

a new house where the new mortar

may be easih' tunnelled. In such

secure quarters it remains quietly all

day, and at evening emerges into the

room and feeds upon such scraps of

food as it can find. As one might

expect in a creature that spends much
of its life in close proximity to a

kitchen fire, the cricket suffers from

thirst, and one of its principal

searches at night is for the means of

allaving it. It is sometimes found dr

To different persons the song of

the crickets—both of the house and
the field—is variously considered a

pleasure and a nerve-racking inflic-

tion. Many of those who would rather

be without the music would yet take

no stej)s to dislodge tlu> musician,

from a belief that its presence in a

house is an omen of good, which

might be diverted b\' the jjcrsccution

of the crickets.

The de\'eloi)nu'nlal history of

the cricket follows the same line as

that of the grassh()j)pers. Tlic hind-

body of the female ends in a long,

slender tube b\- means of which she

Photo by] [^- -y'l'ii, F.E.S.

The Field-Cricket as Cage-Bird.
Ill the Iberian Peninsula, as well as in some Eastern countries, the field-

cricket is confined in cages—usually on account of its " singing

powers," but sometimes to be handy for a fighting content. U is the-

males that are kept for both purposes,

owned in the milk-jug or in vessels of water.

Photo by] [H. Main, F.E.S^

The Field-Cricket.
Though in general it niav be said to resemble the domestic cricket,

the field-cricket is of much stouter build and black in colour. Fabre-

has made a comparison between the nuisical performances of this,

cricket and the crested lark—to the advantage of the fonner.
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is able to deposit her eggs in safe crevices. From these hatch out minute, six-

legged creatures, much like herself, except that they have no wings. They run and
leap, and feed and grow, casting their skins five or six times to permit the latter

process, and only at the last moult acquire wings.

One of the favourite objects of the microscope is labelled " the cricket's

tongue "
; but, as usually prepared and mounted, it gives, like the microscopist's

" tongue of blow-fly," a totally erroneous notion of the organ as found in the mouth
of the Insect. The " tongue " of the cricket is really a grooved eminence on the

lower part of the mouth, and serves as a channel

for the salivarv fluid. Whether it is actually

employed in lapping up liquid food, as has been

suggested, is open to question.

In addition to the house-cricket, which

may be a native or an immigrant from a warmer
country—as its adoption of an indoor life

suggests—we have the wood-cricket, the field-

cricket, and the mole-cricket as our sole

British representatives of the cricket family.

The mole-cricket differs so remarkably from

the others that it calls for separate treatment.

The field-cricket is neither so plentiful nor

so well known as the house-cricket. One might

go so far as to venture the estimate that to every

thousand persons in these islands who have

frequently seen the house-cricket, not one has

seen the field-cricket—that is to say alive and

in a state of freedom. Though the two are built

on similar lines, there is little danger of con-

fusing them. The lively pale-brown chirruper

that makes our kitchens ring o' nights with his

tireless fiddling, is not only smaller, but more

slender than his black relation ^ of the fields.

He has the same square head and fore-body, the

flat back produced by the wing-covers, which

turn sharply down to protect his sides. He
produces his song in the same way—that is,

by scraping his file of one wing-cover over the

ridges of the other. He can heighten the sound by loosening the edges of

his wing-covers where they lap over his sides, or he can soften it by pressing these

closer to him. It is thus that he ])roduces the \eiitril();]uial effect of

making his song sound as coming from a distance, wlien the musician is

close at your side. Fabre, who lias t'xperimenteil with captix'e crickets,

says the unmuffled sound can bi' heard at a distance of tour hundred yards.

The sanie observer, whose life spent in Prox'ence has given him amjile

opportunity for comparing the songs of the cicada and the field-cricket, says

1 (iryllus c;uni)t'stris.

The Wood-Cricket.
Little as the field-crirket is known, far less so is the wood-
cricket. In general appearance it much resembles the

•domestic cricket, but is considerably smaller. The photo-
graph is three times the natural size.



[Bv Thco. Cnrrcras.

The Fielu-Ckicket at Home.
At the mating iica>oii the fuld-cricUets bfcoiiie very quarrolsonic, and encounters between the males are somewhat frequent, .\lthough really
serious damage is seldom done, the vanquished combatant sometimes t'uiislies up with fewer limbs than he began with.

^75
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Photo by] [H. Baxtin.

Cricket's Musical Instrument.
One of the wing-covers of the field-cricket, seen from below and
magnified to show the file-like ridge by which the sounds are pro-
duced. The arrow point? to this ridge. Below is seen the
" drum-head " by which the sound is intensified.

Photo by]

The Cricket's File.
[H. Bastin.

A portion of the ridge shown in the previous photograph is here

magnified to a far greater extent, showing the cross-furrows which
constitute the file.

the one is as powerful as the other, but

that the note of the field-cricket has not

the displeasing raucous quality of the

cicada's. He goes further than this, for

he institutes a comparison between the

music of the field-cricket and that of the

crested lark.

I am inclined to place the cricket

at the head of the choristers of spring.

In the waste lands of Provence, when the

thyme and the lavender are in flower,

the cricket mingles his note with that of

the crested lark, which ascends like a

lyrical firework, its throat swelling with

music, to its invisible station in the

clouds, whence it pours its liquid arias

upon the plain below. From the ground

the chorus of the crickets replies. It is

monotonous and artless, yet how well it

harmonizes, in its very simplicity, with

the rustic gaiety of a world renewed I

It is the hosanna of the aw^akening, the

alleluia of the germinating seed and the

sprouting blade. To which of the two
performers should the palm be given ?

I should award it to the cricket ; he

triumphs by force of numbers, and his

never-ceasing note. The lark hushes her

song, that the blue-grey fields of lavender,

swinging their aromatic censers before

the sun, ma}/ hear the cricket alone at his

humble, solemn celebration."

At the beginning of June, the

female with the tip of her hind-body

bores a number of holes in the earth, and

in each hole she deposits a batch of straw-

coloured, cylindrical eggs. These various

batches amount in the aggregate to about

five hundred eggs. The holes containing

them are closed by the cricket before

she bores another ; and the eggs are left.

In something less than three weeks the

eggs hatch, the uj)per end pushing off

like the lid of a !)ox to permit the flea-

like, pale \()ung cricket to escape, and
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push its wav throu,G;h tlie farth above. Like the young grasshopper and

locust, the infant iield-cricket, roughly speaking, resembles its parent

except that there is no faintest hint of wings or wing-covers. Its first

business on hatching is to cast its skin, and this is done before it emerges from

the earth. Exposure to the light soon darkens his almost white skin until it is quite

black. Onlv a thin, pale line around the middle-bodv breaks the uniformity of his

sable coat. Six or seven times altogether he casts his coats as they become too

straight for his increasing corpulence, and before he is full grown the white girdle

has disappeared. Wing-buds have appeared, and ha\ e in turn dcw'loped into

expansible and pi acticable wings with which he can make music or flying excursions.

It is not until the iield-cricket is about four months f)ld that he thinks of con-

structing a retreat for the winter. Hitherto he has been content with the shelter

of clods and fallen leaves, but possibh' a frost\- night has suggested to him the

necessitv tor a bur-

ro\\'. So he sets

to work with feet

a n d j a w s , and
exca\"ates a bur-

row long enough

to contain him,
and this is gradu-

ally lengthened,

and at the far end

w i d e n e d into a

chamber where he

can turn round.

Until this is ac-

complished he has

to back out every

time he leaves its

shelter, which is a

dangerous method,

for an enem\' in

waiting ma\- seize him unawart\ Here he passes the winter, only occasionally

looking out ol the door on mild, sunn\- (la\s.

In spring he wakes up fullv, and bt'gins to sing like the birds. The mating

season comes, and he mav have to engage in several fights witli other males, who
are all pretty quarrelsome about this time, though they do not appear to inflict

much damage u})on each othei\ Their battles appear to be much Hl<(' human
duels in which "honour" is satisfied when the o])ponent receives a scratch, and

the scratched one retires from the field, sometimes with the loss of a limb or two.

White says :

" It is remarkable that though these Insects are furnished

with long legs behind, and brawnv thighs for leaping, like grasshoppers,

yet when driven from their holes tlie\- s]u)W no activity, but crawl

along in a shiftless manner, so as easilv to be taken ; and, again, though

Phnio by] [//. S. Clu-aviii, F.R.M.S.

Head of House-Cricket.
The luad of the domestic species is enlarged nine times to show the several sets of bitins; and cntting
organs with which the month is fnniished. The long, jointed appendages are feelers which appear to
help the cricket to a knowledge of the class of food it is attacking.
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provided with a curious apparatus of wings, yet they never exert them when
there seems to be the greatest occasion. . . . They are sohtary beings,

Hving singly, male and female, each as it may happen. . . . When the

males meet the\' will hght fiercely, as I found by some which I put into the crevices

of a dry stone wall, where I should have been glad to have made them settle. For

though thev seemed distressed by being taken out of their knowledge, yet the

hrst that got possession of the chinks would seize on anv other that were intruded

upon them with a vast row of serrated fangs. With their strong jaws, toothed

like the shears of a lobster's claws, they perforate and round their curious regular

cells, having no fore-claws to dig, like the mole-cricket. When taken in hand,

I could not but wonder that they never offered to defend themselves, though armed

with such formidable weapons. Of such herbs as grow before the mouths of their

burrows they eat indiscriminately ; and never, in the daytime, seem to stir more

than two or three inches from home. Sitting in the entrance of their caverns they

chirp all night as well as da\-, from

\ / the middle of the month of May to

V ksjv i .--r^"
^^^^ middle of July ;

and in hot
" "^^ ^'

weather, when thev are most

vigorous, they make the hills

echo, and in the stiller hours of

darkness may be heard to a con-

siderable distance. In the begin-

A Mosquito-Bee.

A representative of a family of social bees who fortify their nests with outer

walls of clay or resin. The hind-legs are broad and fringed with hairs to enable

them to carry this material as well as pollen.

ning of the season their notes are

more faint and inward : but

become louder as the summer
advances, and so die awa\' again

bv degrees."

This is the cricket that the

Portuguese, Spaniards, and
Italians delight to keep in neat

little cages, where, fed with lettuce

or cabbage, they keep up an almost incessant song. The Japanese, too, are fond

of keeping these little cage-birds, and the manufacture of the bamboo cages is an

ancient industry of such importance that it has, or at least did have formerly, its

own trade guild.

The wood-cricket ^ is of somewhat similar habits to the field-cricket, but is a much

smaller Insect—less indeed than the house-cricket.

Mosquito-Bees.

The name we ha\'e taken for this group of social bec>s belongs, j)r()i)erly speaking,

to only one ^ or two of the numerous species, because of their smallness, and possibj}^

because they bite instead of stinging. This abstention from stinging is due to

a defective development of the stinging apparatus. The sting is there, and all

its parts are complete, except that the penetrating point is stunted and blunt.

Although it is not sharp enough to pierce human skin, it may still be a\-ailable

^ Nemobius sylvestris. - Triyona niDsqiiito.
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The Slit-footed Monster.
This n-niarkable cricket is a native ot Iiuiia. The extremities of its limbs are fringed with lobes, which doubtless assist it in securing linn
hold alter a leap, but which have suggested to its scientific sponsors that its feet are slit. The long w ings have their tips rolled up and culled

ill a manner that is not shared by other members of the family. It is usually classified among the long-horned grasshoppers, but its build
is clearly that of a cricket.
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for some other purpose, which has not been

ascertained at present. Some of the species are

also known as dammar-bees from their extensive

use of resin for the construction of defensive out-

works to their nests. Thev abound in most
tropical countries. Each communit\' consists of an

enormous number of individuals, and their combs
contain great quantities of honev. In consequence,

they are much preyed upon by man, monkeys, and
other " sweet-toothed " animals. Instead, there-

fore, of building uncovered combs on trees like the

Indian honey-bees, or in holes of trees or banks
like some other honey-storers, the mosquito-bees

enclose their combs by building walls of clay or

resin. Bates has told us how, on the Amazons,

most of the species industriously gathered little

pellets of clay much in the same way as the\'

gathered pollen ; conveving it to their nests in

their pollen-baskets. They nest in tree-trunks or

holes in banks, but in either case thev build walls

of clay to completely shut in their combs, and keep

out intruders. That their city is worth sacking

may be gathered from Bates' statement that he

saw a nest opened which contained two quarts of

good honev. The largest species that he met with

in that region was half an inch long ; the smallest

not more than a twelfth of an inch.

One species that is common in Jamaica had its

inoffensive character noted by the former Spanish

owners, who named it the angelito. Gosse tells us

that it makes its nest in trees, and a black species

of ant evinces a great desire to obtain admission in

order to tap the honey-jars—as big as pigeons'

eggs. But the entrance is narrow, and three bees

are kept on guard, who are sufficient to block the

wav. If a worker bee wishes to go out or come in,

the middle one of the three sentinels steps aside to

make way but immediately resumes her post when
the other has j^assed.

An Australian species, known as karbi,^ is

about three-sixteenths of an incii long. It has

the rcmaikable construction;!! habit ot building its

comb in a s})iral form, and enclosing it within walls

of wax—probablv propolis -with an outer labyrinth

of passages formed of the same material. Honey and polKn are stored in special

1 'I'rit'ona carbonaria.

Entrance Tube to Nest of
Mosquito-Bee.

To cxcliulo intruders soiiit' of these- bees constniet
entrance tubes, which are o-asily guarckd by
sentinels. This example, reduced from actual
size—which is about fourteen inches long—was
made by a species in the Straits Settlements, and
is composed of resin gathered from trees.
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pots ; and the entrance is guarded by a line of bees who are jealous in the discharge

of their duties. INIany of man's inventions have been shown to have been anticipated

bv nature ; and we may see in the behaviour of these sentinels the first idea of the

rack, though the religious inventors of that instrument of torture are not likely

to have been inspired by watching the karbi. It is said that when an intruder

alights at the entrance, he is at once seized by the guard, who grip his limbs in their

jaws, and all stretch them out to their full extent, and keep them so extended for

an hour, by which

time the prisoner is

dead, probably fr(jm the

exhaustion consequent

upon an attempt to use

them. The karbi have

the reputation of being

extremely fierce fighters

with their jaws.

Another species

indigenous to Australia

is distinguished by the

name of kootchar ; and

it makes the entrance

to its nest in the form

of a tube of resinous

wax (propolis) an inch

long, the mouth of vrhich

is kept in a sticky con-

dition in order to trap

intruders. At night-

time the bees close the

entrance by building a

perforated curtain con-

si s t i n g of minute
globules of nearly H(|uid

g- u ni
, w h i c h m a k e s

burglary difficult. Of a

similar character is the Insect Eyes.

much lartrer entrance to '" "''* Pliotograph are sfpn the simple eyes placed between the huge compound eyes that
'"' cover the greater part of the head in some Insects. With few exceptions the comixjunil eves

Photo hy\ [E. Step, F.L.S.

are onlv pres

tran--niit iiii.

oll.M.f tllr (h

ptions the comixiund (

nt in the hiial stage of Insect development. The simple eyes are thought not to

;is. but to distinguish inerelv between light and darkness. The example given is

igon-llirs.

the nest of a species '

found at Singapore,
which is quite an extfnsi\-e affair of many inches long and \-er\' thick. In appearance

it is of almost pure resin of a brown tint, and looks as though modelled when in a

molten condition ratlu-r than being built up bit 1)\- bit.

One of the IJra/.ilian >pecies,- according to (".irard, al\\a\'s niaki^s its nest in

that of a species of termite.

The method of rearing; the xouiig approaches more to that of the solitary-bees,

** Trinona collina. - T. crassipcs
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if we may take Girard's observations of anotfier Brazilian species ^ as applying to

the genus. He says the brood-cells are provisioned with pollen and honey before

the egg is laid, and that when the queen has supplied this item, the cell is sealed

up at once, the resulting grub pursuing its course of development without being

attended by nurse-bees, as is the case with the honey-bee. Unfortunately, what
goes on in the closed nests of these mosquito-bees is so little known that one cannot
be sure that the various species agree in this respect, though it is very probable
that they do.

The Senses of Insects.

There are still, we fear, a considerable number of people to whom the mention
of senses in Insects must appear to be the purest nonsense. Believing that it is

derogatory to man's status as the " lord of creation " to concede the possession of

intelligence to the lower animals, Insects are

considered by them to be mere automata
moved by instincts, and, therefore, not in

need of senses. Perhaps, also, there may
be a difficulty in believing that it is possible

to crowd into such minute bodies the

^^^^^1^ ' >^^^[^ -^"^^EV
organization that is necessary for the develop-

^^J^^^^HK-' '^^'•^S^nS^^VV ment and exercise of sense. That Insects

""^^^^HB^ .^"^BPw^^^ ^^^ ^^^ quite so plentifullv provided with
^*- ^^^^^ ^m.-\\ different senses as man mav be admitted,

,^ , ^^^^mi%_^^^^^ma perhaps
; on the other hand, there is reason

1^ ^ <H^r^^^ t^^^Mm ^^^ believing that those thev have are liner

than the corresponding ones that we possess.

We have already mentioned that Insects

are endowed with a highly organized and
complex nervous system, and with this the

special organs of sense are, of course, linked

up. Let us glance at these sense-organs in

turn.

First let us take the eyes, the organs of

vision, as these are usually very prominent features of the Insect. These
are of two kinds, the simple eye and the compound eye. The simple

eyes are not so well known to the casual observer as are the large comi)()und

eyes. They are situated, as a rule, at the top of the head, and are usually

three in number, arranged in triangular fashion. All Insects have not got these

simple eyes ; nor have they all got compound eyes. The simple eye is very similar

to what have been called erroneously the eyes of plants. A portion of the outer

skin has become convex both above and below, and becoming transparent has formed
a lens. The cells of the lower skin immediately below this lens have also become
transparent, and thus allow light-rays that have (>ntered through the lens to be
transmitted to deeper-seated cells, which have been transformed into a retina.

Between the cells of the retina pass the rod-like ends of fibres of the ojUic nerve,

^ Trigona scutellaris.

Photo hy] [W. Ploma Youm;, F.R.M.S.

Section of Compound Eye.
The compound eye of the gad-fly is here seen in section, magni-
fied about thirty times. This enables us to see that the lenses
do not converge to a single point, and cannot give a combined
image. In some Insects one compound eye will consist of as
many as 27,000 of these lenses.

as these are usually very



Photo b\] [] ^- Hnvimond

The Antenn.e of the Silk-Moth.
The antfiin.-e, or " fceleis," arc the seat of the sense of smell in most Insects, and probably of other senses as well. There are jiits ancl peg-

like projections filled with fluid, each in connection with a nerve. There is great variation in the size and form of these organs in different

species, and they are often more highly developed in the m<\\v than in the female. Those shown are from the male moth of the common
silkworm and arc enlarged sixteen times.
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which connect with the brain. The great convexity of these simple eyes gives them
a very short focus, and it is very probable that they are of use more for enabling the

Insect to judge of the intensity of the light rather than for purposes of distinct vision.

At any rate, Insects that have to rely upon them must be short-sighted. Insects

such as bees, wasps, and their allies that have to pass a good deal of time in the

darkness of their nests, have them well developed, and the same thing may be said

of the night-flying moths, which, however, have only two simple eyes. \\'ith the

exception of one genus, none of the butterflies have simple eyes. It thus appears
that these simple eyes are chiefly useful in the dark. The structure shows that they
can only be used for very near objects, probably within an inch.

The compound eye, such as we see standing out prominently on each side

of the head of butterflies, moths, flies, dragon-flies, etc., may be considered as an
immense assembly of single eyes packed closely together, the separate lenses being

called facets. The number of these facets in a compound eye varies greatly.

A ti) l.ii]~)li()(k, a l^)razil pccics of beetle ^ has only seven facets of unequal

size ; the silver-fish Insect has twelve,

the ant fifty, the house-flv four thousand,

the death's-head hawk-moth twelve

thousand, the swallow-tail butterfly seven-

teen thousand, a large dragon-fly - twenty
thousand, the convolvulus hawk-moth
twenty-seven thousand. The size of the

lacets appear to vary considerably, but

is generally proportionate to the size of

the Insect—thus the facets of an ant would
be much smaller than those of a dragon-

fly—but there seems to be a minim imi,

for the smallest Insects that have been

examined from this point of view have

facets not less than ._ioo«ith of an

inch across.

These compound eyes are wonderful in their complex and delicate organization,
and compared with them the eyes of backboned animals are verv simple organs.
The external layer of the compound eye consists of the specialized cuticle, made
transparent and broken up into facets. Behind each facet is the cr\stalline lens

or cone, consisting of four or more cells of the lower cuticle. In the earwigs, most
bugs, daddy long-legs, and many beetles, the cone is not present. Behind the cone
is the rod formed of six filaments of chitin surrounded by nerve fibrils arising from
the optic nerve. Both cones and rods are buried in pigment, which prevents the
rays of light passing from one facet-eye to its neighbours. Below the rods is the
basal membrane which separates the instrumental part of the e\-e from the optic

tract, which perceives the image and transmits it to the brain. Tlie compound
eyes are very rarely found in Insects that have not reached tlunr final stage of

development; they occur, however, in the nymphs of dragon-flit's and may-flies,

and in the early stages of one of the gnats.^^ As to \\liat impression is transmittt'd

1 Lathridius. - .li.sclina. » Corethra.

A Compound Eye.
A portion of a compound eye of the great water-beetle is here
shown, magnified sixty-six times. It is believed that each of the
numerous lenses of which it is composed gives the Insect an image
of only a part of the object it is looking at.
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to the brain b\' such a multituck' of facets, there has been considerable controversy

among the experts, but the view most favoured is the " mosaic theory " of J. MiiUer,

who held that
—

" An image formed bv several thousand separate points of which

each corresponds to a distinct field of vision in the external world, will resemble

a piece of mosaic work ; and a better idea cannot be conceived of the image of

external objects wliich will be depicted on the retina of beings endowed with such

organs of vision, than bv comparing it with perfect work of that kind."

The longest sight is thought to be possessed by butterflies and moths, which

can perceive the movements of rather large bodies at a distance of five feet ; bees,

wasps, and their kindred at a distance of two feet ; flies at two and a half feet.

Man)/ experiments have clearly proved that Insects
^

can distinguish colours at relatively long distances.

In other respects they appear to be guided more by
smell than sight.

The sense of smell is—at least in most Insects

—

seated in the antennas, popularly known as feelers

or horns, the pair of slender, many-jointed organs

springing from between or in front of the eyes.

From the brain a thick nerve passes into each

antenna, and fibres from it connect with sensitive,

staff-like cells near the extremitv of the antenna,

and with accessorv apparatus in the form of pits,

or of peg-like or tooth-like projections filled with

fluid. In some Insects (such as the grasshoppers)

there are three or four hundred of such pits on each

antenna. In the rnantis there are no pits, their

place and function being taken bv small, hollow,

curved teeth with a fine opening at the tij). As

might be expected, great variation is found in these

pits and processes in the difl^erent families and species

of Insects, due no doubt to their different habits.

The organs of taste are in most cases situated

on what mav be called popularlv the palate or roof i'"' '"ormons dcwiopnunt ot thr \vhori,<i
^ '^ •

_
' _ branches of the aiit<'im;i' is apparently dne to

of the mouth. Where the construction of the mouth the tact that they are organs of hearing. These
hairs respond in their movements to a tunnie;-

doeS not permit of this the\' will be found on fwU giving si^ vibrations per second: and
'

.
.

-

.
the hnin of thi' female is of the necessary pitch to

the organs immediately surrounding the mouth. > t tii.-m vibrating.

They are somewhat similar to the organs of snu'll, taking the form of pit- or cups.

The exact nature of these organs has not been made out without a great amount

of experimenting b\- numerous investigators, the dc^tails of which it is not necessary

to enter upon here. One or two example^ niii^t sulVicc. Will, a (icrman

entomologist, fed certain wasps with sugar, to which they repeatedly returned.

Later he took awav the sugar and put alum in its place. The wasps coming eagerly

back for more sugar had scarceh' touched the alum when they drew back with

most comical gestures of disgust, and cleaned their tongues by running them in

and out of their mouth, and frequent!}- stroking them with their fore-feet. He

Flmlo by] [H. S. Cheavin, F.RM.S.

He.\d Organs ok M.vle Gn.\t.
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also experimented with quinine, for which the Insects experimented upon evinced

a similar disgust. He found that bees and wasps possess a far more delicate taste

than flies. Forel, also, tried similar experiments with ants. Accustomed to being

fed with honey, he ga\'e them some with which morphine and strychnine had been
mixed, and they began to take it ; but as soon as tlieir lips touched it they discovered

the fraud, and refused to consume it.

We shall show in another article ^ that many Insects have the power of

sound-production, and that the power is usually conhned to the male sex. This

implies that it is of use in the court-

ship of the species, and further that

the other sex at least must be pro-

vided with organs of hearing to render

this sound-production effective. Some
naturalists have argued that Insects

are \^ithout ears, and can only appre-

ciate sounds as air vibrations by the

sense of touch. Against this, we have

the fact that in many of the grass-

hopper family there is a distinct ear,

imperfectly formed in those species

that do not produce sounds, but

highly developed in those that do.

In some species these ears are situated

on the upper side of the hind-body,

just above the base of the hind-leg

(see page 3) ; in others they will be

found on the shank of the front pair

of legs, a little below the knee. There

is a tense membrane or drum covering

an inner chamber in which are audi-

tory rods connecting with the nerves

of hearing and collecting impressions

from the vibrations of the drum. In

other Insects it is believed that the

sense of hearing has its organ in the

antennae. Ants and certain species

of bees have in their antennas flask-

shaped organs known as " Hicks' bottk's " (from their discoverer, Braxton
Hicks), and Lubbock believed that they act as microscopic stethoscopes.

Some of the hairs on the wonderful antonn.-e of tlie male mosquito

and gnat have been proved to respond to the \il:)rati()ns of a tuning

fork giving 512 vibrations to the S(>cond. " Other hairs were found to

vibrate to oth(M- notes, extending through tiic middle and next higher octave

of the piano." It was found that the hum of thr female mosquito was of just

the necessary pitch to set these hairs \'ibrating. Mayer found tliat the song of

1 " Musical Insects."

Photo by] [E. S'ep, F.L.S.

A Grasshopper's Ear.
Tho long-horned grasshoppers and the crickets carry their ears in their

front legs. The photograph is from a South African species, and is four
times larger than the natural size. The position of the ear is indicated
bv the arrow.



Photo by]
. . u •_. iC. B.Wilhumi, F.E.S.

Po\vdi:r-\\in(;s of the Hawihokn.
This species withoiit any spots on the wings is fonnd on hawthorn, medlar, and a few other garden plants. In addition to a number of the
winged forms, there are also shown many in the larval or grub condition, when they resemble scale-Insects at a similar stage of development.
Seven and a half times the natural size.' See page i8g.
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the female affected the hairs of one antenna of the male more than those of the

other, but by altering the position of its head until both antennae were evidently

affected the male knew in \\hich direction to flv, and was bv this means able to

guide himself to within 5^ of the direction of the female.

In addition to the organs named, others of a special sense have been discovered

at or near the base of the wings in flies, beetles, butterflies

and moths, dragon-flies, and grasshoppers, with a trace of

them in bugs. These have been variously considered organs

of smell and hearing. In the two-winged flies there are the

rudiments of a second pair of wings, known as halteres or

balancers. At the base of the halteres there is a number of

small bladders arranged in four groups, to each of which

extends a branch of a large nerve—after the optic nerve, the

largest in the Insect. Each of these bladders is perforated,

and contains a minute hair. It is thought that these sense

organs allow the perception of movements which the halteres

perform, and which enable the flv to direct its course.

Powder-wings.

There are some common Insects that seem doomed to

remain unknown not only to the general public, but to the

enthusiastic entomologist also. Among these are the aleurodes,

or powder-wings, a name given to them because their wings

instead of being covered with microscopic scales, as in the

butterflies and moths, are coated with a delicate powder very

like flour for fineness. On reference to our photographs of

several species that may be found on the under surface of

leaves, they will be seen to have a very close likeness to a

small moth. Indeed, the great Linnaeus actually included

these Insects as moths in his natural system of classification.

Other great men followed " the iUustrious Swede," and it

remained for Latrielle in 1793 to show that these Insects

had near affinity to the plant-lice, among which he placed

them. Later investigators, for good reasons, have removed
them from that family, though allowing them to remain in the

same order ^ as the plant-lice and the scale- Insects. To the last-

named, they are more nearly akin than to any other family.

One of the reasons why so few students of Insect life

have paid any attention to this group - is to be found, no

doubt, in their small size, and in the difiiculty—in some
cases the impossibility—of distinguishing between the species

in their winged condition. The wings are always white or pale yellow, spotk-ss or with

indefinite darker marks, reminding one of the finger-and-thumb mark on the sides of the

haddock. It is in the earlier stages that we find differences of form, colour, t)rnamenta-

tion, and food-i:>lant, that enable us the b(>ttt'r to distinguish between the species.

' Honiopteni. ' AlcurodiihL'.

Photo hy\ [J. J. Ward, F.E.S.

Tip of Moth's Antenna.
The extremity of an antenna front

the male tii^er - moth is shown
magnified twenty-five times. Each
branch is tipped with a long hair,

which is apparently sensitive to

sounds and odours.



Powder-wings» i8q

They arc produced from eggs, the mature Insect

not sharing the power possessed by the plant-hce for

producing h\-ing voung. These eggs are elHptical in

shape, with a short footstalk by means of which they

are attached erectly to the under side of a leaf. The\-

are usually coloured pale yellow or orange
;
and one

female lavs a large number of them. The\' hatch in

from ten da\-s to a fortnight- on an average, say,

twelve days ; and it is interesting to note that similar

periods bound the larval and pupal stages. The nev\l\'

hatched larva—one can hardly apply the term grub

in this case—immediately selects a suitable spot into

which to insert its beak, and there it remains until it

has acquired wings. At this period it is elliptical in

shape, almost flat, and so thin and colourless as to be

nearly transparent. For this reason it is difficult to

make out an\' organs ; but as growth proceeds these

become more evident. The presence or absence of

hairs and spines, differences of colour and of the

character of waxv fringes, distinguish the species one

from another. One organ is evident in all species from

the beginning. This is an opening on the upper side

of the hindmost segment of the body, and it is fitted

with a sort of lid for closing it or opening to allow the

extrusion of a tongue-like process. From this orifice

the Insect appears to furnish a sweet, sticky fluid like

that supplied by plant-lice and scale-Insects, and it has

the similar power of enlisting the kindly offices of ants

for their protection. In most respects these larval

powder-wings are like scale-Insects.

In most species the pupal stage is entered upon

within the skin of the lar\'a ; on being withdrawn the

rudiments of the future legs and antenn<e ma\- be seen.

In some cases the larval skin breaks up and reveals the

pupa.

The perfect Insects may be distinguished from the

two-winged male scale-Insects by the possession of

four wings. There is a connnon sj)ecies to be found

on the under side of bramble leaves near the ground,

whose habits the present writer has had the oppor-

tunity for watching more closely than in other species.

It is found that tlie female before laying her pale

yellow eggs takes care to dust a small area of the leaf

with the white meal, presumably hom the unck-r su.rface

of her wings. This is a u^^•ful chu' to anybod\- searching for the eggs, which are very

I'lmtiis !>y]

Ilu-

POWDEK-WINGS.

beautiful Init littK'-known, minute
hisicts appear at first sight to be little

moths, and thcv were regarded as such by
the great I-innanis. But their four wings

are covered with meal instead of scales,

and their early development is very different

from that of the butterfly and moth. The
specimen with one spot near the tip of the

wing is found on the under side of bramble
leaves ; that with two dark marks is found

on cabbage leaves. The lowest abounds
on celandine leaves. Magnified four times.
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Photo by] [C. B. Wiltuniix, f.Ii.S.

Eggs of the Powder-wings.

The female before laying her eggs dusts an area of the leaf with
meal from her wings and body, and in some cases sprinkles her
eggs also with the same material. This treatment appears to

be for protective purposes, and it is probable that the powder
may have a repellant odour. Magnified six times.

minute and not appreciable to some eyes.

If these mealy patches are first found,

the pocket-lens may be br()ii,f{ht into requi-

sition, and the eggs will be found scattered

over the patch, and standing on end like

ninepins.

There is one species ^ that is found

on the under side of cabbage leaves,

and, according to the gardening books,

in such numbers as to be regarded

as a pest. The cabbage powder-wing

may be distinguished from that

found on bramble bv an additional

dark patch, extending nearlv across the

middle of the wing from back to front. A
\'ery similar species is that found on the

celandine."'

One with the wings entirely unspotted "^

may be found in numbers upon the

hawthorn and other plants. In the larval

stage this is a more striking form owing to

the white mealy patches upon its upper

side and the fringe of waxy hairs around

the mari/ins of the bodv.

Scorpion-Flies.

A very curious group of Insects, of which at least one species must have attracted

?
the attention of every observant countrv

rambler, has been fitly named scorpion-

flies from the fact that the males have the

last three segments ot the hind-body so

curiouslv formed and so mobile that they

usually carry them curled over the back,

when they present a striking resemblance

to the tail of a scorpion. But the tail end

of the male is not the only remarkable

feature of the mature Insect : at the other

end the head is drawn (Uit into a long beak,

J"

,/ ^ at whose tip arc the small, toothed

I
,

mandibles. Tlie head bears a pair of long,

l.r, ,. ^ ..,...., J slender antenna and two large eyes.

The four transparent, netted wings are

Tlie last stage but one of the powder-wings of the bramble. The IcJllg aiul narroW, and mottlcd wltll brOWn.
grub changes to the chrysalis in the grub-skin, which splits rp, , ,

, . ,p,
down the back to accommodate the larger bulk of the chrysalis. 1 llC ICgS arC iOIlg aiUl S])in\'. i ficy are
In this case the remains of the larval skin were cleared away • • " " ,

iiefore the photograph was taken. Twelve times the actual size. VCry aCtlVC, CamiN'OroUS (TcatUreS, and thC

^ Alcurodes brassicae. - A. jirok'tclla. ^ A. plii!l\Tfa.



A Four-winged Daddy I.ong-legs.
[By Thco. Cdinrus

The bittacus is a Contimnital his.-ct related to the scorpion-fly, but with very long and slender legs that give it the appearance of a daddvlong legs. It IS reputed to use us feet as hands by curling them around its prey, and so holding them whHst i consumes them It wfll beseen that the head is developed mto a prominent beak, as in the scorpion-fly.
"uusi ii consumes tnem. It wiJl De

IQI
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Plwlo by]

Scorpion-Fly.
The scorpion-fly is so called because the last three joints of the male's body are v-

curled over the back, after the manner of the scorpion's tail. The mouth is iL

a long, straight beak with mandibles at its tip, with which it captures and destroys

[H. Bastin.

r I11-.

common species ^ may
be seen frequently in

bushy places chasing

other tiies and killing

them. The eggs are

laid in a mass, in the

ground.

The grubs are

much like those of saw-

flies, and ha\'e, besides

the three pairs of true

legs on the segments

of the fore-bodv, as

many as eight pairs of

temporary feet on the

first segments of the

hind-body. Before the

first change of skin

they are covered with

numerous spines, but

with the exception of the largest of these on the last segment, which are repeated

with each change of skin, they are thrown off at the first moult. They burv them-
selves in the ground, and appear to feed upon decaying vegetable or animal matter

;

though Brauer succeeded in rearing newly hatched grubs in a vessel containing

damp earth, upon which he laid a piece of meat. The grubs buried themselves in

the earth, and he considers that they were nourished with the meat or its juices.

He also discovered a batch of larvae in a moss-covered tree-stump, which was shared

by many ants, who appeared to be on quite friendly terms with the scorpion-fly

grubs.

We have three native species of scorpion-flies, of which two are quite common
and the third scarce. But we have also an allied species - of the same family, which,

unfortunately, has no popular name, but which should be mentioned in this place.

It is a small creature—less than a quarter of an inch long—but it has the long beak
of the scorpion-fly and the long legs. It never develops wings, and so its general

shape and the long hind-legs, which look as though intended for leaping, give it

the appearance of a larval grasshopper. This appearance is specially strong in the

case of the female, for her hind-body ends in a long, stout egg-placer. It must be

looked for among moss, but does not put in an appearance until late in autumn,
continuing through the winter to early spring. It is so hard\- that it has been
found in winter leaping about on the surface of snow. Another member-^ of the

family does not occur in these islands, but is found in various parts of the Continent.

It might easily be mistaken, as one of its scientific names indicates, for a " daddy
long-legs," for its hind-body is long and slender and its legs very long. It is said to

use its feet for capturing and holding Insects whilst it devours them. The early

stages of both boreus and bittacus are, according to I'.raucr, mucli like those

1 Panorpa communis. 2 j^oreus hiemalis. » liittacus tiinilaiis.
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of the scor}Moii-fly

jointed legs.

except that in boreus the 1 arva has only tlie six true

The Musk-Beetle and Some Others.

Among the few groups of beetles that can claim any sort of popularity is the

long-horn family.^ The sensitive persons who ordinarily shudder at the sight

of a beetle make an exception here, for the usual length and slenderness of the

body, combined with the great length of the antennae, give the Insect a graceful

air that quite dispels the common prejudice against the race. Then, in addition,

many species of these long-liorns are endowed with bright colours or striking marks,

which render them more attractive. Finally, in the case of our native musk-beetle,

-

to the attractions of elegance of form and brilliance of colouring is super-added

a delightful fragrance, which often causes ladies to forget their regulation horror

of beetles, and to wrap this species in their handkerchief or glove in order that thev

may retain its odour.

Though the musk-beetle

from its jaws to the tips of its

wing-covers measures onlv an

inch and a quarter, the an-

tennae alone exceed this length,

and so appear to add to the

length of the beetle. The colour

of the beetle on the upper side

is a subdued golden-green,

changing locally to blue, and in

parts with a reddish tinge,

which changes the gold to

copper. The antennae consist of

eleven joints, most of which are

long, and taper to their base.

A peculiarity of these antenncC

is that they appear to spring

out of the eyes. Really the eye

])artially surrounds the first

joint of the antenna. By a

slight rotating movement of its

neck," causing it to scrajie

the next division of the middle-

body, the beetle is able to pro-

duce a squeaking sound.

In summer we mav have

the good fortime to conu' across

an ancient willow-tree on whose
[[:. sirp. r.r.s.

The Musk-Beetle.
IJcsidfS being of graceful form and bright colouring, the niusk-beetle has the

broad bole several of these additional attraction of being strongly perfumed. The many-jointed antenna;... are longer than the combined length of head and bodv—which is about an inch

beetles may be displaying then- and a quarter only.

^ Cerambycidae. .•\romia moschata.
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Pholn by H. Mam, f.E.S.

Egg of Musk-
Beetle.

The musk-beetle lays her
eggs in crevices of old
willow-trees, where pro-
bably there are many holes
and tunnels testifying to

the attacks made by several

generations of its kind
upon the wood. The egg
above is magnified four
times.

glories in the sunshine. Our nearness to them may be first inli:

mated througli our sense of smell, by the odour of sweet-briar giveo

off by them. Then the eye catches sight of the brilliant colouring

as the sunlight falls upon them. The reason for these musk-

beetles being upon the willow-tree is that they were bred from its

interior, and have to prepare for another generation of their kind

continuing the work they have been doing. So they will lay their

eggs in its crevices, and when these are hatched the young grubs

will bore into the wood and make galleries, right into its heart

may be. It is a yellowish-white, fleshy grub, rather ffat above

and below. When fully grown it is about an inch long, broadest

just behind the very small head, from which it tapers slightly

behind. Though its head is small, its little jaws are effective

instruments for breaking down the wood-tissues, and making them

available for food. As their grub-stage extends over two or three

years, their burrows are often of considerable length. They

appear to follow no definite course, and often extend far in.

xA.s a number of larvae attack the same tree, it becomes fairly

riddled, and this often brings about its decay, although the willow

can endure much ill-treatment without being killed. When the grub has reached

its full size it enlarges part of its burrow

and forms a sort of cocoon of wood
fragments, and there changes to a

chrysalis, from which the perfect beetle

emerges in June or July.

The tropics afford us gigantic

examples of these long-horned beetles,

which are all wood-borers in the grub

stage ; but although these exotics make
imposing features in our museums, and

have had cqualU' imposing scientific

names bestowed upon them, scarcely

anything is known of their life-histories,

the collectors who have been sent out

after them being more concerned in

making a " good bag," than in getting

information. Of several of them,

however, something is known which

enables us to judge that the habits are

pretty much alike throughout the

family. Among these large beetles are

the titan * of the Amazon region, whose

grub attacks the largest trees, and the

Indian sawhorn,'^ whose jaws are of

such a size as to remind one of those of

Acanthophorus serraticornis.

Photo hy\ H. Main, F.li.S.

Grub of Musk-Beetle.
For two or three years the grub of the musk-beetle feeds upon the

wood of the willow, and makes long galleries in doing so. When
full grown it enlarges part of its bunow and forms a nest of wood-
cliippings, and becomes a chrysalis.

1 Titanus giganteus. ^



Photo by]
[/•:. sup, F.L.S.

Some Long-horned Beetles.
Tliis group of loag-lioriR'd bi rtlcs sc rvi-s to illustrate the gciiiTal forui which uiakcs almost anv nicnibi-r of the family known as such at a
glance. The body is long ami sU'nclcr.the legs and the antenna,' are long also. The fourteen species figured are all European,and with one or two
exceptions are all found in Britain. These are all prettily marked or coloured ; and in the grub stage they arc all wood borers. Many of thu
tropical species are among the largest of beetles, but large examples are often of sombre tmts.
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Photo hyj [H. Main, F.IuS.

Chrysalis of Musk-Beetle.
In this photograph, which is twice the
actual size of the chrysaHs, most of the
parts of the future beetle may be seen
clearly. The hmb-joints are folded, and
the wings are laid along the front with
the antenns laid over them and their
slender tips curved up.

Marvels of Insect Life.

our much smaller stag-beetle, thouori

lul antennae of the Indian beetle,

different appearance. Its grub is of enorinoq^ size, avA

bores into the trunk of the mango-trep. Such succulent

morsels as these long-horn grubs arc irksome parts used b\'

tlie natives as food. Our own taninr ' i- a l,ii:_;c iHttlc, as

long as the musk-beetle, but much wider. The grub is

more than two inches in length, and attacks oaks aiKl

other trees.

l)Ut these giants are mostly of dark-brown colour,

and, therefore, in spite of their size, are less conspicuous

than some of their small, but brilliantlv coloured relations.

There is, for example, our violet beauty "^ that bores into

pinewood. In length of body it measures only half an

inch, but the colour with wliich it is entirely covered is

the deepest, darkest blue. This may not sound like

brilliance ; but the surface is so roughened that the light

catches all the minute projections and makes them gleam.

A slightly smaller beetle,^ found on the Continent, is of

a brighter blue, but might easily be mistaken for it, if

the larger, rather globular fore-body of the \iok't beaut\-

did not ofter a mark of eas\' distinction.

Bird-winged Butterflies.

In the tropics of the Old World there are found several species of butterflies

which at once attract attention in a museum or private collection on account of

their superior size. When the wings are expanded to their full extent, as the

collector likes to dispose them, these measure from tip to tip of the fore-wings some-

thing between six and nine inches. As these wings are rather slender in proportion

to their length, and the outer margin is scalloped, they suggest some sort of

resemblance to the wings of a bird. Unfortunately, in spite of their size and striking

coloration, very little is known about them, the collectors who have been sent

out to the countries where they are found, having been more anxious perhaps to

secure large numbers of the butterflies than to discover their earlier stages. The
males have the more brilliantly coloured wings, and the colour-note is one of strong

contrast. The wings will be heavil\- framed in l^lack, whilst on the fore-wings the

nervures are margined with gre\', or a serit'S of bold, green splashes cross the wing.

The hind-wings have the margins and the ner\'ures lined in black, whilst the si);ues

between the nervures are coloured with bright yellow or orange. In others it is

violet or purple that is brought into use with the black.

One of the best known of these is Brooke's bird-wing,^ of the Malay Peninsula,

Malacca, Borneo, Sumatra, etc. Great numbers ol the male have been imported

to this country, often for purposes of mere decoration, but the temales are ex(-eedingly

scarce, one rapacious collector rej)orting that in three months, during which he

captured eight hundred males, he could not obtain a single female, lie atlds that

1 Prioiuis loiiariiis. - Ctillidiiim violacL'iiiu. ' Paclisla viiLiinca. ' OrnillioplLra bioDkcaiia.
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he " only saw during that period h-om twenty to thirty females, which were flying

high and' settled only on flowers on high trees. The bait which attracted the males

never attracted the females, which fly mostly by themselves, and seldom near the

males, excepting when the latter are in pursuit of them." The bait referred to is

animal matter of some sort in a state of decay, and the collectors make use of this

\\eakness of the males by placing such material in suitable spots. A specimen

shown to us by Dr. Chas. Hose is interesting from the fact that it was brought

down accidentally by a bullet when he was rifle-shooting.

The male has \'ery long, narrow fore-wings of a velvety-black colour, except

in the centre where there is a series of seven large, lance-shaped splashes of metallic

green. On the hind-wings this green coloration is continued as a broad band across

the wing, broken only by the black nervures crossing it. The bodv and legs are

black, but just behind the head there is a broad collar of brilliant carmine. The
female is more subdued in coloration. The black is not so rich, but has a tendency

to brown, and the green is less \'i\'id and pales away to greyish. Near the tip of

the fore-wing it is superseded by a large, greyish-white patch. The body is brown,

and the carmine collar is narrower than in the male. The male measures about

six and a half inches across the expanded fore-wings, and the female exceeds this

measurement by about half an inch. The male will be found in its natural tints in

the foreground of the coloured plate, and above it is the female.

Mr. Burbidge, in his Ganicns of i/ie Sun, refers to the frequenc\' and familiarity

Plwto by] [E. Sicp, F.L.S.

'JiiK ('.RCEStis Bird WING.
This is the butterfly sovcii iiiclics .across the wings -wliicli, on its first discovery by .Alfred Russel Wallace in the Island of Batchian, so
strongly excited the famous naturalist that he suffered from headache for the rest of the day. The darker parts of the photograph are in

the male butterfly a rich velvety black, and the lighter portions are fiery orange. In the larger female the ground colour is brown,
with lighter spots of grey and dull yellow.
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of this species in Borneo, where, he says, they " are generally most numerous by

rivers, or in sunny places by the dry beds of streams, and, singularly enough, are

most abundant during the cool, wet monsoon." He says their strong and swift

flight resembles that of birds. " One lovely fellow, fully six inches across the

wings, settled on my boot as I remained motionless watching it." This butterfly

appears to like a high temperature, for H. O. Forbes, records that, in the neigh-

bourhood of hot springs in Sumatra, its " favourite resort was the stones that cropped

out above the hot water, and

which were of a temperature but

littk' below 130° F."

Another fine species is the

Crcesus bird-wing ^ of the Malay

Archipelago, whose colours are

chiefly orange and black in the

male, and brown with lighter

spots of grey and dull yellow in

the larger female. This species

was first captured and made
known by the late Alfred Russel

Wallace, during his memorable

natural history exploration of the

Archipelago, and it was in the

Island of Batchian that he came

across it. His account of the

incident is well worth quoting as

showing that the pursuit of such

small game as Insects is not

without its possibility of exciting

situations. He says :

" During

my first walk into the forest at

Batchian I had seen sitting on

a leaf, out of reach, an immense

butterfly of a dark colour, marked

with white and yellow spots. I

saw at once that it was a female

of a new species of ornithoptera,

or ' bird-winged ' butterfly, the

pride of the Fastern tropics. One

day about the beginning of

January, I found a beautiful shrub with large, white, leafy bracts and yellow

flowers . . . and saw one of these noble Insects hovering over it, but

it was too (juick for me, and ilew awa\-. The next (la\- I went again

to the same shrub, and succeeded in catching a lenuilc, and the da\- after a fine

male. I found it to be as I had expected—a perfectly new and most magnificent

species, and one of the most gorgeously coloured butterflies in the world. Fine

1 Ornithoptera crocsus.

I'll,. I,, I,: \IIaiiiUl F.ii^tut.

Caterpillar of Pegasus 13ird-\ving.

As might be expected from the size of tlie butterlhes, tlie caterpillars of tlie

birci-wings are large. On their backs they bear fleshy spines, and from behiml

the head they can at will protrude bright', scented organs known as osmateria.



Photo hv]

Drury's J3ird-\ving Butterfly,
[£. step, F.L.S.

The example from which this photograph was taken measures eight inches across the fore-wings, and some specimens are larger.
_
Its wings

are all of a tawny ground colour, with the nerv'ures margined with black. It is a native of tropical West .\frica, where, however, it is found

only sparingly.

Photo /ly]

This magnihcent bntterlly, whiiii

D'l'RVIl.Lli's 15lRU-\VING.
[E. Step, F.L.S.

quietly coloured, the central area of the wings being a li'-hThis magmhcent bntterlly, whuii measures six mches across the wings, is quietly coloured, the central area ot the wings Deing a w-n
black, and the parts appearing liglit in tlie photograph being violet in the butterily. It is found in New Guinea, the Solomon Islands,

Queensland, etc.

199
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specimens of the male are more than seven inches across the wings, which are velvety

black and fiery orange, the latter colour replacing the green of the allied species.

The beauty and brilliancy of this Insect are indescribable, and none but a naturalist

can understand the intense excitement I experienced when I at length captured it.

On taking it out of my net and opening the glorious wings, my heart began to beat

violently, the blood rushed to my head, and I felt much more like fainting than

1 have done when in apprehension of immediate death. I had a headache the rest

of the day, so great was the excitement

produced by what will appear to most

people a very inadequate cause."

A superb species ^ comes from

Queensland, Amboina, etc., and measures

from seven to ten inches across the fore-

wings of the female. In the male these

are black, but a little removed from the

front margin there is a feather-like streak

of vivid green stretching nearly from the

base to the tip, and along the hinder

margin there is a narrower wavy streak

of the same brilliant colour. On the hind-

wings this green colour predominates,

the black being restricted to a narrow

border, the nervures are traced out in

black scales across the green, and

between the nervures are five large,

black spots. Five other spots (two of

them minute) on the fore-border are of

bright ochre. A fringe of long, brown
hairs fills up the space between the inner

margin of the hind-w'ings and the body.

The head and fore-body are black, wdth

a sprinkling of green down the centre of

the latter. The hind-body is ochre

coloured. The richness presented by

this contrast of colour is very fine. No
one would imagine from an insjMHtion

of cabinet specimens that the maK'

and female could belong to the same
species, for the female is not only a much larger Insect, but the colours and
markings are utterly unlike those of the male. The style of ornamentation

can be obtained from the photograph much better than from a detailed

description. The prevailing tint is a smoky brown, and the light patches on the

fore-wings are white, whilst those on the hind-wings are a dirty grey. A crimson

collar separates the head and trunk, whilst the liiiul-bo(l\- is whitisli with a

tinge of yellow on the sides.

'' Oi"nithoj)tcni prianms.

Pholo by] [Harold Ba<itiii.

Chrys.^lis of Pegasus Bird-wing.
The clirysalids of the bird-vviiig butterflies are the largest of butterfly

pup«. Most butterfly clirysahds hang h<'ad downwards, but those

of the bird-wuigs, like those of the coinnion garden white butter-

flies, are fixed by the tail with the head u]nvards. This pliotograj)!!

is twice the natural size.
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H-'ureir-f'Hfi';l.°il \v'nrp'"\'f","'''""f
^•""^••fli'^s- '°„"'^'e an idea of tlieir brilliam colour contrasts. Tl.e fore;irouna

e on, it o, thP rtL '^A^fT.i^l?^•°^,.n^ V^^ ?S P^.^ke s Bircl-win«. Tl,e inofe soberly tinted fetnale is sl.ownheNon.l It on the rifiht. On the left is d Urv.lle's Bird-wm.q from New Guinea, ami the distant exanu>le is Hoisduval's
Blrd-wint;.
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Very similar to the male of the last-mentioned is the poseidon bird-wing from

New Guinea and neighbouring islands, but the green near the hind-border of the

fore-wings is a more definite band, and a thin, branching streak of the same vivid

colour runs through the centre of the wing. The hind-wings are green with a very

narrow border of black, a sprinkling of black scales, and two obscure black

spots. The hind-body is of a rich, clear yellow. This is another Insect that greatly

affected Wallace when he first caught it at Dobbo in the Aru Islands. He thus

records the incident :
" I had the good fortune to capture one of the most magnificent

Insects the world contains, the great bird-winged butterfly. ^ I trembled with

excitement as I saw it coming majestically towards me, and could hardly believe

I had really succeeded in my stroke till I had taken it out of the net, and was gazing,

lost in admiration, at the black velvet and brilliant green of its wings, seven inches

Photo hy] [F:. step, F.L.S.

Priam's Bird-wing.
This is OHO of the largest of all butterflies known, the female measuring as much as ten inches across the outspread wings. The dark
parts of the photograph are smoky brown in the Insect, and the light patches are white on the fore-wings and dirty grey on the hind-

wings. The male is differently marked in black and vivid green.

across, its golden body and crimson breast. It is true I had seen similar Insects

in cabinets at home, but it is quite another thing to capture such yourself—to feel

it struggling between one's fingers, and to gaze upon its fresh and living beauty,

a bright gem shining out amid the silent gloom of a dark and tangled forest. The

village of Dobbo held that evening at least one contented man."

Of a quieter type of coloration, but still exceedingly beautiful is a West African

bird-wing, - in which thc> ground colour is a clear bluish-grey bordered with velvety-

black, in which tint the nervures arc also marked out, affording a fine contrast.

Another quietly coloured species is D'Urville's bird-wing,^ from New Guinea, etc.,

whose prevailing colour is rich black, bordered with violet. Ouite different from

these is the enormous Drury's bird-wing'* of West x'\frica. This butterfly measures

1 Ornithoptcia poseidon. - (). xalmoxis. ^ O. crurvilliana. • Dniiya antimachus.
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eight inches across the fore-wings, and all the wings are of a tawny ground colour

on which the nervures are margined in brownish-black. A broad, irregular border

and several spots of black ornament the hind-wings, and the tips of the fore-wmgs

are broadly smoke-coloured. First brought home by Smeathman m 1782, no

other specimen reached Europe until 1864.

Wallace was of opinion that the bird-winged butterflies had then- origni m New

Guinea, whence they have spread all over the Malay Archipelago.

The Pellagra-Fly.

Much has been written and said of the influence of two-winged flies in the

propagation of disease, and the discovery of their agency has had enormous results

in the matter of colonial expansion. The house-fly is instrumental m the spread

Photo by]

African Bird-wing Butterfly.
[E. Step, F.T..S.

Tliis boldly and beautifully coloured butterfly measures over seven inches across the expanded wings. The light parts of the
photograph are coloured a fine pale blue in the butterfly, and the dark lines and bands are black. The rather heavy black border of the

hind-wings is relieved by blue spots. The photograph is of the male.

of typhoid and other troubles, the tse-tse fly carries the active agent in sleeping-

sickness, mosquitoes of several kinds do the same office for malaria and yellow-

fever, and it is highly probable that further research will reveal the connection

between biting flies and other diseases whose cause has baffled the medical men
hitherto. In this department of entomology vast strides have been made in the

last decade or so, owing to the endowment of special research by State aid, and the

generous action of philanthropists ; so that Dr. Shiple}' could fairly say in a recent

address to the British Association :

—

" A few years ago no knowledge could seem more useless to the practical

man, no research more futile, than that which sought to distinguish one

species of gnat or tick from another
;

yet to-day they knew that that



Photo by] [E. Step, F.L.S.

Some J3orneax Hird-wings.
Three species of the magnificent bird-wing butterflies of Borneo with their wings raised to show the under side. In order to get three
butterflies of so large a size on one page they have had to be reduced considerably. A clue to the actual size may be found in remembering
that in the middle species—Brooke's bird-uing—the fore-wing measures from tip to base nearly four inches, giving an expanse of eight
inches when the wings are spread for fliglit.

20O
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knowledge had rendered it possible to open up Africa, and to cut the Panama
Canal."

Among the obscure maladies which have baffled medical skill for more than

a century is the strange skin disease pellagra, which is endemic in Italy and

Roumania, and is in some respects similar to elephantiasis. As in the case of

cancer, all sorts of theories have been promulgated as to its origin ; and of late the

accepted doctrine has been that it is due to eating mouldy maize. Recently several

cases have made their appearance in Britain ; and careful investigations by

Dr. Sambon have shown that it has appeared in parts of Scotland during the last

half century, and in the Shetland Isles, in addition to the few cases that have

Photo by]

Crcesus Bird-wing.
[E. Step, r.i..s.

On page 197 will be fourirl ;i photograph of the male of this magnificent butterfly. Here we give a portrait of the more soberly coloured
female. The specimen photographed measured six and a half inches across the fore-wings.

occurred in the South of England. Dr. Sambon has now satisfied himself that the

disease follows on the bite of a fly ^ to which no definite English name attaches,

but which may well be known in future as the pellagra-flv. In some localities

it is called the black-fly, and in other countries certain species are known as sand-

flies and buffalo-gnats, the latter owing to their bison-like hump. One species

or another is found pretty well all over the world, wlu're there are fast-flowing

streams.

They are dark-coloured flies of small size, stout of bodv, with the appearance

of being hump-backed, and having rather short legs and broad wings. They are

blood-suckers, like the gnats and midges, and in seasons when they are specially

^ Simulium reptans.
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Photo by] [E. K. Pearce.

Eggs of Pellagra-Fly.

The yellow eggs, in masses of several hundreds,
are laid on the leaves or stems of water-plants.

A portion of such a group is shown magnitied
four times.

plentiful thousands of them will alight on a herd

of cattle, and many of those bitten die in the

course of only a few hours. In certain countries,

such as the lands bordering the Danube, great

destruction of cattle has followed the attacks of

one species ;
^ in certain years the}- appear in

such numbers in spring-time that they fill man
and beast alike with terror. In these years

thousands of cattle die from their attacks. They
select those parts of the body that are not thickly

clothed with hair, and are particularly attentive

to the nostrils and ears. In the nostrils of beasts

killed by them they are often found packed in

layers. As the result of a bite, burning itching

is experienced, followed by a painful, hard swelling,

which may last for a. week or more. In cases

where the bites are numerous and close together

they produce an inflammatory fever, and in some

bad cases cramps. We cannot go into the details

of the disease as it affects the human subject, but we may state that the

most obvious symptom is the thickening and reddening of patches of

skin, which turn brown and scale off, and arc painfully sensitive to

exposure to sunlight. These patches appear on the backs of the hands

and wrists, the nape of the neck, and around the

e^^es and nose.

The fly, as in the case of malaria, yellow-fever,

and sleeping-sickness, is merely a carrier which in

its blood-sucking operations conveys the germs of

a low organism from an already afflicted animal

to one that is new to the neighbourhood, and

whose blood affords it the necessary aliment for

its development and increase. The species of the

genus simulium have not been as thoroughly

worked out yet as it is desirable they should be,

so that it is not at present possible to say whether

all the species arc blameworthy in this matter
;

but it is possible that they are, and Dr. Sambon
thinks that certain other small flies of blood-sucking

habit may be implicated. As in the cases of the

gnat (or mosquito), the midge, and the stout, it

is only the female flies that indulge in blood-

sucking.

Taking one of our commonest species as a

type, let us glance at its life-history. The yellow

eggs are laid in masses of several hundreds on

^ Siinuliiini columbaczense

Photo by\ [E. K. Pearce.

Grub of Pellagra-Fly.
The hinder part of this remarkable grub is

furnished with a sucker and a circle of hooks, by
means of which it takes hold of the bottom of the

stream or of parts of the water-plants. On each
side of the niouth is a lobe ending in a fan-Iiko

arrangement of fine threads, with which it sweeps
the water to obtain food. .-Vbout four times the

natural size.
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aquatic plants, from which the newly hatched grubs can easily reach the

water. These grubs, when large enough to be identified, are rather remarkable

creatures, being club-shaped and provided at their hinder extremity with

a sucker surrounded by a rosette of minute hooks, by means of which
they attach themselves to leaves of water-weeds and stand more or

less erectl}', in a cluster. Their limbs have been converted into suckers,

the foremost pair united to form a projection on the middle line of the

first body-segment behind the head. With the sucker of this they can find their

way along threads spun by the mouth, or can double over and take hold of

the leaf or stone to which the hinder end is attached. The body is greenish-

brown or black, and soft ; but the head is firm, and bears two pairs of pigment-

spots which serve as eyes. On each side of the mouth is a lobe bearing about

fifty filaments, which form a fan.

By sweeping the water with these,

microscopical food such as diatoms

are borne to the mouth and serve

for the creature's food. These

grubs must be sought for in swift-

fiowing streams where there are

plenty of water-weeds.

Before changing to the chr\'sa-

lis, the grub spins on the stem of

a weed, or on a stone, a slipper-

shaped case or socket in which the

chrysalis can stand with its head

exposed. This chrysalis shows the

folded-up wings and antennae of

the future fly. On each side of

the head is a projection from which

spring four long tubes, which

branch near their base. These

chrysalids are so disposed in their

cells that as the weed bends to the

current their heads are turned
forwards, and the slipper-like case protects them from friction or battering

by any solid particles that may be borne by the stream. Just before

the fly is about to emerge from the chrysalis its upper part becomes
surrounded by air, the skin splits, and the fly emerges into the bubble.

The air clings to it and buoys it dry to the surface of the water, over
which it walks to land or to the aerial stems of an aquatic plant. This emergence
takes place in spring, but there is another emergence in August, the eggs laid

in April or May producing a summer brood.

The flies are said to suck the juices of plants and the sweet excretions of the

aphis
;
but this possibly is true of the male fly only. De Geer stated that they

attacked and sucked the blood of large, smooth caterpillars. It would be interesting

Photo by] [E. K. Pcanc.
Pellagra-Fly Escaping from Chrysalis.

The chrysalis stands in a slipper-shaped case attached to weed or stone, with
the head-parts exposed. The flv emerges from the chrysalis into a bubble
of air, which clings to it and buoys it to the surface.



[By Thco. Curreras.

The Fly thai causes Pellagra.
According to Dr. S.iniboii, the disease pellagra is spread by a small black fly, whose lifc-historv is here shown. The eggs are laid in
streams, and the grnbs that liatch from them have the ren'iarkable form shown at the bottom of the picture. Thcv are attached by
their broad, hinder ends to weeds or stones, and their heads are funiished with a couple of fringed lobes with which they sweep
microscopic food to the montli. The figures attached to weed abov<- them arc the chrysalids in their open cocoons. The fly is seen
above the water. .Ml the ligures are considerably enlarged.
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to discover whether the pellagra parasite with which it inoculates man passes part

of its developmental history in such hosts.

One species that occurs in the southern part of the United States, where it

is known as the buffalo-gnat, is in evidence every year, but at irregular and distant

intervals it appears in almost incredible swarms. Stock-owners then endeavour

to keep it away by means of smoke. The animals when attacked by large numbers

of the flies are driven frantic, and seek to elude their tormentors by rolling in the

dust or rushing about. They are at such times almost covered by flies, and as the

result of their bites an inflammatory fever with rapid pulse is set up, and the animal

dies of cramps or convulsions, " when the skin of the entire body will be found to

be covered with numerous small ulcers." Mosquitoes and midges become trouble-

some towards night ; but the flies under notice attack beasts, birds and men in full

sunlight. There is one case on record of a man being so badly bitten that his death

was speedy. A smaller American species known as the turkey-gnat is especially

annoying to poultry, particularly turkeys, which they attack in the bare regions

about the head, in the ears, eyes, etc., often killing them in great numbers.

Sand-Wasps.

Among the many tvpes of solitary-

wasps, the sand-wasps ^ stand out

distinctly on account of their long,

slender bodies, of \\'hich the hinder

section is connected to the fore-body

b}' a very long, tapering stalk. One
species, the red-banded sand-wasp, ^

may be seen busily engaged at work

Photo by] [E.K.Pcane. at almost any sandbank. It is an
Pellagra-Fly. Insect about three-quarters of an inch

One of the small black flies that are alleged to carry the germs of
. _

-

pellagra to the human subject. The expanse of the two wings in \x\ length Cntirelv black SaVC for a
these flies is very great, the depth from front to back being exceptional. o

' „ ^ '

The actual width across the expanded wings is nine millimetres. band of rcd wlllch includcS half of thc

hind-body and a third of the connecting stalk. There is a distinct neck
between the fore-body and the head ; and the legs are armed with

spines and bristles to aid in digging. The invariable food selected by these

sand-wasps for provisioning their cells is a caterpillar or caterpillars, according

to species, for each kind seems to have its own favourite species of caterpillar for

the purpose. There are many species of sand-wasps in different parts of the world,

but their habits arc so much ahke that they can be described in general.

In recent years we have had accounts of the sand-wasps' activities from Fabre
and Marchal ; but as long ago as the summer of 1667 our countryman, John Ray,
and his friend Willughby were observing it, and Ray has told us in liis History of
Insects what they saw. The sand-wasp was dragging along a green caterpillar

three times its own size. When it had dragged this huge load along a distance

of about fifteen feet, it came to a hole })reviously dug in the sand, and left the

caterpillar beside it whilst it set to work to remove a pellet of earth that blocked
the mouth of the shaft. The wasp descended into the cavity, but soon reappeared

1 Sphegides " .Xmniophila sabulosa.
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The Potter Sand-Wasp.
This little wasp when she has filled up hershaft, after provisioning
the cell with food and laying an egg, takes a small stone in her
jaws and with it pounds down the earth to make it firm and like

its surroundings.

and took the caterpillar again in tow.

They both disappeared below, but the

wasp came up alone after an interval

and busied itself in rolling pieces of earth

into the hole
—

" at intervals scratching

the dust into it like a dog with its fore-

feet, and entering as if to press down and

consolidate the mass, flying once or

twice to an adjoining fir-tree, possibly to

obtain resin for agglutinating the whole.

Having filled the burrow to the level of

the surrounding earth so as to conceal

the entrance, it took two fir-leaves lying

at hand, and placed them near the orifice,

as if to mark the place."

There is only a single cell at the

bottom of the sand-wasp's shaft, and

some species fill this with small or

medium-sized caterpillars ; others with

a single large caterpillar. All of these,

of course, are stung in order to paralyze them. Fabre sa^^s of the

hairy sand-wasp, ^ that she provisions her cell with only one caterpillar,

that of a thick-bodied moth,- which is an underground feeder and, therefore, cannot

be found by sight. This caterpillar she stings about nine times in as many forward

divisions of the body. She waits until^shehas secured this caterpillar before she

sets to work at her mining operations.

Dr. G. D. H. Carpenter, watching

this same species at Bordighera, dug out

the caterpillar and laid it beside the hole

to see what the wasp would do when she

returned. " When the wasp came back

and found the larva h'ing there it

examined it and seemed puzzled, and
then deliberately sucked the contents of

the egg dry (I watched it shrivel !) and
deposited another in its place." She was
evidently not >ure that it was her own
egg, or if her own that it had not been

tampered with b\' an ichneumon-wasp
and so rendered useless. To make sure

she destroyed it and laid another.

Mr. and Mrs. Peckham have given us

most interesting accounts of two Ameri-

can species,^ agreeing in the main with

Fabre's observations on tlie luirojiean

^ Amni()]>hila hirsuta. - Noctiia.

Photo by] [H. Baslin.

Ked-banded Sand-Wasp.
A graceful wasp that may be seen commonly where there are sand-
banks, digging deep holes in thoni. Save for a broad band of red
across the long, slender waist, she is entirely black, and measures
three-quarters of an inch in length.

3 .Vmmoiihila urnalis and .\. gracilis.
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species, but, of course, with variations which mark the different species. One

individual, whose behaviour they watched, was so precise in all she did that we cannot

refrain from quoting part of their account :

—
" We remember her as the most fas-

tidious and perfect little worker of the whole season, so nice was she in her adaptation

of means to ends, so busy and contented in her labour of love, and so pretty in her

pride over the completed work. In filling up her nest she put her head down into

it and bit away the loose earth from the sides, letting it fall to the bottom of the

burrow, and then, after a quantity had accumulated, jammed it down with her head.

Earth was then brought from the outside and pressed in, and then more was bitten

from the sides. When, at last, the filhng was level with the ground, she brought

a quantity of fine grains of dirt to the spot, and picking up a small pebble in her

mandibles, used it as a hammer in pounding them down with rapid strokes, thus

making this spot as hard and firm

as the surrounding surface. Before

we could recover from our astonish-

ment at this performance she had

dropped her stone and was bringing

more earth. We then threw our-

selves down on the ground that not

a motion might be lost, and in a

moment we saw her pick up the

pebble and again pound the earth

into place with it, tiammering now
here and now there until all was

level. Once more the whole process

was repeated, and then the little

creature, all unconscious of the com-

motion that she had aroused in our

minds—unconscious, indeed, of our

very existence and intent only on

doing her work and doing it well

—

gave one final, comprehensive glance

around and flew aw-ay."

Dr. S. W. Williston records an experience with another species ^ that is very

similar to the hammering noted by the Peckhams.

Sphex—the typical genus of the sand-wasp family— has had its doings

chronicled at length by Fabre. We have no representative of the genus in this

country, but in the South of France occurs the yellow-winged sphex ^ to which

the famous French naturalist has devoted much attention. Like ammophila,

sphex is a very strenuous worker, and during the four weeks or so of its existence

in the winged state, it sinks no fewer than ten deep, perpendicular shafts, each with

three or four separate chambers at the bottom, stored with food, and each furnished

with an egii,. It selects a slight elevation of the soil, and into this it bores a hori-

zontal gallery two or three inches in length. At the end of this gallery it sinks

the perpendicular shaft, also for a depth of about three inches, and at the bottom

Yellow-winged Sphex.
During the month which is the period of this wasp's winged existence, she

contrives to dig about ten shafts, each with three or four cells leading from
it at the bottom. Each cell is provisioned with three or four field-

crickets, all carefully stung in the principal nerve-centres, so that though
helpless they remain alive.

1 Ammophila yarrowii. ^ Sphex flavipennis.
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The Sand-Wasp's Victim.
The same species as that shown on page 209 is here engaged in hauling the caterpillar of a moth— nianv times her own
spot she has selected for mining. She always captures her prey before digging the shaft and the cell that' is to contain it.

is stung, and a single egg laid upon it ; then the shaft is carefully tilled up.

211

[Harold Bastiit.

weight—to the

The caterpillar
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the oval cells are made side by side. These are so constructed that the longer

axes of the ovals are horizontal, and the first formed is provisioned and sealed up

before the second one is dug. The provisions for each cell consist of three or four

field-crickets, and these are carefully stung in the three principal nerve-centres of

the body, which has the effect of completely paralyzing the cricket without killing

it. It is carried by the sphex to the mouth of the burrow, where it is dropped,

whilst the wasp goes in to ascertain that all is right. Then, grasping the cricket

by its antennae, the wasp going backwards draws its ^/ictim into the cell. A
cricket so treated will remain alive, though utterly incapable of any movement,
for three or four weeks, a much longer period than it takes for the wasp-grub to

consume it. The cricket is laid on its back, and on one of the crickets in each

cell a sphex egg is deposited between the second and third pairs of legs. As soon

as the egg is hatched the young grub

attacks the cricket at this point and

burrows into its bod}^ eating out all the

interior in a week, and leaving nothing

but the cricket's skin. The other

crickets are similarly disposed of in

turn, but owing to the greater size of

the wasp-grub, the pace is accelerated,

so that in less than a fortnight from the

hatching of the egg all the food is con-

sumed. The grub then constructs an

elaborate cocoon of two separate cases

of white or yellowish silk, and within

these a case of firmer texture and dark

colour with a glossy surface. This,

apparently, is formed of a mixture of

fluid silk, with the excrementitious

matter that has been stored in the
Photo by] [H.llastin. . . „ , i i r i- • j

Hairy Sand-Wasp. mtestmes all through the teedmg period.
This species hunts for, and finds, a largo caterpillar which lecds _|

-i nnrnn^p anr^pprQ tr> hp in nrntprt
underground, and therefore cannot be found bv sight. Havuig '^^^'-^ ^ l-h pUipOse dpped-Ib LU Ue IV piULCCL

iZ'!'iulilTrV'v"^!s'^^!l^^^^^ the grub from damp during the nine

months of its incarceration, prior to its assumption of the winged condition.

A curious difference of procedure is shown in sand-wasps of two families : the

sphegidae, as we have seen, ram the earth down with their heads and with stones

held in the jaws ; the pompilidae use their hind-bodies as rammers.

Cockchafers.

In some seasons and in certain localities one may see in the warm evenings

of May and June the cockchafers, ^ or maybugs, flying in such numbers around the

upper parts of trees that, from a little distance, they look like a thin cloud or mist.

In such numbers they frequently do considerable damage by eating the foliage
;

but even so, it is not often realized that on the Continent they prove at times as

great a scourge as locusts—not so much in their complete beetle stage, but as

^ Melolontha vulgaris.
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larvae. Jn the case of the locust, all its stages

after the egg being passed above-ground, it may be

watched and warred upon throughout life ; but

until the warm da\-s of May tempt tlie cockchafer

into the air he carries on a destructive work
out of sight, because underground. During this

period of congregation around trees the sexes

pair, and a few days later the female returns

temporarily to the ground.

The cockchafer is about an inch and a quarter

in length, and of a light brown colour, with a

series of little, white, triangular marks along the

sides, just showing below the edge of the wing-

cover. These wing-covers are not long enough

to cover the whole of the hind-body. As in the

stag-beetle, the scarabs, and others, the end

joints of the antennae are greatly developed to one

side, so as to form a kind of brush
; but here this

particular form of antenna reaches its maximum.
The joints in question are long, broad, and thin,

and very mobile, so that they can be packed

closel}' together

or separated.

Photo by] H. Mam, F.i:.S.

The Common Cockchafer.
The photograph is that of a female, as will be evident
from the small size of the antennrr, and the develop-

ment of the hind part of the body into a stout boring

implement with which the eggs are thrust into the

ground.

The sexes can be at once distinguished by

The Cockchafer Chrysalis.
A portrait of the white-grub of the cockchafer will

be found on th(- ne.Kt page. .After four years or so

of destructive work underground the grub ni:ikes

itself a cell, in which it becomes a chrysalis,

and awaits its fmal change. Here the earthen cell

has been broken open to reveal the form of the

chrysalis. Note that the legs and undeveloped
wings are free.

lancing

at these antenn.-e, for whilst those of the female

have each six leaves, those of the male have seven.

Even in nature the male is sometimes favoured

more than the female ! This is more evident in

the large mottled-chafer ^ of the Continent, where

the antennae of the male reach an extravagant

development, as compared with those of the female.

When the female seeks the earth she burrows

into it to a depth of several inches (four to six),

])artlv bv boring with her pointed hind-body,

and partly by scraping with her fore-feet. .At

what she considers a suitable depth, she deposits

from fifteen to forty whitish eggs. The depth

de]>ends upon the nature of the soil. She likes

humus or vegetable soil, as that is light and suit-

able for the food and the dispersal of her grubs

w lull they emerge from the eggs about five weeks

later. These grubs are in form much like those of

the rose-chafer and the stag-beetle, with greatly

distended hinder parts. When young they are

more slender, and can make use of their six weak

1 IMclolontha fullo
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legs for crawling through the earth, but in later life, when the soft hind-

body has grown fat, they cannot do much in this direction, but lie with

the body doubled up, and eat such roots as are within reach. It can content

itself with the roots of grass or corn, but if the farmer is growing mangold-

wurzel or beet above its birthplace, the white-grub, as it is called, will destroy

the crop. They moult several times during the three or four years in which

they assiduously work for the farmer's ruin, and when they feel they have accom-

plished all they can, they retire into deeper earth and hohow out an oval cell, in

which they become chrysalids. The period of the grub stage varies in different

parts of Europe according to the geographical position. In Britain it is about

four years, in Central Europe three years, and in Northern Europe five years.

I'hoto by] [H. Bastin.

C (K KLHAl-EK ItRI 1',

That the protected underground life and the interminable meal of roots agrees with this grub is manifest. After three or four years

of feeding they attain almost to the size shown here, and are so plump that their legs are of little use c.\cept for holding their food

whilst they gnaw at it.

In a series of dry summers, when the roots are not so succulent, the period

will be lengthened.

We occasionally experience what local devastation this grub can cause in our

own country, but it is scarcely worth mentioning when compared with what it

has effected in other countries. There are plenty of statistics available giving the

amount of damage done in various places at divers times, and the quantities by

weight and count of the cockchafers that have been caught and killed where a

resolute war has been waged against them. Thus in the years 1857, i860, and 1862,

the crop of beet in the department of I'Aisne (France) was sixty per cent, below the

average yield of years when there were few cockchafers in the ground, and the

reduction was attributable solely to the ravages of the white-grub. Again, in

1866, the authorities of the dcpartm.ent of the Seine- Inferior estimated the loss
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Photo by]

'L-.dP^

The Mottled-Chafer.
[7^. //. Fahre.

Thi? large chafer is found on the sand-diint-s around the Mediterranean, the Baltic, etc. In addition to its superior size the white motthngon the brown ground colour of its wing-covers makes it a more attractive beetle than the common cockchafer. The disparitv in size of the
antenna; between the sexes is here very marked. ' ^ " ••

"^
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to the growers from this cause at twenty mihions of francs. Two years later

they were abundant in Saxony, and the authorities offered rewards for their

collection, with the result that fifteen hundred tons of the beetles were brought in.

Now it was found that an average pound of beetles contained five hundred

specimens ; so that the total number thus destroyed was not fewer than fifteen

hundred millions of cockchafers. The method of catching them is not to employ
entomologists with butterfly nets, but to observe in the evening what trees they

are swarming around, and then to go in the early morning with large sheets spread

out beneath the branches from which the then sleep}^ beetles may be shaken,

shovelled from the sheets into bags, and fastened up. \\'hen dead they can be

served up with the food of poultry and pigs ; or with the addition of lime

they can be used to fertilize the very fields thev have wasted.

There is good cause for

believing that the chief reason for

British immunity from serious

attacks of this kind is to be found

in our respect for the birds that

alone aid us in keeping down the

numbers of the chafers. Owls and
nightjars account for great num-
ber:^ of them at evening, and the

latter bird may be seen flying

among them with his bill wide

agape to admit them. Bats, too,

catch them, and nipping off the

wings and wing-covers eat the

more succulent parts. Starlings

may be observed, at the time of

the chafers' emergence from the

earth, waiting and watching for

them to crawl up into daylight,

that they may capture and eat

them. No doubt, like the thrush

listening on the lawn for the earthworm, they can hear the movements
of the cockchafer as it pushes through the soil. Rooks and ravens do
not wait for the full development of the Insect, but, knowing by some
means where the white-grub is at work below, they plunge their bills into the

grovmd and drag the bloated grub out. Where the plough can be emplo^/ed on

land attacked by them the share turns up great numbers, and it is mainly for

these that the ploughman is attended by a crowd of rooks, ravens, jack-daws, and
sea-gulls.

Let it not be assumed as the result of reading the last paragraph that we are

entirely free from bad attacks of chafers in this countrw There is a case recorded

in some of the entomological books of a farmer near Norwich whose crops suffered

so much from the attacks of this beetle that he and his servant gathered eighty

P>'"to by] [j_ F. Hammond.
The Cockchafer's Antenna.

The remarkable fan-like development of the antenns in these beetles, and
the difference between the organs in the two se.\es is made clearer by this
photograph, being on the scale of eight times the actual size. Besides
being much sm.aUer the female antenna wiU be seen to have one leaf less
than that of the male.
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bushels from his fields ; and the loeal authorities, sympathizing with him in his

losses, made him a grant of twenty-five pounds from the poor-rate.

As is the ease with the stag-beetle and some other species, the pu))a->kin is

thrown off months before the perfect beetle makes its public appearance. Some time

during the autumn the perfect cockchafer emerges from the clirysalis-skin, but

remains in its cell to allow^ its new integuments to harden and become serviceable.

Then at its leisure it gradually burrows upwards until near the surface, where it will

be able to form some idea of the weather conditions above-ground. Some time in

]May the rising of the temperature of the soil around it denotes sunshine abo\-e, and

with a conmion impulse thousands of chafers emerge and try their powers of flight.

A very similar, but much smaller

chafer is very common in some places,

and is known as the summer-chafer, or

small-chafer.^ Its grub is also similar

to that of the cockchafer, and its habits

are the same in both stages.

Mole-Crickets.

Though most }3ersons who dwell in

houses have at some time or other made
the acquaintance of the house-cricket,

and a few have seen the field-cricket

piping at even in his doorway, the number
of those who can boast a knowledge of

the mole-cricket except from books is

verv small. In the first place, it is not

a common Insect except in a few fa\'()ured

localities in our land, but if it were much
commoner than it is, it would ]x- little

known on account of its retiring under-

ground habits. For the mole-crickets,

almost alone among their near relations,

have the burrowing habit. The iield-

cricket lives in burrows, but it is not

certain that it c^xcavates them. We are

Photo hv'

A Mkxuax Chafer.
[//. Bast in.

This chafer is closely related to the mottled-chafer shown on page
215, but its brown wing-covers arc streaked with white instead of

being mottled. Moreover, the antenna; of the male, as shown, reach

. 1-11 •

1 j_
^" extraordinary develooment. The photograph is nearly twice

ratrier inclined to tlnnk that it adapts the natural size of the insect.

and improves burrows already in existence, and which have served the turn of some

other creature, such as a mining bee or an earthworm. Such an excavation can be

enlarged or modified by the field-cricket's jaws. lUit the mole-cricket- has been

dedicated bv nature to this class of work, and provided with the outfit of tools proper

to it. It has long been remarked that though the two animals are so different in

their class and organization, both the mole and the mole-cricket have been built

on the same lines and set to the same kind of work.

The most conspicuous part of the body at first sight is an exi)ansi(»n ot the

front part of the middle-body into an oval hood, which is open in front and allows

1 Kliizotrogus solstilialis. - C.ryllolalpa vulgaris
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the head to be partly retracted into it. This hood is smooth and covered with

a fine, downy coat of brown, which, of course, suggests further likeness to the velvet

coat of the mole. There can be little doubt that this hood is of importance in the

work of shaping and consolidating the burrow. Immediately behind this hood,

which is all that can be seen of the fore-body from above in the adult Insect,

are the wing-covers, which, as usual in the family, are strongly nerved and folded

down the side of the body between the second and third pairs of legs. These wing-

covers do not cover half the length of the

^ wings, which are longer than the hind-body,

and are tightly folded up lengthwise when
not in use and extend between the two hairy
" tails " at the end of the body, and might

be mistaken for an additional pair of these

organs.

The third pair of legs are formed for

leaping ; and all the legs, as well as the

hind-body, are more or less covered with

brown hairs. But the great feature of the

mole-cricket is its first pair of legs, and their

modification into digging organs. The thigh

and shank are flattened from the sides to

form a deep and powerful organ, and this is

continued in the foot. The broad edge of the

shank ends in four hard, finger-like exten-

sions. These are the digging implements.

The foot also is formed into a couple of hard,

y^'"^"^'"'^^^B^B|^^gfck blade-like teeth, which move over the teeth
^^^^^^f^^^^ A Qf ^Yie shank after the manner of shear-blades.

If tough roots extend across the course of the

projected tunnel these are brought into action

and the roots are severed.

The mole-cricket is not entirely a vege-

tarian, probably very slightly. Like the

mole, he excavates in order to come upon

the Insects and other small animals with

which the upper layers of soil teem. When
his burrows extend into garden ground

where there are seedlings and young plants,

his practice of severing roots may cause

considerable damage. This is suificient to cause the gardener to put the mole-cricket

upon his black list, and even to accuse it of eating his raw potatoes. It is much
more probable that the mole-cricket's presence in the potato-bed is due to his having

come in search of the wire-worm and other pests that damage the crop.

The female lays her eggs, to the number of two to four hundred, in a special

cell excavated just below the surface, and is said to look after the needs of her brood

I'hotn by] [H. Bastin.

The Mole-Cricket.
Tlic fore-parts of th(; mole-cricketbear astrikiiignsemblaiice
to those of the mole, particularly in the development of tlie

first pair of legs to serve as digging organs. The deep belt-

like arrangement consists of the strongly veined wing-covers,
beneath which the long and expansive wings are folded fan-

vvise. protruding at the rear.
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Thk Mole-Cricket at Home.
I'he moIe-crickct is as expert and rapid a diver into the earth as the true mole. The female constructs a special chamber near the surface,
in which she deposits her yellow eggs to the number of several hundreds. From the egg to maturity the mole-crickot's development is spread
over four years.

2ig
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Photo by] [H. Bastin.

Fore-leg of Mole-Cricket.
A wonderful implement constructed upon the

tvvo-tools-in-one principle. The shank ends in

four powerful teeth-Uke points, which make an
efficient digging instrument. Across these teeth

the foot works as a cutting blade, which quickly

severs roots lying in the way of burrow
eN tensions.

until they cast their first skin, wlien they are able to

look after themselves, and each starts burrowing for

itself. It is calculated that their development from

the eg'^ to sexual maturity is spread over four years.

The mother is said to have to keep them away from

the male, who otherwise w^ould eat them.

This cannibalistic tendency is not confined to the

male and its offspring, as the following incident will

show. Quite recently a friend brought us some

mole-crickets from Sicily, where they are so plentiful

as to be a great nuisance in the gardens. Three of

them w^ere imprisoned in a tin full of earth, in which

w^e were told was also included a large millipede and

several terrestrial Insects other than the mole-crickets.

A small potato was added by way of refreshment

en route. The tin was carefull}' opened, but only

two mole-crickets were found, and these showed

signs of encounters in the shortening of antennae and

"tails." The mould was sifted, but neither miUipede

nor Insects were there. The potato was untouched,

but one mole-cricket had been eaten. Two days

later the smaller of the two survivors had likewise disappeared entirely,

but the potato still had its skin and tender shoots intact. If the mole-

cricket were a vegetarian it surely would have taken a little potato with its

animal food.

Tike the true cricket, the mole-cricket is musical after a fashion, but its notes

are not shrill and piercing. Its call is a dull sound, that suggests in a small way the

churring of the goat-sucker among birds. And being musical, it is provided

with ears in the front legs. The openings to these may be plainly seen in

the form of a slit in a slight fold near the upper edge of the shank, just

below the knee.

The mole-cricket is much more plentiful in Central and Southern Europe than

with us, and its range extends through Egypt and Western Asia to the Himalaya.

A similar but smaller species ^ is found in the Mediterranean region and the warmer
parts of Asia to the low hills and plains of India, w'here it is some\\'hat of a nuisance

in the tea-gardens. It is there known as the mouse-Insect, owing apparently to its

colour and the rapidity of its movements. It is probable that the principal harm it

does there is the disturbance of the newly planted young tea-shrubs, but it has the

reputation of destroying by eating them. Another one that is found in the West
Indies has the similar bad character of being destructive to the sugar-canes. \Miether

this accusation is well founded is a matter that appears to stand in need of further

investigation. It is so easy to conclude, upon seeing certain Insects in the immediate

neighbourhood of damaged plants, that the Insects are the authors of the mischief
;

but it is quite possible that the mole-crickets may be present in tlu^ capacity of police

looking for the real culprits.

^ Gryllotalpa africana.
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The Lobster-Moth.

The lobster-moth, as a moth, is not remarkable. It is one of the larger of

our thick-bodied moths, and is among the less plentiful species, and, therefore,

always in request by collectors. But anyone strolling through the woods who has
the good fortune to see it resting, as in our first photograph, on the stem of a sapling,

would wonder how it had obtained its name, for there is nothing suggestive of the

crustacean in its appearance. A rather fluffy grey-brown moth, with its upper
wings closed along its sides and the lower ones sticking out from under them, whilst

its furry fore-feet are extended in front, might be compared more fitly to a cat, but
for the fact that we already have a puss-moth. In truth, the name was suggested

by the long, sprawling legs of the caterpillar ; and it must be understood to

indicate the moth of the lobster-caterpillar.

This brown caterpillar is quite the most extraordinary one produced in this

country. Apart from its natural surroundings it may be described as grotesque
;

but considered in relation to the ordinary risks of caterpillar life, its singularity

evokes our admiration, for with a twist or two of the body or a slight alteration

of position it mav appear

as an ant. a spider, a

curled leaf, or a lizard.

The moths emerge

from the chrysalis stage

in Mav or June, and the

females lay their hemi-

spherical, cream-coloured

eggs on the leaves of

beech, oak, birch, hazel,

etc. They hatch in about

ten days, and the dark

brown little caterpillars,

with their long, slender

legs, present a remarkable

likeness to ants. We
ha\'e no other caterpillar

of moth or butterfly

that has such an endow-

ment of legs. The flcsln-

j)ro-legs, or temporar\

l(>gs, which are not re{)re-

sented in adult Insects,

are quite normal, but the

six true or jx^rmanent

legs just behind the head
are unique in this species,

being long and thin like

Photo by]

Mole-Ckicket in Flight.
[H. Bastin.

The comparative sizes of the wings and -.ving-covers are shown clearlv in this photograph,
where they are expanded as for flight. U will be understood from this view how it is that
the front part of the wing when folded up forms a sort of tail extending beyond the bod\-.
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those of an ant. The hinder portion of the body is inflated, and ends in two thread-

hke tails. The little creature moves about in an apparently nervous, fussy manner,

but this is probably part of the scheme to get itself accepted as an ant, which it

resembles so much in its movements. This hinder part of the body is usually kept

elevated or turned over its back, and when the caterpillar is not actually feeding

the big head also is raised. The long legs are held forward. When one is quite

aware of the identity of the 3'oung caterpillars—as when the eggs have hatched in

captivity, for example— the ant-likeness may not be obvious. To see

it one should come upon the caterpillar unex-

pectedly, and then the head appears to be the

hind-body of an ant whose jaws have seized upon

some other Insect (represented by the caterpillar's

inflated hind-body) which it is attempting to drag

off. Ants are not much interfered with, their iaws

and formic acid being respected by most creatures

that might be inimical to them. As the cater-

pillar gets older and larger, this aspect changes,

and viewed from the front it looks like a spider

read}' to spring. From the side, the hind-body

with its filament looks like the head of a lizard

with forked tongue extended. But whatever the

direction from which it may be viewed, it presents

an appearance altogether different from that of

a caterpillar. To some it has presented a likeness

to one of the larger rove-beetles ; and when nearly

full grown and viewed from the side it looks like

a curled-up and withered leaf. At this stage the

peculiar humps upon the back present a close

resemblance to the toothed margin of a leaf. In

some respects the lobster-caterpillar resembles

that of the dragon-moth previously described (see

page 66), and the two Insects, indeed, are not

very distantly related.

Before changing to the dark brown chrysalis

the caterpillar weaves together two or three decay-

ing leaves, and spins a cocoon between them.

When the leaves fall the cocoon and its covering

go with them, and the winter is spent by the chrysalis among the dead leaves on the

ground. Not until the spring is merging into summer will the chrysalis skin be

burst, and the fluffy moth crawl out and ascend the nearest tree.

The late Mr. Tugwell has left us an interesting account of the newly hatched

caterpillars, which, he says, will not touch vegetable food until they have shed their

first skin. Until then the empty egg-shell from which it emerged is its sole food, and

it will not eat the egg-shell of one of its brethren. It remains close to its own shell,

walking around it, and nibbling at it from time to time ; but if removed from it, it dies.

Photo by 1
[!'

^-/''P, I'-L.S.

The Lobster-Moth.
Occasionally the rambler through the woods may
SCO the lohster-moth settled in this fashion on a

small tree-trunk, with the upper wings closed

over the body and the inider wings protruding at

the sides, thus breaking up the outline usual in

resting moths. Shghtly enlarged.
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Photo by]
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The Boatman.

A view of the boatman from the upper side, which he seldom shows, as it foniis the under side of the "boat " which he is constantly rowing.

The photogiaph is si.K times the actual size of the Insect. The boatman may be found m ahiiost any pond.

223
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The Boatman.

One of the things that ai once strike the most casual observer wlio may be

induced to give attention to the common objects of a stagnant pond is the boatman ^

—whose title usually suffers the

unnecessary elongation to water-

boatman. It is conspicuous because

it lies on the surface, back down-

wards, with its head slightly under

water and its long, hind pair of

legs stretched out almost at right

angles with the body, like a boat-

man with his oars ready for action.

The boatman is one of the bugs

who has become finely modified to

fit his mode of life. The majority

of bugs have the upper and under

sides not very far apart ; but if we
catch a boatman—at the risk of

getting a pin-prick from his sharp

proboscis—and turn him right side

up, we shall find that his thick-

ness is more than half his width,

the back being shaped like a ridge-

roof. Turn it the way in which we
found it on the water, and you see

that we have here Nature's anti-

cipation of the boat—the form

that will best maintain a floating

body in a position of stability.

The ridge of the back has becom.e

the keel of the boat. There is,

however, an anomaly here, for the

bow and the stern have changed

places. The boatman, when in

pursuit of prey, sets his oars in

motion and pushes his broad head

forward. If in this pursuit he has

had to go deeply into the water,

he has no difficulty in regaining the

surface, for unless he takes hold of

a submerged weed his buo3'ant

body floats up at once, without

any use of his limbs. On such an

excursion the boatman does not

Pho'.os ft).] [J. J. Wind, F.E.S.

The Lobster-Caterpillar.
It is from the strange form of the caterpillar that the name lobster has bun
applied to the moth; though it must be confessed that there is lit tl<'

resemblance to the crustacean. When quite young it looks much like an ant.
In later life it may be passed over as a curlcd-up, withered leaf ; whilst
vievyed from the rear or side its elevated hind-body has some resemblance
to a reptile's head with forked tongue protruded.

Notonecta glauca.
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get wet, for his body is covered with a very dehcate coating of fine down, which
imprisons a thin layer of air, and so keeps the water from actual contact. When
under water this iilm of air shines like silver.

If the long hinder legs of the boatman are examined closely, thev will be seen

to be flattened and the inner edge fringed with hairs to make them more efficient

as paddles. But this adaptation to aquatic u-^es makes them useless on land. When,
however, the boatman wishes to leave his pond—perh.aps to iind another where
food is more plentiful or the com-

petition for it less severe—he has

only to spread his tightly packed

wings. On such occasions, too, he

will display his antenn^E, which

arc ordinarily kept hidden away in

little pockets belov.- the large com-

j)ound eyes. Several other water-

bugs appear, as aquatic Insects, to

have no antennae, but it is only

apparently so ; they are packed

away in these pockets because they

are useless in the water and might

get damaged. Surface bugs, like

gerris, that do not submerge their

heads, keep their antennae extended

and in constant use.

There is one other adaptation

to its aquatic life that should be

mentioned : its method of obtain-

ing air. Some pond Insects have
an air-tube at the hinder extremit\

whose tip is kept out of water,

and so a constant supjily of aii

passes through it to the bod\

.

Others have an air-reservoir undt i

their wings, and make frequent

excursions to the surface to re-
1 • 1 •.

, , ^, ,
Photo by] iJi.SUp,b'.L.S.

plenish its contents. The boatman The Bo.^tm.\n Rowinc.
.-/i.->^-^r- , », 4-1 f 'il, il i.'

A vii'W of the boatman in the position iiiuallv a^^\llluli. back downwarfis on
1( poses on tne SUlIaCe Wltn tne tip the water. The • stroke " beijins with the loiig hind-legs at risht angles with

,^f \i-c^ l^;,,^! U ^1., ^ 1 i. i-1
• thobodv, and is continued with a steadv sweep until thev are ahnost parall-;!.

OI its nmCl-DOCly exposed to the an-, Xhc bu? is here shown three times larger than the real size.

and we might exjject to Iind that it drew the air into its body at

this point
; but it is not so, at h^ast not directly. Along the centre of

the under side there is a low ridge fringed on t^icli side by long hairs,

and a similar fringe runs along each margin of tlie bodw The principal

inlets to the internal air-tubes are on the fore-body, and the fringes of hair

described constitute two covered ways under which air can ]:)ass from the tip of

the hind-bod\- to the spiracles on the fore-body
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Some observers have noted that the boatman produces a sound hke the words
clieic. cJicw, chew, rubbing its front pair of legs together at the same time.

The female boatman attaches her eggs to the stalks of water-plants, making
an incision with her egg-placer, and burying about two-thirds of the egg in the sht.

As in the other bugs, there is little difference except in size and the absence of wings

between the infant and the adult. The Insect is continuously active throughout life,

and the wings make their first appearance as buds, which expand at the final moult.

Green-Fly.

Whoever owns or has owned a garden has suffered from the dreadful oppression

of the green-fly, or plant-lice.-^

There is a stage in the develop-

ment of the amateur gardener in

\\iiich the green-fly are worse than

dragons. So far as one can learn

of dragons from old authors, though

they may be individually terrible

they are not common, not attack-

ing one in hordes, and are large

enough to be seen from a distance.

Cireen-fly are so terribly small, so

prolific, and so ubiquitous, that 3'ou

do not notice their advent until

thev have increased to millions
;

you destroy a million all but one,

and the next time you pass that

way the one has become a million

again
;
you spend half your sub-

stance on aphis-brushes and in-

secticides, and drive them fromi one

favourite rose-bush only to find

that they have taken possession of

another equally desirable. If only

we could extirpate the green-fly,

what gardens we would have !

And yet, if we look around us when we go abroad into Nature's garden, we
do not find that the green-fly, though plentiful, are so painfully evident as in our

own little enclosure ; neither do any of the wild plants appear to be extirpated

by their attacks. The truth is that much of the trouble is due to unnatural conditions,

and much of the damage debited to the green-fly is accomplished by much larger

and less prolific Insects. Green-fly do not strip off leaves or bite big holes in them,

as we have been seriously assured they have done in our neighbours' gardens.

The green-fly is not built for the consumption of solids. Its mouth is developed

mto a delicate hollow needle with which it bores into leaves and sappy shoots, and

through which it sucks the fluid from the plant cells it has tapped. The loss of

^ Aphis.

Photo by]

Young Boatman.
[H. S. CJtcavin, F.K.M.S.

A magnilk-d representation of a newly hatched boatman from the under
side, showing that it has the same general form throughout life, only
modified by the acquisition of wings in the adult state.
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A Butterfly Enemy of CiReen-Fly.

This Chinese butterfly is related to our '" blues." The female lays her eggs among the green-tly that cluster on the shoots of bamboo, etc.,

and the caterpillars that hatch from them subsist entirely upon the green-fly. The green-fly are attended by numerous ants for the sake of

their excretions ; but the ants take no notice of the caterpillars, though these are decimating the ants' domestic cattle.

'^7
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Winged Green-Fly.
Green-fly that develop wings are usually males, or imperfect females, that
have been produced for colonizing purposes. The production of a winged
generation takes place as a rule when the juices of the original food-plant are
less abundant.

Several of the smaller insectivorous birds

onslaught, small ichneumon-wasps lay their eggs in them,

and certain bugs go about spearing them with their sucking

needles.

These unprotected minute creatures, that so trouble

the gardener, are really among the most remarkable of

living things, and though they have been the study of all

great naturalists of the eighteenth and nineteenth centuries,

we are far from having a complete and satisfactory account

of them and the phenomena of their development. In our

own day Buckton has devoted four volumes to a description

of the British species alone, and something more has been

learned since these volumes were published. It will be seen

that in a brief account one cannot go into detail.

Throughout the spring and summer the observer will

have noticed that the crowds of green-fly that abound on

nearly all plants in his garden are wingless ; and with the

knowledge of the course of development that prevails

almost throughout the Insect-world, he would be justified

in assuming that these will in the course of a few days
develop wings, for he is quite familiar with them in the

winged condition. But it is rarely that these summer broods

produce winged individuals. In order to do their work of

checking somewhat the redundant growth of plants and sup-

plying food for numerous creatures, the ordinary slow pro-

cess of passing through successive stages before attaining

reproductive powers is not sufficient. Eggs that were laid

in autumn, and have been remaining dormant during the

1 Coccinolla. - Syrphus.

this fluid makes the attacked

leaves curl, become spotted with

brown, and in bad cases shrivel

up ; sickly shoots under the attack

wither and are shortened. It is

one of Nature's methods of prun-

ing. When things are getting

desperately bad a summer storm^

comes on, and the green-fly that

defied the gardener's attacks are

all but cleared off. Or, failing the

storm, a host of lady-birds ^ or

hover-flies- appear and lay their

eggs close at hand. The eggs

quickly hatch, and the grubs at

once set to, attacking the green-

fly' like a wolf in a sheep-fold,

join in the

Phot, I by] [H. Biistin.

Green-Fly on Rose-bud.
.\ colony of wingless green-fly has
begini to cover a rose-bud in a way
that is painfully familiar to the ex-
asperated though patient gardener.
Jiach one has a sucking beak plunged
deeply into the tissues of the rose,

from which it is sucking the juices
that should nourish the flower,

.^bove are some cast skins thrown
off in the process of growth.
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winter, hale hill spring, and produce imperfect females. A lew^ of these may become

winged, and a few may he males ; but these exceptions are not so numerous as

to prevent our speaking of this generation being composed of imperfect and wingless

females. In from ten to twenty days these imperfect females begin to produce

—

not eggs, but living young, and continue producing them at the rate of from three

to seven per day. These young in turn, after two or three weeks, likewise produce

living \-oung, and the same process may be repeated in successive generations

until the autumn. Some of these generations may be winged, following upon

a fallmg off in the supply of nutriment. The wings enable the individuals to migrate

to some other species of food-plant richer m sap, from wliich after several months

they may return to plants of the original species, and there produce a generation

that is sexually perfect, and that lays fertile eggs. These sexually perfect green-fly

are smaller than the imperfect individuals ; the females are always wingless, and the

_/.'i / . ( arrerui.

Subterranean Green-Fly.
Several species live almost entirely uiukrground, where they feed upon roots, and are attended by ants for the sake ol their sweet
excretions. The ants take charge of the eggs in winter, and in spring plant out the young aphids in suitable places.

males often so, though usually winged. It is remarkable that there are no fewer

than three distinct types of males, of which one has wings, and the other two liave

none. The wmgless males are distinct by reason of one possessing a mouth, whilst

the other is without one.

One might imagine that with an Insect so generally abundant in temperate

climes everything in relation to its structure and habits would have been ascertained,

and made widely known many years ago ; but at least one fact over which many
generations of observers have erred has only been set right within recent years

;

the error, however, still makes its appearance in print from time to time. This

is in reference to the source of the honey-dew% which makes the green-fly so desirable

to ants as a kind of milch-cow. Most species of green-fly—not all—possess a pair

of siphons which jut out from the upper side of the fifth segment of the hind-body.

From these siphons are produced globules of an oil-like matter, which is really
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Photo 6.v]

Apple-tree Aphis.
lL. i,Up, 1 L

A batch of wingless green-fly on the leaves of apple.
These were not hatched from eggs, but boni in their
present form. They are all imperfect females,
and have the power to produce others like them-
selves and in the same manner. They are shown
about one-half larger than life-size.

fluid wax, and is ejected at their enemies. This

w as for long confused with the sugary fluid known
;is honey-dew, and ants have been figured receiving

It from these siphons after stroking the green-fly

with their antennae. The honey-dew is received

liom the extremitv of the hind-bodv, being in fact

the excreta from the Insect's intestine. The green-

t]\- would not discharge the product of its siphons

;it its friend and protector, the ant.

It may be presumed that the species that do

not possess these wax-secreting siphons are not so

subject to annoyance. This is certainly the case

with an underground species of grey colour, that

lives on roots, and is known as the ant-aphis, ^

liecause of the fact that it is found on the roots of

grasses, etc., in, or in the immediate neighbourhood

of, ants' nests. It is so carefully watched over by

the ants that it is quite protected from any enemies

it might have otherwise. The ants even collect

and take care of its eggs during winter, and in

spring plant out the newly hatched green-fly in

places convenient for their own control. This

habit has become

a serious pest to the growers of Indian corn in the

United States, for the ants at first plant their

" cows " out on the roots of cornfield weeds that

are ready for their reception before the maize is

sown, and later transfer them to the roots of the

latter plant. The amount of fluid produced by such

minute Insects may not strike one as being sufficient

to make it worth while for the ant to trouble itself

in the matter ; but careful observation has shown
that different species emit from nineteen to forty-

eight drops during twenty-four hours, and when one

considers the large number of green-fly comprised

in an ordinary colony of them it will be seen that

the aggregate output must be considerable.

To found a big colony of green-fly it is only

necessary to establish a single individual of these

prolific, but sexually imperfect, females on a plant

in spring. In a few weeks after she has begun to

produce living young, the rate of increase is so

enormous that, but for the attacks of other Insects

and birds, all vegetation would soon be sucked dry.

Huxley made a calculation—since declared to be far

^ Forda formicaria.

I'twto by}

Eggs of c.rf.en-Fly.

.\ batcli of eggs of the apple-tree aphis laid in

autumn on a shoot of apple-tree. The eggs are
shining black, and hatch in spring. They give
rise to imperfect and wingless females, which
are able soon to i^roduci' living young with
similar powers of reproduction.



Pliotoby]
11 sic-t, F.L.S

Aphis of the Beecii-tkee.
This little-known species of green-fly is very abundant under the leaves of the beech, but it is vers- difficult to see the individual Insects as
they cover themselves with a profuse excretion of wool-like filanients. Thev also produce large globules of a sweet liquid. In the small
inset photographs above two individuals that have wandered from the crowd are shown. That to the right is a wingless female, with
long woolly appendages from the hind-body; on the left is a winged male, .-^bout five and a-half times the actual size.
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too modest—that if one could eliminate all the natural checks, so that the entire

progeny survived, there would be in ten generations (equalling one year) of green-

fly " more ponderable substance than in five hundred millions of stout men." Well

might Dr. David Sharp say, " Although it is somewhat difficult to make a calculation

dealing adequately with the actual facts, yet it is clear that the increase of aphids

is such that, drawing as they do their nutriment directly from the plant in its growing

state, in the course of two or three years there would be no nutriment available

for other animals, except such as might be derived from plants not attacked by
aphids. The niunbers of aphidte would be so great that they could not be expressed

by ordinary numerical methods, and their increase would be actually limited only

by the relations existing between different kinds of plants, and between plants and

aphids. This result is avoided by the fact that aphids are themselves the victims

of a whole army of Insect enemies."

The green-fly is a member of the great bug family,^ in which there is no

transformation of the individual, but only the acquisition of wings—which in this

case may be dispensed with for genera-

tions. The sub-division to which the

green-fly belongs fold their wings when at

rest over the body in a roof-like manner,

and the fore-wings are of uniform character

from base to tip. In the true bugs the

wings lie flat on the back, and the basal

half is of a thicker, more horny character

than the other part.

Photo by\ [IK. West.

An Ichneumon's Tent under its Victim.

Several ot the ichneumon-wasps lay their eggs in the green-fly,
and the empty skins of the latter, from which the mature
parasite has emerged, may be found commonly upon plants. In
some cases the ichneumon-grub leaves the body of its victim
from below and spins a tent to hide its later transformation, as
shown in this photograph.

Burnet-Moths.

The popular name of this pretty group,

as well as the scientiflc name of the

typical species, appears to be due to a want
of precision in the botany of the early

entomologists—the salad-burnet and the dropwort being confused, and the name
of one used for the English name and that of the other for its scientific appellation.

The idea seems to have been that salad-burnet was the food-plant of the caterpillar,

and a plant of dropwort was gathered in mistake for it and submitted to a botanist

for its scientific name ! But the caterpillars do not feed upon either of these plants.

However, the moths are well known as burnet-moths, no matter how they came
by the name, and there is no reason why they should not continue to be known by
that name.

The burnet-moths are among the prettiest of our medium-sized moths, and
one species at least may be regarded as tolerably common. This is the six-spot

burnet,^ whose fore-wings and body are dark green with a bluish reflection, with

six crimson spots arranged in pairs. The hind-wings are crimson save for a narrow
edging of the same colour as the fore-wings. The stout, short, greenish caterpillar

is spotted with black and yellow, and feeds upon low-growing plants, such as clover,

bird's-foot, and kidney-vetch. It is full fed in June, and then ascends the tall

1 lihynchota. - Zygacna filipenduhe.
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flower stems of .ejrasses and spins the long, yellowish, glazed cocoon, of

spindle shape, which is attached to the grass by its full length. This

is of a stiff, papery texture, which crackles when pressed. The chrysalis

wriggles its head out of the upper end just before the moth is ready to

escape, and the perfect Insects mav be seen in dozens or scores clinging

to the cocoon or the grass flowers whilst their wings expand.

Thereafter they may be seen

congregated on flower-heads, show-

ing a preference for composite

flowers—thistles, dandelion, daisy,

and particularh' scabious. Half

a dozen of the moths may be con-

gregated on one flower-head, giving

it a most remarkable appearance.

They sit quieth' for hours, as though

conscious of the fact that their

warning colours protect them from

molestation, and the flower ma\'

be gathered and carried in the

button - hole without disturbing

their eqvuinimitw Its fa\'ourite

haunts are sea-clift's and sand-hills,

and on chalk-downs and heaths

inland.

The other species, though they

(lifter in the number of crimson

s])ots, the depth of ground colour,

and the width of the margin to the

hinder wings, are in a general way
very mvu'h like the common species.

Two of them have semitrans})arcnt

wings owing to the paucity ot

scales. One of these two is known
as the transparent burnet,^ and it

has the spots on the fore-wings

replaced by three crimson streaks.

It occurs only on the western coasts

of Ireland, Scotland, and Wales, ^'-'"^^i
^,^^^^^^ ^^ Burnet-Moth.

The other is the Scotch blirnrt. The stout, greenish caterpillar is spotted with yoUow and blark, and feeds

. . . , , ^ , , , upon clover and vetches. One is seen having climbed a grass stem to spin

WtllCtl iiaS tlie tlVe reel marks on tlie its papery cocoon. .\ number of the cocoons are shown spun up.

fore-wings as definite spots instead of streaks. The only British localities for it are

in Aberdeenshire. The five-spot burnet - also has onh" livi' crimson spots on the fore-

wings, and the hind-wings have a broader, dark margin. Another species, the New
Forest burnet,^ is restricted, as its name indicates, to the New Forest in Hampshire

;

and is found onh* in Cfrtain localitic^s i'\'en there.

[E. Step, F.L.S.

Zygaona jnirpuralis. • Z. trifolii. ' Z. nidiloti.
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Wax-workers.

The workers in wax arc not a numerous company, so far as species are concerned
;

but being social Insects they form communities that more than make up for paucity

of species by the abundance of individuals. These communities are also continuous.

We must somewhat qualify this statement by admitting that it does not apply

^ to the humble-bees, which like the wasps have to

begin again each year ; but the humble-bees are

not true wax-workers, for thev produce very little

of the real material, and that of an inferior quality.

They have not learned the art of building combs.

The true wax-workers are the honey-storing bees,^

and they may be said to be perennials, whilst

other bees are annuals—that is to say, the honey-

storing community is perennial, the bees them-

selves, other than the egg-laying female or queen,

being no longer lived than their solitary relations.

A wild community of honev-bees in a cave or

hollow tree might go on for ever. The huge

difference in the two groups—social and solitary

—

that this implies, has been brought about solely

by the discovery of the socials that if thev retained

honey in their stomachs their vital chemistry

would convert it into wax. But for this discovery

the honey-bee probably would never have figured

largely in literature as she has done, whilst her

solitary relatives, equally industrious, no less

solicitous for the interests of an unseen progeny

and the continuance of the race, have been utterly

ignored save by a handful of naturalists. But

for this discovery man would never have found

the bee worth eulogizing or robbing—and the

eulogies have been directed mainly to her habit

of storing up honey which man could appropriate

to his own use. The discovery of the secret of

wax-production and the acquisition of the know-

ledge of its ductibility and application to the use

of the community have made all the difference to

the honey-bee, and

—

inter alia—have brought one

species- completely under the subjection of man.

Wax is a costly substance to produce. It is estimated that the bees need to

consume from sixteen to twenty pounds of honey in order to produce a single

pound of wax. It is made available for use by its secretion from glands on the

surface of the rings of the under side of the hind-body. Here it appears as thin

scales, which are removed by the bee's hind-legs and passed to tlu^ mouth, where

PlmUi by'] [/•;. Step. F.I..

Six-spot Burnet-Moth.

Just before the moth is ready to escape the chrysalis

pushes its head out of the upper end of the cocoon,

and the moth walks up the stem and rests until the

wings are fully developed.

' Ai)is. A. mellifica.
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The Indian Honey-Bee.
In spite of one of its names—the big bee—and its enor-
mous comb, the Indian honey-bee is no larger than
the English honey-bee, which is shown below. It is

of so fierce a disposition that all attempts to domes-
ticate it have failed. Twice natural size.

the wax is worked—possibly with the addition

of sahva—into a condition suitable for the use of

those who have to build up the comb and model

the six-sided cells. But before we look further

into the economy of the domesticated honey-

bee, let us glance at the wild honey-storing bees.

The wild wax-workers as a rule construct

no nest in the sense of an external covering like

the paper bag of the social-wasps. Instead they

utilize an existing hollow—a cave, or decayed

tree, or the roof of a human building. But some
species of mosquito-bees ^ collect clay instead of

pollen, and with it build up a wall around

their combs. This is probably due to the fact that their stings are undeveloped

and useless for protection. Bates says that most of the South American species

of mosquito-bees are workers in clay as well as in wax, and they appear to use it

as our honey-bee uses propolis, the gummy varnish scraped from the leaf-buds

of certain trees and the stems of some smaller plants. He says that none of these

stingless American bees have attained to that high degree of architectural skill

in the construction of their comb which is shown by our honey-bee. Their wax-cells

are generally oblong, showing only an approximation to the six-sided shape in

places where several are built in contact.

The dingar," or big bee, of India differs from these mosquito-bees in the fact

that its sting has a very fine and practicable point, and the bee is always ready to

use it. It, or a closely allied species (for several appear to have been somewhat
mixed up in the accounts), is execrated by archaeologists on account of its repre-

hensible habit of attaching its huge pendant combs to fine buildings like the Taj

Mahal at Agra, and the paintings and sculptures in the rock temples at Ajanta.

It also attaches its combs to the under side of the horizontal branches of tall trees,

such as the cotton-tree. These combs, according to Mr. E. P. Stebbing, are semi-

elliptical in shape, five feet long and two and a half feet in breadth. Such a comb
mav be seen in the Natural Histoiy Museum at

South Kensington. A single tree may have a

dozen of these huge combs on its branches ; and

woe to the newlv arrived and innocent Ituropean

sportsman who " between beats " indulges in

a restful pipe under one of these trees. The

ascending reek of burnt tobacco will excite the

dingars to fury, and they will descentl in

thousands and cause the xaliant sportsmen—
j)robably militarv ofiicers—to beat an igno-

minious retreat at a speed unusual in that

climate. One well-known archaeologist who was

investigating the mural art of Ajanta had to

remain in the river for hours, uj) to his chin in

Common Honey-Bee.
In spite of itssmall size, the honey-bee has made agreat
figure in the literature and symbolism of all the ages.
Its importance is attributable to its power of producing
wax, which enables it to store honey. Twice natural
size.

JMelipona. - Apis dorsata.
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water, to escape the furv of the resentful bees he had disturbed, lii Murray's Hand-

book fov India, travehers visiting the caves of Ellora and Ajanta are advised to supply

themselves with " a pair of stout leather gauntlets coming up above the wrist

halfway to the elbow, and a light wire mask with a backpiece to protect the back

of the head and neck, many persons having been so badly stung that in some cases

death has ensued." Attempts have been made to domesticate the dingar, but

they have failed.

So extensive a literature exists uj^on the honev-bee that it would be idle

to attempt to enter into details of its economy here ; we will only consider it as

a wax-worker. The production of this wax bv the worker-bees does not go on

whilst thev are out collecting honey or ]v)ll(^n, or whilst thev are attending to the

brood in the hi\e. It is a distinct

employment, and a number of

workers appear to be temporarily

charged with this function apart

from other duties, and it takes them

twenty-four hours to convert the

honey eaten into the plates of crude

wax. A peculiar rite appears to be

essential for tlu' carrying out of this

wax production, though why it is

necessary is not e\'ident. The bees

have to hang in festoons attached to

each other b\- the feet only. When
wax is needed these festoons depend

from the roof of the hive wherever

there is room for them. A festoon

is formed in this wise : a couple of

bees station themselves apart, each

clinging to the roof by its fore-feet

onl\' ; another bee will with its fore-

claws cling to the hind-feet of the

first one, and so on in the same manner

until two hanging chains of bees arc

formed. Then the two bottom ones cause the cluiins to swint; until they

can hook their hinder feet together to form a leslooii. So the\ hang lor

about twenty-four hours, when the festoon break- up and the bees whieh composed

it resort to the cell-makers, and sup))l\- them with the material for their work.

When the wax-secreting worker has broui^ht the thin plates from her abdominal

rings to her jaws and manipulati'd them into true hee>\\a.\ as we know it, it issues

from the mouth as a thin strij) which i> brought to the c-ell-makers and applied by

them to the walls of the cells now uiuler ((instruction, a work that is carried on

with great rapidity.

As stated, a considerable amount ot hone\' is coincrted into only a snudl

cpuintitv of wax, and therefore the workers use it with parsimony. There is no

Ini-. PKoiJuenuiN en-' \\'.-\\.

A wolkrr-brc
uihIit side.

([ij^agcd ill ihc production of wax is sci-ii lu-rc from the

rill- wax issm-s in thin platos bitw'on the ovi riapping

x-giiKiits of the liind-lKidy. A wax-inaUcr has to consume from sixteen

to twenty poiiink of honey in order to produei; one pound of wax.
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waste, and they have learned to make the maximum structure out of the minimum
of material. That is the reason for the six-sided shape of the cell. All the solitary

bees make their burrows cylindrical, based upon the form of their bodies, or at least

of the body revolved on its own axis, as they have to revolve in finishing off their

excavation. Now, though the hexagonal cell admirably fits the c\dindrical body
of the bee-grub, it cannot be modelled upon the bodv of the worker-bee. If the

individual cehs of the comb were fashioned separately as cylinders, and then a

number of them were brought together, under equal pressure they would form

hexagons ; but they arc not made separately but are built in a mass, and every

part of the walls of one cell forms part of the wall of a neighbouring cell. This is

even so with the base of the cell, which forms part of the base of three cells on the

other side of the comb. To human artificers the task would necessitate a resort

to mathematics, but the worker-bee issues from the chrysafis fully competent to

undertak<' the task without swallowing the books of Euclid, and without parental

instruction even. Pure " rule of thumb " prac-

tice ; but even so, the mathematicians have failed

to find any flaw in its results ; indeed, there is

a well-known record of a mathematician's work
being corrected in a sense bv the bees. Maraldi,

a famous mathematician in the early part of the

eighteenth century, took an interest in bees, and

invented a glass hive in which he could observe

them at work. He found that the bottoms of the

cells formed an inverted pyramid, and that they

were hexagonal like the walls, but formed of three

lozenge-shaped plates. His mathematical mind
was curious to know if the bees were mathemati-
cians also, so accurate did their work appear to

the eye. So, with great care, he measured the

angles of these lozenges, and found that the

greater angles were 109° 28', and the lesser ones

70° 32'. Reaumur, who knew of IMaraldi's

calculations, and suspected that such prevision on the part of the bee

had relation to the desire for economy in the use of the precious wax,
thought to test the matter from that point of \'iew by propounding this

problem to Konig, a noted geometrician :
" What sh(^uld be the angles of

a hexagonal cell with a pyramidal bottom formed of three similar and c(]ual

rhomboid plates, so that the least matter possible might enter into its con-
struction T' Konig, it should be explained, knew notliing of Maraldi's measure-
ments. Konig employed the infinitesimal calculus, and found that the great angles

of the rhombs should be 109'' 26', and the small angles 70° 34'. Here was a surprising

agreement between theory and i:)ractice ! There for a time the matter rested,

and then Maclaurin, a Scots mathematician, took a turn at the problem i)roi)ounded

to Konig by Reaumur. The results he arrived at agreed precisely with the measure-
ments of Maraldi ; and it was then endeavoured to discover how Kiuii-' had made

Photo by
J 'H. Baslin.

Beginning of Comb Structure.
.\ miinbcr of wax-makers deposit their prodvicts in

a little heap, and a cell-maker then begins to

excavate in it the bases of cells from which the
cell-walls are built tip.
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Drone-comb.
Though tlic cells are built up from their b.Tie, the comb containing them is b\iilt doun from the roof, as shown in this photograph. There are

differences in the diameter of the cells according to the purposes for which they are designed. This comb being intended for the nurture of

drones, the actual size of the cells is a qu.irter of an inch across.
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the mistake. It was found that the book of logarithms he had used as the basis

for his calculations contained an error which accounted for that 2' in his results.

So the bees led to the correction of the book of logarithms, whose error might have

led in other directions to lamentable results.

The comb is not built upwards from the base, but downwards from the roof.

A small quantity of wax is deposited by one bee to which others add in succession

until sufficient is amassed for the commencement of operations. Then a worker

begins to excavate in it the foundation of a cell. She continues for a time and then

goes off, another worker taking her place immediately and working for a spell.

No one bee, therefore, completes a cell, but each is built up by a number of workers

doing a little in succession. When the bottom begins to take form, other bees work

at a corresponding cell on the other side of the wax
curtain. It will be seen that these three lozenge-

shaped plates constituting the bottom of the cell have

each two free margins—six in all—and it'is by building

up the walls from these margins that the hexagonal

form of the cell is arrived at. As the work of the

builders proceeds, the workers who are making wax
come and go, leaving additional contributions of wax
for the workers to manipulate. There is a difference

in the size of the cells according to the use to which

thev are to be put. Some of the earlier observers,

noticing this discrepancy in size, regarded it as a defect

in the calculations of the bees. As a matter of fact,

the difference is deliberately designed. The cells

intended as cradles for worker-grubs have a diameter

of one-fifth of an inch ; those for males or drones are

one-fourth of an inch ; the royal cells for the produc-

tion of future queens are different altogether from these,

much larger and of different form, jutting out from the

''"tLcv. ok Hone?-Bee'^"'^""- ^^omb and taking a downward direction. They are

Th- instrument by which the bee collects the somcwliat pcar-shapcd, and about fivc tlmcs longcr
nectar from tiowers to be converted into

, ,
. .

^ ^
. '

honey. -As shown here, it has been dis- than thc dronc cclls. 1 hcrc IS no cvidencc ot parsHiionv
seated out from the surrounding mouth- .

parts and greatly magnified. ui thc structurc ot thc roval ccll ; thc prccious wax
is lavished here to form thick walls, rough and irregular without, but smooth and

polished within.

The ordinary cells have walls so thin that light passes through them, but the

outer edge is thickened into a sort of rim, as this has to be subjected to much friction

from thc feet of many workers passing over it, whilst thc lower parts of the walls

are supported by the mutual pressure of the honey in adjacent cells. Roughly

speaking, these cells may be said to be horizontal, but there is a slight inclination

downward from the mouth to the base. Although the cells are in this position

the honey does not run out, chiefly owing to capillary attraction, though it might

do so in very hot weather, when the honey becomes more fluid. Until a cell is

quite full of honey it cannot be capped, and it will be casil}' understood that an



ASbLMiiLlNG nUi OAK EGGL-KS

A caterpillar had crept into the hole in the sandliank to underf^o its change to a chrysalis. When the linal change to a
moth came, the entrance was far too small to permit it to emersje. As it was a female, the fact of its presence was
communicated by a subtle sense to all the male Ejisers of that locality; and they are here shown '"sembling."

as the collector calls it, around the hole.
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enormous number of journeys is required

before tlie little workers can brint:: home
sufficient honey to fill one cell. To j)r(A-ent

the honey running, the workers have resort

to an ingenious device : thev obtain

a little honey from one of their tirst tilled

cells, which is of a firmer consistence

owing to evaporation, and this is made
to float upon the new hone\'. This disc

of firmer honey floats upon he surface

and quite overcomes all tendenc\' of the

newer honey to run out. When the cell

is full, the workers cap it with a thin

sheet of wax attached to the edges. In

other cells pollen is stored up for the

sustenance of the grubs, the workers as

they return from excursions among the

flowers simply dropping their collections

into the cells and leaving those that

are on indoor duty to pack it.

When the brood cells are ready the

mother-bee (usually styled the queen)

traverses the comb and lays an egg in each

character of each egg before she deposits it.

drone cells, then a vast number is laid in

kinds differ in size, just as the cells do.

In April and May she will la\- eggs at the

rate of fifteen hundred to two thousand

a week, and continue doing so. In six

weeks she has furnished ten or twt'Kc

thousand cells with occujxmts ; and

during the whole of one season she will

lav thirtv or forty thousand eggs. Durin-

her life she may produre as man\' as a

hundred thousand.

The eggs hatch after three days, and

the minute grubs are at onc(" t(Mided by

the nurse-bees, who iced them with l)ee-

bread, which is a compound of honey and

pollen. On this diet th(^ grub thrixcs, and

when onlv live da\"s old it is lull-lt'd

and fills its cell. The nurse-bees then

close the cell with a cap made of wax and

pollen, which is poroiis and admits the air.

It is important to notice this di>tinction

Photo hv II. Bttstin.

Hind-Legs of Honey-Bee.

The hind-leg of the bee is shown from above (right) and below,

inagnitied to make more clear the adaptation of the thigh

and shank to the purpose of pollen-carrying.

cell. She appears to know what is the

The first few may be deposited in the

the worker cells. The eggs of the two

PlinU, hy II. .^. I u.r.u,. I- .K.M >
Bee's Brush and Comb.

In connection with a hinge-joint of the foreleg there is a

brush and comb arrangement by which thi- bee's anteima? are

kept clean. The leg b( ing brought forward over the ant<'mia,

the latter is drawn through it. an<i .niv dust upon it is

brushed od.
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between the capping of the honey-cehs and the pollen-cehs. Honey would ooze

through the porous cap, and the wax cap would cause the asphyxiation of the

chrysalis. The grub then spins its cocoon, and changes into the chrysalis condition.

About a fortnight later, it appears as a winged worker, and rests for half a day to

allow its integuments to harden, after which it is ready to take up duty as a nurse

or other indoor worker. The evolution of the drone follows much the same course,

but, so far as information goes, when it emerges as a bee, bigger than a worker and with

compound eyes that meet on the top of the head, it does no work beyond taking

part in the ventilation of the hive by fanning with its wings.

The " royal " cells are mere cups when the eggs are laid in them. In three

days also these eggs are hatched, and the nurse-bees drench the young grub with

a special food, the " royal jelly." As the grub grows the cell-walls are built up,

and in five days full growth is completed, when the cell is finished and sealed up

for a fortnight, by which time the female bee issues from her chrysalis-skin, and

is soon ready if need be to

accompany a swarm to found

a new colony. Or she may be

killed before emergence by her

jealous mother.

Whilst on the subject of

wax, we ought to mention that

for stopping cracks or sealing

up the bodies of invaders whom
they have killed but cannot

remove, the bees use a sub-

stance to which the ancients

gave the name of propolis.

This is the gummy varnish

gathered from the leaf-buds of

poplar, horse-chestnut, pines,

and the stems of other plants.

They take it home, as they do

pollen, in the baskets on their hind-legs ; but they cannot discharge their loads

of propolis as they do their pollen : it is so stickv that it has to be pulled off by

other workers.

We have referred to the fact that the combs are built from the top downwards.

The favourite explanation of this is that the bees are impelled by instinct so to

build, the hanging of a weight of honey in so soft a substance as wax being a much
safer plan than resting the weight upon the soft basal cells, which would collapse

under it. Mr. Tickner Edwardes, one of the most charming writers on the

honey-bee, shows, we think, conclusively that it is inherited experience and not

blind instinct that impels the wax-workers. In a passage worth quoting {Lore of

the Honey-Bee) he says :

" It is undoubtedlv long racial experience, and not inability

to follow the humanh- approved method, that guides them here. Rarely—so

rarely that the writer, in the course of man\' years spent among bets, has seen only

Plioio by] [H. Bastiii.

Grubs of Honey-Bee.
The grubs of the honey-bee lead uneventful lives, each in its separate cell, where
food is brought to it as required. They are shown magnified six times. The one on
the right is changing to a chrysalis.
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a single example of it—bees will build comb upu'ards, if circumstances will allow

no other way. And this would seem not only to drive the last coffin-nail for the

poor instinct-theory, but to carve its epitaph as well.

" In the instance referred to, a glass-bottomed box had been inverted over

the feed-hole of a common hive, and had there remained forgotten. As the season

progressed, the hive grew great with bees and honey, and it became imperative

to build additional store-comb in the box overhead. But its slippery glass roof

would give no foothold to the builders. Time and again they must have tried to

get upon it, with their wax-hods filled and ready, and each time failed : the

ordinary way of comb-building w-as clearly impossible. Then the engineers of

the hive, inspired by the difficulty, got to work in another way. On the wooden
surface below they laid out the plan of a garner-house, not after their usual

method of parallel combs, but a regular, oblong house, with cellular store-rooms

and communicating passages in between. Upon this they raised storey

above storey of horizontal cells, until the glass roof was nearly reached."

Other wax-workei s

u'ill be found, as indi-

-"TT'" - cated, in the humble-

bees, ^ which, however,

call for separate treatment.

Egger-Moths.

One of the best-known

families of moths in this

country is that - which

includes the oak-egger, the

lackev, the fox, the drinker,
Phoiob^'] [J.F.Hammond, and thc lappct - motli.

Sting of Bee. „ ^
The sting of the honey-bee is shown with its guard magiiifud tuche times. The swollen i nCSC arC all mOre Or ICSS
body to the right is the poison-gland in connection with it, which makes the being stung ^

... . . ,

so unpleasant a matter. familiar, Clthcr aS mOtllS

or caterpillars, to all who as bo\'s have had the run of countr\' lanes and woods.

The caterpillars attract attention bv reason of the soft w'oolly hair with which they

are clothed, and the moths by their stout bodies and their usually dense coating

of scales. Another feature of thc moths is the comb-like fringe of the antennae,

always more highly developed in the males than in the females, which is,

no doubt, a very important sense-organ. The caterpillars spin closely compacted

oval cocoons, often with their no-longer-needed hairs mixed up with the

silk. The name eggcr w^as probably suggested bv the size and shape of these

cocoons. The egg-like character of the cocoon is in some cases increased

by the caterpillar discharging over the silk a sokition of calcium oxalate,

which gives it a chalky appearance. The moths la\- large, smooth eggs, often boldly

spotted or blotched.

The typical species is the oak-egger,-'^ a iine substantial-looking moth, which,

with outspiead wings, measures three inches across. This is thc measurement of

the female ; the male is less by three-quarters of an inch, or one-fourth. The general

1 Ik)in!)us. 2 I^asiocampidae. ^ Lasiocampa qucrcus.
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Photo hy] II. lla.stin.

The Lackey-.Moth.
The smaller example is a male, the larger a female.
The colour x'aries from \'ellowish-bro\vn to reddish-
brown, with a band of darker tint across the fore-

wings. .Although feeding on a variety of wild
trees the caterpillar often causes havoc in orchards
by attacking the fruit trees and rendering them
leafless.

colour ol the trm;ilc\ wings and body, is tawny,

])akr towards the margins, and with a hght

spot in the centre of the fore-wings. The
male is much darker, with the exception of

a pale band, which erosses all the wings ; but

the much more slender body and the breadth

of the fringed antemue are suflicient, apart from

colour, to distinguish him from his mate. There

is considerable variation in the matter of colour

in l)oth se.xes, and this is especially evident in

a \ariet\- that has been named the northern

egger,' from its appearance chiefly in the northern

parts of these islands, in which the coloration

is deeper and brighter.

The female deposits her dry, brown-

mottled eggs whilst she is on the wing,

much after the manner of the ghost-moth.

This happens in August, and in the same

month th • young caterpillars may be found upon heather, bramble, dogwood,

hawthorn, bilb(>rr\-, and other shrubs. But they do not feed for long at this

period ; whilst still quite small they seek safe quarter- in which to pass the winter

quieth-. In spring thev wake up and begin to feed again, and by June or July

are full-fed. They are now about two and a half inches long, the rings of the body

coloured dark brown, which has a violet tinge along the sides, and between the

rings the skin is black. Along each side runs a white liin', and below this some

reddish spots. But this coloration is somewhat hidden by long, brown hairs, which

spring from the body in tufts. If touched or otherwise alarmed, the caterpillar

drops from its food-plant to the ground, rolling itself into a ring on the way. The

long hairs then stand out in

tufts all around it, and bctwei'n

the tufts the black skin shows

strongly in contrast with the

red and white markings on

the sides—a warning to all

and sundr\- that it is unwhole-

some food.

Its feeding concluded, the

caterpillar crawls down to the

ground, and tlurc among the

dead leaves and fallen twigs

it spins a firm, closel\'-com-

pacted, oval cocoon, and The 0.\k-Egger .Moth.

changes to a piirplish-hrown This fine moth is tawny-coloured in the female, much darker in the smaller male,

. . , . . which also has a finer fringe to the antennae. The name is a misnomer, for the

chrysalis. 1 his, hoWeX'cr, is insect has no connection with the oaU, the caterpillar feeding on heather, bramble,

and other low shnibs. A freshly emerged female imprisoned in a cage, but exposed

a very temi)orar\' stage, tllOUgh to the air, win attract a number of males from far and near. Natural size.

1 \'ar. calltin;i'.

I'hoto by] Ji. Mum, F.E.S.
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the character of the cocoon mij^ht lead one to suppose that it was intended

to protect the chrysahs from the rigours of winter, instead of a few weeks

of July. It is probable that at one time the habits of the Insect were rather

different in this respect : that the eggs were laid early enough to enable the cater-

pillar to become full-fed during its first summer and to spend the winter as a chrysalis,

making an earlier emergence as a moth the next year. The probability of this being

so is suggested not only by the character of the cocoon, but by the fact that

occasionally an individual will follow this course, showing a probable reversion to

former habits of the species.

Having reared one of these Insects through its

early stages, and been rewarded by the emergence of

a female moth, we can if we will cause nearly all of the

male oak-eggers of the district to assemble. All that

is necessary is to take her in a gauze-covered cage to

the edge of a heath or moor and attach the cage to a low

b' ^J^ twig. About three o'clock in the afternoon is the best

WM fmSt i^me for this species—with some others dusk is a better

\_ AHE time. Before you have waited long a number of males

will arrive and swarm around the cage, trying hard to

obtain admission.

Our coloured plate illustrates this " sembling
"

habit, as it is called. It is an incident noticed at Bude
by our artist. A small hole in a sandbank was surrounded

by several male eggers, and others were flying from all

directions, regardless of a strong wind. They made
frantic but futile efforts to get into the hole, but it was

ji^^ %^ much too small to admit them Suspecting what might

^HM^p^ be the cause of the excitement, Mr. Carreras carefully

^^^^^[^ cut away the sand, and at a depth of a few inches he

HHIHHHHi came upon a female with wings crumpled and most of

the scales rubbed off. Apparently a caterpillar had
crawled into the hole to spin up, without realizing that

as a moth it would be unable to pass out again. Although

entirely hidden from sight, all the male eggers of the dis-

trict appeared to have received intimation of her presence.

A much smaller moth, but one better known
from the frecpient abundance of its j^retty caterpillars,

is the lackey.^ The female measures only an inch and a half across the expanded
wings, and the male is a quarter of an inch smaller. They are both
coloured entirely in brown, varying from pale yellow-brown to dark reddish-brown,

and have a broad band of deeper tint across the fore-wings They fly in July and
August, like the oak-egger, but as these are not on the wing until night the moths
are seldom seen, except when they fly into the house attracted by the lights. They
lay their eggs in close rings around twigs, where they remain until spring. The
caterpillar is too frequently a serious pest on fruit trees, on hawthorn hedges, and

1 Malacosoma neustria.

4il^

Photo by] [E. Step, F.L.S.

Oak-Egger Caterpillar.
The egger-moths are so called owing
to the caterpillars constructing egg-
shaped cocoons of large size, firmly
woven, and often coated with a chalky
substance, which increases the resem
blance. The caterpillar shown is about
two and a half inches long ; in general
colour dark brown, and covered with
tufts of long hairs. Along the sides
runs a white line and a series of red
spots.
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also attacks various trees, such as oak, elm, birch, sallow, etc. When fully grown
they are about an inch and a half long, of a slaty-blue ground colour, with a white

stripe down the middle of the back, bordered by black through which runs a reddish

line, and there are black spots on head and tail. It is thinly clad with pale brown
hairs, which are more abundant along the sides. It appears to have been this

ornamentation which led to the caterpillar being stigmatized as the lackey. The
caterpillar stage extends from April to June, when it constructs a double cocoon of

oval shape, whereof the inner part is more closely woven than the outer, and coated

with the oxalate of calcium solution referred to previously. The black-brown

chrysalis is slightly downy.

A noticeable trait of these caterpillars is their habit of living and feeding in

companies until they are nearly full-grown. They spin a common tent, enclosing

twigs and leaves, under which they feed, coming out upon the exterior for rest and

for shedding their outgrown skins. \\'hen the food beneath it is exhausted, they

remove in company to another branch

and build a new and larger tent.

This habit has led in the United

States—where they are very in-

jurious—to their being known as

tent-worms.

A finer moth in point of size,

though of somewhat similar colora-

tion, is the fox-moth,^ of which

the males may be seen in numbers

dashing about over the heath on

tine afternoons in May and June.

They are then engaged in seeking

after the less active and heavier

females, who restrict their flight to

the hours of darkness. The grey-

brown eggs are laid in batches on

heather and bramble, and hatch

about the beginning of July. The caterpillars, which are about two and a half inches

long, are black, but except between the rings this colour is hidden by a dense ]ule of

short tawny hairs, above which stand long, brittle, brown hairs. These hairs

break off in handling the caterpillar, and if allowed to touch the thinner parts of

the skin, such as on the face, they set up a very unpleasant irritation. The\- have
been known to cause blindness by getting into the eyes. The cocoon is somewhat
tubular in shape, woven of brown silk mixed with caterpillar liairs, and }-)laced

end up among grass or moss.

It is noteworthy that in this family the l^nglisli names, though now ai)plied to

the moths, were in most cases bestowed upon the caterpillars. Thus the egger was
the caterpillar that made egg-like cocoons ; the lackey because of the caterpillar's

variegated colouring
; the fox from some resemblance between the caterpillar and

a fox's brush. Two others in the same category are the drinker and tli(> lappet. The

1 Macrothylacia rubi.

Photos by]

Cocoon of Egger-Moth.
[H. Mam, F.E.S.

The first of the two photographs shows the exterior of the cocoon
;

and in the second, half of the cocoon has been cut away to show the
chrysalis within. Natural size.
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drinker has the pecuHar habit of sipping at the dewdrops that gather on the grasses
;

and the lappet-caterpiHar has a number of fleshy prominences hanging looseh' along

its sides almost hidden by the fringe of long, brown hairs. The caterpillars appear

to have the power to vary the tint of their silk to make the cocoon harmonize with

the surroundings selected for it.

All these moths when at rest present a close resemblance to dead leaves, and

even naturalists who
are specially looking

for them, and know
this tendency, are

frequently " taken
in " by it. :\lr. C G.

Barrett, an ento-

mologist of vast ex-

perience in the fiekl,

tells how he was im-

posed upon bv the

small egger. ^ He
says : "I was walk-

ing down one of the

country roads at

Norwich some years

ago when I noticed

a batch of eggs

(of this species) on

a hawthorn t w i g ,

looking particularh-

velvety and exc] u i-

sitely arranged ; so

I picked the spra\-

to carry liomc, and

had carried it several

Iiundred yards before

I discovered t h a t

a n apparently d r \

hawthorn leaf, drawn
closely to the stem

below the eggs, was
really the li\-ing

female moth, still clinging to the place on which she had so carefully arranged them.

I do not regard this as mere carelessness on my part, for the jMosture, the colour, the

brown band, even the white spot, harmonized in so extraordinary and unexpected

a manner with its position and surroundings that even after I had discovered the

creature I was amazed at the deception."

One of this group is known as the December-moth,- because it does not emerge

' Eriogaster lancstris. " Pcecilocampa populi.

J^kulu hv

Cocoons of the Lackey-Moth.
//. />'.l.s/lll.

Cocoons of the lackey in various stages of completion. Thosi' at the f x>t showing a thinness

of texture are not far advanced ; those at the top show little iletail l>:'caiisc they have been

reated with the lime solution i-jected by the caterpillar bi'fore changing to a chrysalis. It is

this that proilucis the sh<ll-like appearance that has probably origin.ited the name igger.



2=^0 Marvels of Insect Life.

from the chrysalis until very late in the year—sometimes as early as October, but

usually in November or December. This moth is often a puzzle to the numerous

people who imagine that outdoor Insect life is suspended during the winter. On
coming late at night through lighted roads on the outskirts of towns, they are

surprised to see tolerablv large moths fluttering around the electric lamps. At that

late period of the vear there are several unrelated species engaged in this unremunera-

tive pastime, but among them will almost certainly be the males of the December-

moth. They are blackish-brown in colour, looking rather worn owing to the thin

coating of scales on the wings, which are crossed by pale lines. The female is a

somewhat larger Insect than her mate, and heavy bodied, so that she is more likely

to be quietly resting or laying her mottled eggs upon the neighbouring trees than

in gadding around lamps. The caterpillar—hairy like its relatives—may be

found in spring feeding upon the leaves of various

trees. In June it spins a cocoon among or under

dead leaves, and remains in it as a chrysalis for four

or five months.

Tiger-Beetles.

About May or June on a sandy heath one's

attention may be attracted by the hum and sparkle

of a very active flying Insect that may easily be

taken for a brilliant fly. If an example or two be

captured and examined it will be found to be

a green beetle about three-quarters of an inch long.

Its blue-green wing-covers are relieved by a few

irregular spots of dull yellow, and its lower surface

is shining blue. It is this under side, reflecting the

sunshine, that gives the beetle its brilliant appear-

ance when on the wing, and has got for it the name
of sparkler in some districts. The fore-body and
head are coloured to match the wing-covers, touched

here and there with reddish metallic gloss.

Examined with a lens, it will be seen that the

blue-green mixture, of the wing-covers especially,

is due to the fact that the ground colour is largely dull blue, from which stand up
minute points of polished green. The long antennae and the slender legs look as

though they had been fashioned out of reddish wire and polished. The pair of

feelers attached to the mouth are of the same metallic character ; and the mouth is

armed with a pair of terrible sickle-like jaws. Each sickle has about the middle of

its inner edge a long, sharp-pointed tooth, and seeing these jaws crossed in repose

one can understand the deadly work of which they are capable. As these jaws
and his name indicate, the tiger-beetle ^ gets his living by the pursuit and destruction

of other Insects.

This Insect tiger does not wait imtil it has attained the winged state to develop
its predatory character. In the grub stage it is equallv voracious, and subsists

1 Cicindela campestri.s.

://. Bastin.

Her Eggs.

Photo 6i]

The Lackey Laying
The female lackey-moth lays eggs to a great
number in close bands around the twigs of the
food-plants, where they remain through the
winter and hatch in spring. Several of these
bracelet-like bands mav be found at intervals
on the same twig.
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^''"'"^'->^ JL Mam, F.h.S.
On Guard.

The grub of the tiger-beetle has ascended his shaft, and remains at the mouth with eves and jaws on a level with the surface waiting for
some other Insect to come withm reach. From this point of view his expressioti is scarcely of an alluring character. Six times the actual size.
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Photo bv] \H. Main. F.IC.S.

entirely upon other Insects. Then, however, it does

not pursue its pre\' and hunt it down, but waits

patiently for its victims to come close to it. Like

the trap-door spider, the grub constructs a shaft in

the ground, from whose smooth, rounded mouth he

can watch for the coming of his victims.

But let us begin at the beginning. The female

tiger-beetle is provided with a strong egg-laying

drill, with which she bores a hole in suitable soil.

Through the drill passes a single egg, which is left

at the bottom of the hole. She repeats this process

about fifty times. About a fortnight later the grub

hatches out. It looks a misshapen little creature,

its body being thrown into three curves. The head

and adjoining fore body are broad and flat,

forming a sort of shovel, and in addition to the six

legs there are a couple of hooks on the upper side of

the fifth segment of the hind-body. At first the little

pit dug by his mother is sufficiently large to house

him, and he is content with consolidating the walls

and rounding the mouth. As he grows he enlarges

the pit to suit the increase of his length and girth,

and he keeps a circular area around the mouth clear

of loose earth. In the operation of enlarging the shaft the shovel head comes in

useful for carrying the surplus earth up to the surface, and the curves of the body

and the hooks on the back make climbing easy, as well as enabling him with comfort

to remain on watch at the top of the pit-shaft. In

this position the flat head forms a stopper to the

shaft, whilst the position of the eyes enables a good

watch to be kept upon the surrounding area. In this

matter of waiting for its dinner to come to it the tiger-

grub is much like the ant-lion, except that it watches at

the top of its pit, whilst the other waits at the bottom.

No small animal walking carelessly over the ground

could suspect anv danger ; so it is seized by the terrible

jaws, and is then taken to the bottom of the pit to be

demolished in private.

The pit of this and most other species is vertical

or at right angles to the surfacc\ whether that surface

is horizontal, perpendicular, or sloping, in one of

our British species ^ it is curved. The shafts var}' in

depth according to species and the nature of the soil.

That of our common species, when the grub is full-

grown, may be a foot deep. When about to change

its skin, the i^rub closes the mouth of its shaft and

The Grub of the Tiger-Beetle.

In its larval stage the tiger-beetle is as fully

deserving of its name as in the perfect state.

The terrible jaws are already a striking feature,

and the plump condition of the hind-body shows
that they are used to good purpose. In both
these conditions the tiger preys upon other

Insects. The photograph shows the grub three

times the natural size.

^

%i

fhoto by] III. Main, F.K.H.

The Tiger's Climbing Hooks.

In this photograph a portion of the hind-
body is further enlarged to show the pair of
climbing hooks by whose aid the grub makes
rapid ascents and descents in its burrow. The
view is from the side, and is four times the
natural size.

' Cuindt'la h\l)i"icla.
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retires to the bottom until the moult has been effected. It then removes the

stopper and makes the necessary widening to allow for its increase in size. It

also closes the entrance in earl\- autumn and remains inactive during the winter
;

waking up again early in the following April, and leading an active life throughout

its second summer, it passes the second winter also in hibernation. In its third

August it closes its burrow for the last time, and constructs an oblique oval chamber

in the side of the shaft, wherein it changes to the pupal form. In the chrysalis

the hooks on the back are still retained, and from the four segments in front of

them leg-like processes

are developed, which

serve to keep the

chrysalis, as it lies

back dow^nward, from

contact with the soil.

This is well shoNMi in

our photograph. This

stage does not last

long, for in the same
autumn it has cast oi^

its p u p a - s k i n and
emerged as a perfect

tiger-beetle.

But it does not

at once venture into

the outer world. All

the \\- i n t e r it lies

quieth* in the pupa-

cell, waiting for the

more genial condition^

of spring. Late in

April or early in May
it makes its appear-

ance, and may then be

seen flying vigoroush'

over the heath in the

sunshine.

Different species

differ somewhat in tlieir habits. An American species ^ makes a shaft

that is vertical throughout the greater part of its length, but near the top

it makes a sharp curve and becomes horizontal for a short distance, opening into

the side of a shallow i)it. There is an advantage in this, for the grub lives in loose,

shifting sand, which would lill up its burrow if this opened directly to the surface.

As it is, it has to cement the grains of sand together to prevcMit the sides from falling

in. The outer })it is also cemented to retain its form, but though this may partly

fill up with blown sand the shaft remains clear. The outer ])it becomes a snare

* Cuindela tormosa.

Photo by]

The Tiger-Beetle.
[E. Sli-p. F.I..S.

Ojir of the most brilliant of our native beetles maybe seen flying over sandy heaths durins: May
and June. Us wing-covers are of a beautiful blue-green colour with spots of dull yellow, and
thi> under parts are shining blue. Its mouth-parts include a pair of sharp-pointed, siekle-

>li inril jaws, and it Hies swiftlv in pursuit of other Insects, linlarged four times.
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like that of the ant-Hon, for crawling Insects and other small animals fall into it

within reach of the tiger-grub's jaws. One of our native species^ has a modification

of this plan. Its curved burrow opens on a vertical or sloping bank, and just below

the mouth a shallow pit is formed.

Leaf-like Mantids.

The order of straight-winged Insects - is richer in what one may term natural

frauds than any other. Here are found the numerous stick-Insects and the walking

leaves, which form separate families
;

and of a third family, the mantids, we
have already given examples of flower-

mimicking species. There are other

mantids that mimic leaves instead of

flowers ; fresh, newly expanded leaves

and leaves in process of decay.

A remarkable example of this

^roup is afforded by the dead-leaf

mantis^ of Malaya, whose body is

about three inches in length, and the

spread wings have an expanse of three

inches and a quarter. It is coloured

in various shades of brown, variegated

with dull red and buff. On the under

^ide of the wing-covers, near their

blunt tips, there is a large black spot

surrounded by a circle of white. The
wing-covers being semi-transparent,

this spot shows dimly through to the

upper side. Hut the remarkable

h'ature of this mantis is a very thin

ixpansion of large size on each side

of the fore-body, more or less notched,

especially at the hinder margin. When
the wings are closed these expansions

continue the wing-covers forward, and

the total effect is that of a small bunch

of dead leaves, more or less broken, and
fretted by Insects. A closely reflated species '* from Borneo is still more ornate

in its dead-leaf get-up, and Annandale mentions another '^ he met with in Lower
Siam, whose wings, or so much of them as is hidden bv tlu^ wing-covers, are coloured

deep maroon, veined and rimmed with white. He thinks it only uses its wings

in the evening, sitting during the day-time waiting for its ])rc>y and looking like

an innocent bunch of dead leaves. It made no attempt to flv when he captured

one that crawled up his leg from llie jungle-floor, but when about to be taken it

drew blood from his finger.

//. Main. I I s.

The Tiger in His Lair.

When the grub of the tiger-beetle has secured a victim at the uiouth
of his pit, he retreats with it to the bottom of the shaft to consume
it. Here he is waiting until appetite proni])ts him to ascend for fresli

prey. Twice the natural size.

Cicindela hv^'i'ida. Orthoptcra. Deroplatys dcsiccata. * D. sarawaca. ^ 1). tiigonodera.
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C*-^

Some of these mantids are coloured differently to enable them to pass the

da\' on the wood of dead trees, where, of course, there is always plenty of Insect

life. One of these ^ is coloured a dingy yellowish-grey, speckled with black, and
the wing-covers are marked with curious black streaks. " If this mantis is seated

among dead wood, its co'our makes it inconspicuous ; but if it is among dead
fern-fronds, or withered selaginellids, its predatory limbs entirely disappear, owing
to their colour and form. Among these leaves, the head and wings, though they

are inconspicuous, are not invisible ; the wings may be detected because they are

transparent and glary, the head because it is held well raised above the surface

on which the Insect is sitting. Seen in such surroundings, there is nothing that would
lead a human being to judge that this mantis is a predatory animal." Somewhat

similar must be the unnamed mantis seen by Mr.

/^^!h ^V. Tiraham Kerr on the Pilcomayo river. It was living

i^Jgf j^t/0 wL\ ^'^ tree-branches that were coated with lichens, and

Wr f^^k. Im) ^^^ ^^^^ ornamentation so exactly resembled these

that he only detected its real nature when it moved
one of its legs.

It should be noted as an example of totally

different habits giving rise to similar adaptations for

dissimilar ends, that the walking-leaf, being a defence-

less vegetarian, has adopted the leaf-like appearance

for protection from Insect-eating enemies. The leaf-

like mantis, on the other hand, being able to protect

itself, has adopted a similar uniform in order to give

confidence to its victims.

Horned Flies.

There is a familv of small flies- of whose habits

and life-history very little is known, but whose forms

are so singular that they deserve at least a passing

reference. The character which makes them so

remarkable is a horn-like, slender extension from each

side of the head which bears the large compound eye

at its extremity. This protuberance looks very like

the eye-stalk seen in many of the crabs, which allows

them to elevate their eyes above the body, and get a good look-out all around
;

but in the case of the fly it is not an eye-bearing limb jointed to the head, but

a rigid part of the head itself, and it bears not only the eye, but the antenna also.

In an African species,^ which is only about a quarter of an inch long, the mea ure-

ment from eye to eye is one-third more than the length of the body from head to

tail. The three-jointed antennae arc quite short, and might easily be overlooked,

for they are attached close up to the eye, and look mon- like some outgrowth for

the protection of that organ. The thighs of the lirst pair of legs bear teeth along

heir front edge, which indicate that the fly is i)redaceous in its habits, and uses

these for the retention or crudiing of it^ prey whilst it is being eaten.

1 Ceratoniantis saussurei. - Diopsida-. •' l)i()j)sis apicali«.

Siamese Leaf-Mantis.

In spite of the dull, dead-leaf-like appearance
of the fore-body and wing-covers, the wings

arc coloured with deep rnaroon, veined and
bordered with white. But it only shows this

colour when flying at night. It will be noted

that thethighsof the two hinderpairs of limbs

have leaf-like expansions to help in the

deception.
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Another genus of the family ma\' be caUed giraffe-liies/ from the fact that

the head is prolonged backwards to form a long neck, which suggests the quadruped

Then, in the ;-ame famih', there are the deer-flies,- which Dr. A. Russel Wallace

first discovered in the Malay

Archipelago, which are remark-

able for outgrowths of the head

which bear a striking resemblance

to the horns of stags. Wallace

found four distinct species which

were settled upon fallen trees

and decaying trunks. He de-

scribes them as " about half an

inch long, slender-bodied, and

with very long legs, which they

draw together, so as to elevate

their bodies high above the

surface they are standing upon.

The front pair of legs are much
shorter, and these are often

stretched directly forwards, so

as to resemble antennae. The
horns spring from beneath the

eye, and seem to be a prolonga-

tion of the lower part of the orbit.

In the largest and most singular

species, named the stag-horned

deer-fly,"^ these horns are nearly

as long as the body, having two
branches with two small snags

near their bifurcation, so as to

resemble the horns of a stag.

They are black with the tips

[)ale, while the body and legs are

yellowish-brown, and the eyes

(when alive) x'iolet and green.

The next species^ is of a dark-

brown colour, banded and spotted

with yellow. The Ik irns are about

one-third the length of the Insect

broad, flat, and of an elongated

triangular lorni. The\' are of a

beautiful pink colour edged with

black, and with a pale central

stripe. The front part of the lu'ad is also pin

green stripe across them, giving the Inst'ct a very elegant and singular appearance.

^ Giraffomyia. ^ Elaphoinyia. '' E. cervicornis. ^ E. wallacei.

The Dead-leaf Mantis.

One of several speciesof mantis whose fore-body and wings present a marvellous
psemblance to leaves. The leaf-like appearance offers the double advantage
of making it difficult for a possible enemy to detect thcirreal nature, and atTord-

ing ,m .idmirable disguise under which they can secure their own Insect prey.

aiu 1 the eves violet-pink, with a
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The third species (the elk-horned deer-fly '^) is a httle smaller than the two

already described, but resembling the second in colour. The horns are

very remarkable, being suddenly dilated into a flat plate, strongly toothed

round the outer margin, and strikingly resembling the horns of the elk,

after which it has been named. They are of a yellowish colour margined

with brown and tipped with black on the three upper teeth. The fourth

species (the short-horned deer-fly -) dift'ers considerably from the rest. It is stouter

in form, of a nearly black colour, with a yellow ring at the base of the abdomen
;

the wings have dusky stripes, and the head is compressed and dilated laterally,

with yery small, flat horns, which are black with a pale centre, and look exactly

like the rudiments of the horns of the two preceding species. None of the females

has any trace of the horns, and Mr. Saunders places in the same genus a species ^

which has no horns in either sex. It is of a shining black colour, and resembles

the stag-horned deer-fly in form, size, and general appearance."

The Hammock-Moth.
We haye in this country a number of yery small moths whose caterpillars hide

their real nature from birds and other enemies by constructing a coat under whose
coyer they feed

securely. Some
of these we haye

already described

under the title

of basket-worms

(page_ 49)- I"

America there is

a genus'* of much
larger and totally

unrelated moths
which haye a

similar habit.

One of these ^ is

a reddish - grey

Photjby] [H.Baslin. wlngcd, StOUt-
StALK-KVEU il.Y. I, J- J J.Ibodied moth, an

One of the eccentricities of Nature that recalls the hammtr-heatled shark among fishes. The eyes are

borne upon e.xtensions from the sides of the head ; and it will be seen that these outgrowths also bear inch and a luilt
the small antennae close up to the eves. It is a native of South Africa, and is only one-eighth uf tlie photo-

graph in siie.
'

across the ex-

panded wings. The caterpillar constructs a tough case by spinning leaves together.

This case is about an inch long, and open at one end to allow the caterpillar to

protrude its fore-parts and carry the case from place to place on its food-plant,

temporarily fixing it by silk mooring threads. When it has eattni all the leaves

within reach, it cuts the threads and moves to a more leaf\- part.

I^ut another species^ in South America exhibits an extraordinary \-ariation

of this habit, for instead of sewing up leaves it utilizes its own excrement, which is

of a flattened form specially suited for this use, and builds u]) a spindle-shaped

^Elaphomyiaalcicornis. " E. brevicornis. ^E.]iolita. ' IVToplioia. ' 1'. melshciniiTi. '• 1', sanguinolenta.
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Horned Flies.
[By T. Cnrreras

S"{|fe MaTaTSchinokJo" 'in H^^'f'^
^'"^ '"'", "'T ^'J'"''?

Aies, whose head-ornaments take the form of miniature antlers. Thev are found
hornedT with brmd ?v..

'

f"''':^^""'' /« the stag-horned fly, with long horns bra.iching into tines. Above it to the left is the elk-uuiiieu nj,, with t)road expansions that suggest the antlers of the moose.
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case which is enlarged as the caterpillar grows. It is slung up hammock-fashion

by silk threads at each end ; and the caterpillar protrudes sufficiently to reach

neighbouring leaves, but withdraws entirely when it suspects danger from exposure.

No caterpillars of any other genus construct their cases after this fashion, so that

the species may be at once identified by its hammock.

Insect Ichneumons.

Naturalists have borrowed the name of the ichneumon—a kind of mungoose

that keeps down the numbers of crocodiles by eating their eggs—to designate in

popular language a

large number of Insects

whose main purpose in

life is to keep down the

numbers of other

Insects. They are

sometimes spoken of

as ichneumon-^/es, but

this is a somewhat
misleading name as the

term fly properly signi-

fies a two-winged In-

sect, whilst these have

four wings and belong

to that order 1 of In-

sects which includes

the bees and wasps.

I c h n e u m o n - w a s p s

would be a less objec-

tionable form. The
number of species coni-

prised in this group is

enormous— even in

Britain more than
twelve hundred have

been catalogued—and

yet the general public

knows almost nothing

of them. As indicated, their natural office is to keep down the numbers ol plant-

eating Insects. If it were not for the attacks of these ichneumons sonu' ol the cater-

pillar pests that afflict the fruit and vegetable grower would produce so enc^-mous a

percentage of moths that succeeding generations of the species would show such

progressive increase as would mak(> the industry impossible. No one knows better

than the breeders of butterflies and moths the ext(Mit of this parasitism, for tlieir

disappointments in rearing the perfect Insects from eolleeted caterpillars are botli

numerous and frecpient. Yet the fruit-farmer and the gardener know little more

' Jtymenopteia.

Caterpillar of the Hammock-Moth.
Tlic moth gets its name from a habit of the caterpillar, which utilizes its own excrement for the
manufacture of a spindle-shaped case into which it can retire when alarmed. This is suspended
from a twig, and the caterpillar, taking hold of it with its hind-claspers, stretches out to almost
full length and feeds upon the leaves within reach all around.
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f I

of the beneficent activities of these friends

of theirs than does the average townsman.

The female ichneumon-wasp lays her

eggs in or on the bodies of her victims, and
the grubs that issue from the eggs become
internal or external parasites. In most
cases they lack the power of feeding upon
the structures of their hosts, and can

only suck up the blood or h'mph that

circulates about the body cavities. This

is the reason why the victim does not at

once succumb, but survives until it is time

to assume the chrysalis condition, by

which time its parasite or parasites will be ^''"''"*>'] [H.Mam.F.E.s.
^

. .

^ Ichneumons Escaping.
ready to perform a similar change, and TIic numbirs of the gardcu-whitebutteraies are reduced bvtho

. ,
'

. . . action of certain small ichneumon-wasps, which lay theii

either leave the VlCtmi to transform outside numerous eggs in the body of the caterpillar. By the time the
, . .... T rr chrysalis should be changing to a butterfly the ichneumon-grubs
nim or remain m the hOSt-Chr\'Sa!lS. if have finished their work and after passing through their

. , ... it', ,
chrysalis stage emerge as winged Insects. Three times the

the victimized Jnsect could onlv learn .ictuaisize.

a lesson from human beings as these can from the Insects, it would adopt the very
modern defence of the " hunger-strike."

If the ichneumoned caterpillar would at

once desist from feeding, the parasite

would soon die. The caterpillar would
die also, but as the attack of the ichneu-

mon always results in death this would
only be a slight anticipation of a foregone

conclusion, yet it would benefit the race.

It should be stated that there are

some real flics—two-winged—that follow

a similar mode of life, but at present we
are not taking them into consideration.

One of the most plentiful of the

ichni^'umon-wasps is a minute species which

might, and ought to be known to every

possessor of a garden, for it does great good
by its destruction of tlie white bullerflv-

caterpillars that raxage tlie cabbage-

patch. Clusteis of small \-ellow cocoons

containing the chrxsaJids of this species^

may be seen commonly upon fences and
palings where the sick butterflv-cater-

pillars have crawled, rniortunateh', the Pi'otohy] [ii. Mam,F.E.s.
Ichneumon Chkysalids.

average person imagines these cocoons to .Xn idea of the number of ichneumons engaged in the destruction
1 ,1 /• , 7 J L -TT /i\ 1 1

"f ""^' caterpillar or chrysalis may be obtained from this
ne tJie eggs of tllC CaiCyplllar (!) , and as a rule photogi;aph, which shows over sixty chrysalids taken from one
,1 1 ",

1 1 •,-,,•, 1
chrysalis of the small garden - white' butterfly. Magnified

ttiev are aestroN'ed ; whereas, il lett alone, three times.

C^'^il

It

f

<T
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e
m^

V

1 .Microyastcr elomcratiis.
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each cocoon would produce an ichneumon-wasp that would at once set to work to

check the numerical increase of the white butterflies. If we keep some of the cater-

pillars of these butterflies under observation we may see them visited bv little black

four-winged Insects, so minute as scarcely to be felt by the victim when thev alight.

One of these will pierce the skin of the caterpillar with the keen egg-placer, and
through it will pour a great number of eggs into the caterpillar's bodv. One of our

photographs shows over sixty chrysalids of another species of ichneumon, known
as a proctrotrupid, taken from a single chrysalis of the smaller white butterflv.

This, however, does not give a correct idea of the enormous number of ichneumon-

grubs that one caterpillar can support. From a caterpillar of the large white butterfly

not fewer than 1,200 of the little black microgasters have been reared. Sometimes
the grubs leave the caterpillar before it has had time to change to a chrvsalis, and

may be seen actively spin-

ning loops of silk, which in

a short time are connected

to form oval cocoons. Other

species wait until the cater-

pillar has become a chrysalis,

when the\' in turn change,

and make their exit later as

winged Insects.

Other species, such as

the straw-coloured ophion ^

shown on page 263, are so

large that only a single grub

can be accommodated in a

caterpillar of large size. Often

the caterpillar that has been

parasitized by one of these

can be detected by a dis-

coloration where the skin has

been pierced to admit the

single egg. A favourite

victim of this species is the large caterpillar of the puss-moth, and the parasite

remains in it until the puss-caterpillar has constructed its hard cocoon. When
the puss-caterpillars of the next generation are attaining a size sufticient to endure
a lodger's drain upon their resources, the ophions break through the cocoons that

imprison them and lay their eggs in the cater})illars. Note the compressed, sickle-

shape of the body, as shown in the photograph.

But not all the ichneumons are internal parasites. In some cases, as in the

girdled paniscus,^ the egg is laid on the outside of a caterpillar, but attached to

the skin. The grub never entirely quits the egg-shell, but retains a hold hv it^

hinder parts, and also attaches itself by its mouth to the ^kin of the caterpillar, and
appears to absorb the juices of the latter through its skin. Newport, experimenting
with this ichneumon-grub and its host the caterpihar of the broom-moth, found tliat

1 Ophioii luteuni. - I'.iniscus vir.i^'at us.

Photo by}

A Battery of Cocoons.
[E. Step, F.L.S.

Some species of ichneumon leave the all but empty skin of their victim as grubs, ami
spin their own cocoons. This species construct their cocoons in such admirable order
that they form a straight-sided mass as shown. The circular openings are cocoons
from which the ichneumons have escaped. Magnified four times.



Plwto'i hv':

Three Ichneumon-Wasps.
[E. Step, F.L.S.

The upper photogriph is of one of our largest ichneumons, the yellow ophion, which is verv destructive to the caterpillars of the puss-moth.
Only one egg is laid in a caterpillar. The winged Insect often conies into houses at night, attracted by light. Below, to the left, is a smaller
species of the same family, just issued from its cocoon, spun in the empty skin of its victim. On the right are two of a large number of cocoons
spun by grubs that had destroyed a large sawfly-caterpillar. One of'the ichneumons escaped from a cocoon is also shown. .Ml magnified
about three and a half times.

263
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Photos by]

The Ichneumon of the Large White Butterfly.
[H. Main. F.E.S.

One of the ichneumons that keep the large white butterfly in check is the pimpla, here shown in three of its stages. First, a chrysahs

cut open to show the ichneumon-grub after eating up the contents. The second photograph shows similar chrysalids containing

chrysalids of the ichneumon ; and the third photograph is of the female ichneuinou arrived at full development.

if he detached the mouth of the parasite it could not again seize its victim and

continue the sucking process. The caterpillar manages to construct its cocoon,

and then the ichneumon-grub emerges and spins its own cocoon within the other.

In some of these ichneumons we find an extraordinary development of the

egg-placer—so extreme in certain species that if we did not know the facts from

those who have observed the Insects at large, we should imagine that Nature had

overshot the mark and made these organs so large as to be ineffective. There

is the rhyssa,^ for example, that lays its eggs in the grub of the horn-tail sawfly,

which feeds in the solid wood of pine-trees. The egg-placer is as fine as a hair and

of great length
;

yet it is said to be thrust through the bark and wood exactly

above the spot where its victim is feeding out of sight. How so fine an instrument

can be manipulated so as to pierce thick wood is a marvel. An American species,

-

shown in one of our photographs, has the hind-body in the female drawn out to an

inordinate length to serve, no doubt, for probing deep and narrow burrows, such

as those in the earth where lie the eggs of locusts, and the crevices of bark. It has

been stated by Doubleday that they pierce wood with this hind-body, and he declares

that he found twenty or thirty of them that had perished through inability to

withdraw their bodies from wood they had pierced. The male, it should be stated,

has a hind-body of quite normal proportions.

The Brimstone- Butterfly.

It is a noteworthy coincidtiiCL' that the abundant flower that is generally

accepted as typical of spring-time, and the earliest butterfly of the year should

be of the same uncommon tint. It is a great pity that the fathers of Iiritish

entomology, who gave most of the popular names to our butterflies, should have

missed the opportunity they had of calling the butterfly by the name of the flower

^ Rhyssa persuasoria. - Pclcciniis polyturalor.
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that is contemporarv ^\ ith it in the spring. The primrose-butterfly would certainly

have been a more poetic name than brimstone-butterfly/ whilst giving an equally

explicit idea of colour.

It is, perhaps, not correct to speak of the brimstone-butterflv as a spring Insect,

because it emerges from the chrysalis about the beginning of August ; but though

it is then abundant it does not attract public attention so strongly as it does in

spring, for the reason that, tluis early, it has the field practically to itself. Early in

autumn it goes into hibernation and, though on a mild sunny winter day it ma}'

wake up and indulge in a flight, it waits until April before becoming continuously

active. Then when the copses and hollow lanes are full of primroses, one may
sometimes enjoy the sight of seeing this butterfly sipping nectar from the flower

it matches so well in tint. Such a sight, how^ever, is not so frequent as to

justify an\- suggestion that the similarity of colouring is due to such an

association.

The brimstone is one of the most distinct of our butterflies, not only in point

of colour, but also in the shape of the wings. The fore-wings are sharply angled

at the tip, and the hind-wings have a similar angle suggestive of a tail in the middle

of the outer margin. Near the middle of all the wings there is a spot of orange.

Several minute dots of the same colour occur on the \'ery margin of all the wings.

The antennae are red ; and the fore-body is thickly clothed with long, silky,

whitish hairs. The sexes may be discriminated at a glance, for whilst the male

Photo by]

Two C"ii.\NT Ichneumons.
[£. sup, F.L.S.

Most of the ichneumon -wasps arc small, some very minute; but these are shown of the actual size. .As may be supposed their

victims are caterpillars or grubs of largo size. They both attack wood-boring Insects, and they are said to pierce bark and solid

timber with their hind-bodies. In the case of rhyssa (left) the piercing implement is composed of the three hair-like appendages,
of which the finest is perforated for the passage of the eggs. In pelecinus (right) the boring instrument is the body itself, which
is drawn out to great length.

' Goneptcryx rlianini.
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is a full brimstone yellow, the female is of the paler greenish-yellow that agrees

with the tint of the primrose flower.

Many of the butterflies pass through the winter in the chr\'salis stage, and
come out in the winged condition in early summer ; others come out in the late

summer or early autumn, and secure a winter retreat in a faggot-stack, a thatched

roof, under the branches of a dense holly-tree, or even in a snug corner of a dwelling-

house. The brimstone is one of these, and almost any dav that is sunnv in the

early part of the year it may wake up and indulge in a flight to see how things are

going on in nature. Then in May, when the young leaves of the buckthorn are

expanding, the female brimstone may be seen depositing her eggs singly, on the

under side of the leaf. It is a long-shaped, pale green egg, tapering at the upper

end, and with ribs running lengthwise. Later it becomes yellow, and finally purplish.

The caterpillar, which is

rather flat beneath, is

coloured a beautiful

green which has a dis-

tinge of blue in

sides,

a line

Closely

upper

to be

minute

tmct Liix^v

it towards the

where there is

of paler tint,

examined, the

parts are seen

s})rinkled with

black dots. The general

effect of the colour is

a close harmony with

the under surface of

the leaf on which it is

feeding.

About the end

July or beginning

August it changes into

the rather singular-

shaped chrysalis, but
still retains its beautiful green colour, which makes it difficult to distinguish

from the leaf to which it is attached, and of which it might be a torn

and curled-up portion. It remains in the chrysalis stage for a few weeks onK- :

and in suitable places during August and September the newly emerged butterfly

may be considered fairly common. Our two species of buckthorn are the only
food-plants of the caterpillar, and wherever either of these grows one may expect
to meet with the Insect. To-day our cabbage whitt> butterflies would probably,
from their extreme commonness in inhabited districts, be considered as the

typical butterflies, but in earlier days, when woods and thickets covertxl the land

more thoroughly, and cabbage patches were unknown, the brimstone must have
been more plentiful than the whites, which must have been coast Insects, their

Pl''''t" ''Vj [£. sup, F.L.S.

Caterpillar and Chrysalis of Brimstone-Butterfly.
Two stages in the life-history of the familiar brinistone-butterflv are included in this
photograph. The egg is laid in early summer on buckthorn leaves, where in Julv the blue-
green caterpillar will be found fully grown, possibly the chrysalis also, as in the photograph.
Turn the page, and note how the chrysalis looks like a bird 'in flight.

of

of



The Brimstone-Butterfly at Rest.

Tho brinistoiu-biittortly photosraphrii whilst resting on the stems of bilbcry, in a state of nature. In this position the strong veining of

the wings is shown, and the tail-hke angle of the hinder wing. About one and a half times the actual size.
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caterpillars feeding upon the wild cabbage of our sea-cliffs. It was then, probably,

that the word butterfly originated, the male brimstone being the fly that is the

colour of butter.

Occasionally the orange colour of the central spot spreads more or less generally

over the fore-wings, and the individual then becomes very like a form common
in the south of Europe, which is usually considered as a distinct species,^ but which

some regard as a variety merely. In America, from Mexico to the extreme South,

there is a brimstone of a larger size,- and of a different genus. It lacks the sharp

angles to the wings which arc a conspicuous feature of our species.

Snail-eating Beetles.

The energetic gardener who makes a point of destroying all Insects that come
in his way, in the belief that they are inimical to success in horticulture, makes many
grievous mistakes. Many of them are his good friends ; but as a rule he does not

stop to consider how they get their living, and slaughters almost indiscriminately.

It is not our intention to attempt to compile a list of these benevolent Insects,

but to call attention to a few beetles whose whole mission in life is to destroy snails.

In many districts snails are exceedingly destructive in gardens, and it is possible that

under more enlightened rule something could be done to mitigate the pest by

introducing and taking care of snail-eating beetles.

The glow-worm,^ so-called, is the best known of these beetles. Its principal

habitat is the hedge-bank where snails abound, which glide into adjacent gardens

at night and do damage which is too often put down to Insects. For this reason

small species of snails may be quite plentiful in gardens where their presence is

not even suspected.
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PItoto by] [f-:. Step, F.L.S.

Ked-barred Sulphur-Butterfly.
A fine American brimstone, which inhabits Ce-ntral and South America. U is of a beautiful
clear sulphur colour, with a patch of orange on the fore-wings and the outer margin of the liiml-
wings suffused with the same tint. Natural size.

^ Cioncptery.x cleopatra ^ Catopsilia philca.

cychrus,* of which Wf

give a portrait, is so

addicted to the snail-

eating habit, that

nature has specially

modified his structure

^ Laminris noctiliica. * Cychrus rostratiis.
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to enable him the better to pursue it. iMost of these ground-beetles, which
probably are all carnivorous, have neat and graceful forms ; but the cvchrus

has its head and fore-bod}' made so slender that it can reach some distance into

a snail-shell should the snail retreat within when the cychrus makes a call.

But probably the reader will lind greater interest in the little-known drilus,^ which

must be sought on chalk downs and similar places where the heath-snail, the banded-
snail, and the wrinkled-snail are plentiful. The reason for the greater interest

yielded by this beetle is due to the fact that its life-historv was carefulh* worked
out a few years ago by Mr. L. R. Crawsha\',

.M.A., and the story communicated to

the Entomological Society of London. .^

That drilus was an enemy to snails had
been known for man}^ years ; but full

details of its life had been wanting. As
in the case of the glow-worm, the female

never attains to the orthodox beetle-

form, and remains to the end of life but

little changed from the appearance she
^^''"^° '^-'^

Snail-eating Beetle
^^ ^^'^^' ^^^'

presented in the grub-stage. The male, a good example of adaptation of structure to habits is seen
, . 1 • 1' 1

V 1 -1 among ground-beetles in cvchrus, which is here photographed.
llOWeVer, is a true little beetle with The fore-body is greatly reduced in width and the head is

.. . . . . .. . lengthened to enable the beetle to push its fore-parts into the
\'ellOWlSh- brown wing-cases, with wings shells of snails, upon which it chiefly preys.

beneath them, and a pair of much-branched long antennae. To the beetle

collector he appears to be much more plentiful than his mate, but Mr. Crawshay
found as a matter of fact that the males are few as compared with the

females. The difference in the form of the two sexes will be appreciated b\-

a glance at the foreground figures in the drawing we have had made on a scale of

five times the actual life size. In this drawing the upper figures on the snails

are all grubs.

Viewed from above, the grubs are seen to be tapered somewhat from back
to front, and are covered with flesh}^ growths from which spring coarse hairs of

a red-brown colour. The head also is red-brown, and flattened ; the mouth armed
with strong sharp mandibles. At the end of the hind-bodv there are two bristly

outgrowths, which are evidently for the protection of the grub when it is in the

snail-shell, keeping off any enemy that would otherwise attack it from the rear.

The grub begins life about the middle of Julv, and does not become a beetle until

the early summer of the third or fourth vear.

Its mode of procedure when about to attack a snail, as obser\'ed bv
Crawshay, is curious. It is deliberate in its actions, and docs not begin bv
poking its nose into the first snail-shell it comes across. First, the grub

climbs upon the shell, and examines it to satisf}' itself that it contains

a snail. But perhaps the snail is not suitably situated to afford drilus a

safe and uninterrupted meal—for this is not to be one of the quick-

lunch kind, but extended over many days. If the snail is not so placed as to offer

a quiet time, the beetle-grub pushes it into a more favourable position, probably into

cover of some sort. This is often a difficult matter, for the snail ma\- recpiire lifting over

^ Drilus llavescens.
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an obstruction. Crawshay has watched a grub manceuvring a snail for three hours
before it succeeded in placing it to its own satisfaction. He found that the larger

grubs were not so particular in this matter as the small ones. The larger snails

appear to know what is the meaning of this manipulation, and make an effort to

glide off in another direction, or twist and shake their shells from side to side. But
the grub has a short way with such rebels : it uses its jaws and compels the snail

to retreat into its shell.

The meal lasts from eight to sixteen days, and then the grub carefully cleans

out the shell, using its brushes, and making many journeys to the exterior with bits

ol refuse. Then it rests for a time and moults its old skin. The whole process of

eating one snail, cleaning out the shell, resting from its labours, and changing its

clothes occupies a period of about forty days. It only manages to consume three or

four snails each summer, and always moults before leaving the empty shell. In

the autumn it goes into hibernation in the shell it

has last cleaned out. For its winter rest it changes

its form somewhat and becomes inactive. In

this state it emits an offensive fluid, no doubt for

a protective purpose. In its active condition it

contents itself when molested with coiling into a

ring, hedgehog fashion, when its brushes of hairs

serve to defend it.

The female beetle, which is so much like the

grub, lavs her eggs in Julv. to the number of two

hundred and fifty to three hundred ; but dis-

tributes them in batches of about thirty. They
are pale vellow and measure about one twenty-

fifth of an inch across.

Photo M [£. Step, F.L.S.

Snail-eating Beetle.
The male of this remarkable little beetle is

shown magnified eight times. Us colour is

yellowish-brown and its antennae are much
branched. The female is quite unUke a beetle.

Drone-Flies.

^ of two-winged flies whichThere is a group

presents us with several cases of mimetic resem-

blance which, however, have not been quite

satisfactorily explained. To an earlier generation, before there was any theory

of protective or mimetic resemblance, the explanation was simple enough—though

it might not bear examination. Thus Kirby and Spence, in their Infroditcfioji to

Entomology,ie\\ us that " Another tribe of these little animals ... is secured from
harm by a different kind of imitation, and affords a beautiful instance of the wisdom
of Providence in adapting means to their end. Some singular larvae . . . live in the

nests of humble-bees, and are the offspring of a particular genus of flies {Voliicclla),

many of the species of which strikingly restmible those bees in shape, clothing, and
colour. Thus has tlie Author of nature provided that they ma\' enter these nests

and deposit their eggs undiscovered. Did these intruders venture themselves

amongst the humble-bees in a less kindred form, their lives would probably pay
the forfeit of their presumption." It is all very well to be called uj)()n to admire
the wisdom of Providence in fitting out an impostor so that it escapes the observation

' N'olucella.



The Snail-destroyin'g Drilus and its Grl-bs.
In the foreground are the female and male beetles, the former much more hke a grub than a mature Insect. The three upper figures are
tie hairy grubs engaged on their life-work.

; The middle one is making its preliminarv examination of a snail. That to the left is biting a snail*•-* evinces a disposition to escape, and that to the right is pushing its snail into a place moie convenient for its consumption. They are
1 a scale ot rive times the actual size.

that
all on
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of the innocent humble-bee, but we naturally inquire what the inofiensi\'e humble-bee

has done that its insidious foe should have Divine backing ? As a matter of fact,

the early Victorians were on the wrong track entirely in this matter, for the bee-like

fly is no enemy, but a friend, and its counterfeit resemblance is not intended to

impose upon the bee, but upon creatures who know the bee has a sting and who
may be disposed to let the unarmed fly go scatheless under the impression that

it is not a Ify but a bee. From which it appears that Darwinism has vindicated

Providence from the well-intentioned assaults of the teleologists.

That the grub of one of the drone-flies ^ lived upon the grubs of the humble-bee

was assumed to be a fact until yesterday, probably owing to confusion of this species

with another we shall have occasion to describe separately. Observers of the bees

had seen the volucella-grub among the cells of the humble-bee, nay actually in the

( ocoons ; and if the cocoons were empty, was not that presumptive evidence that

the volucella-grub had

emptied it by eating the

bee-grub ? The facts of

the case show that the grub

of the fly, though theru

'->^'7'—-"mrr
^T ^^^^^^Bl <•"-—^ solely to serve its own ends.

^ -*-• "" ^:r;^^^^^^^BK—

r

*-
^\^^^ j^^ ^q g^^^ ^ livmg, is

at the same time rendering

valuable service to the

bee by its consumption of

filth and effete matter.

The bee apparently recog-

nizes the value to the

community' of these offices,

and it offers no hindrance

to the scavengers. \Mien

a cocoon has been vacated

by its inmate coming to

the winged stage, and (put-

ting it, the workers adapt

it ' to a new use by storing pollen in it ; but they could not do so unless

it were first cleaned out in a way that is impossible to the bulky humble-bees.

The humble-bee grub when casting its last skin to become a chrysalis throws out

the accumulated waste of its larva-hood, and later there is the empty chrysalis

skin also. All this useless material the volucella-grub turns to account as lood.

Its body is broad behind and tapers away to the front, and as the body is ca})able

of considerable elongation forward, it is able to reach and thoroughly clean the deej^est

part of the cocoon as well as the top and middle d('))ths. It is just ]^ossible that

if the modern hive were not so carefully constructed to keep out as far as possible

all but the honey-bees, foul-brood might not be so common and increasing a scourge.

The volucella-grubs might do for the honey-bcK^ what they do lor the humble-bee.

To make it (piite clear that the old idea of these grul:)s feeding upon the grubs

1 N'olucella bombylans.

Photo by] [E. Step, F.L.S.

The Humble-Bee's Drone-Fly.
The breadth and hairiness of the body of this two-winged fly gives it asuperiiciaHikeness

to some of the smaller humble-bees ; and it was formerly assumed that the resemblance
was for the purpose of enabling the fly to enter the bee's nest unobserved, there to lay its

eggs and so bring about the destruction of the bee colony. This lly is not an enemy,
but a friend to all bees and wasps. U is here magnified three times.
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and chrysalids of the humble-bees is an erroneous one, it may be stated that attempts
have been made to bring up the fly-grubs on sueh a diet, but they preferred to

starve rather than attack hving Insects ; though on being presentecl witli dead
bee-chrysalids they eagerly availed themselves of such food, showing that their

mission is to prevent putrefaction and all the horrors that ensue from it.

Other members of the same genus attach themselves to the service of the social

wasps, but the remarkable thing here, in the light of the teleologists' view, is that

the species concerned do not resemble wasps, though if the wasps were not convinced

of the benevolent intentions of these flies the latter would need protective resemblance

far more than the humble-bee fly, for two-winged flies form a large percentage of

the food of wasps. One of these flies ^ we have found particularly abundant in the

grub stage in the underground nests of one of the common wasps. '^ We have
dug out these nests in autumn when the activity of the communitv was practically

over. .A. few cells alone remained capped, -
1

showing tliat tlie new wasp had not emerged.

^Ian\' had been newh' \'acated, and in

others were dead grubs, which are believed

to be killed by the wasps when there are

insufficient workers to feed them to matu-
rity. The combs, removed to tin boxes

to sccurt' whatever living associates might

be in or on them, after being closed up

for a few hours yielded an abominable

ammoniacal odour from the effete matter

contained in the cells. These combs had
hundreds of volucella-grubs creeping over

them, from the almost full-sized specimens

three-quarters of an inch long down to

minute individuals that measured only a

couple of millimetres, and were apparently

newiv hatched. Most of them were active.

Having cleared out all the refuse from one

cell, a grub would look about for the newt

one that demanded attention. Standing at

would be extended to make iiKpiirv as to the condition of the cell, and it

it was found to have been cleaned out the grub would move on. l)ut it it

proved to be in (from this grub's point of view) a nice dirty condition, then he would

get inside and ])ursue his proper avocation. The fully-grown grubs were too large

to get quite into the largest cells—those that had produced queens—but all that

was visible was the broad hinder segments forming a dark convex cap to the cell

with the double breathing organ in tlu> middle.

The form of this grub will be seen in the photograph. When at rest it is a

flattened pear-shape. The ground colour is a (lirl\- white mottled with dark brown.

The body is rough with transverse ridges and low spines. Along the centre of the

upper side is a row of stouter bushy spines, and along the margin of the back is

1 Volucella pellucens. » Vcspa germanica.

/'//-./„ hv] Jl. Main, F.E.S.

Chrysalis of Drone-Fly.
Till' f^nib changes to a chrysalis within the grub-skin,

so thtic isonlyasHght difference in its outward appear-

ance ; l)nt a n"W feature is seen in two short horns near
tli<- broad end. These are the breathing organs. Within
ttie hardened, spiny grub- skin the white chrysalis shows
all the parts of il\e future tly folded close to the body.

the edge of it, the fore-part
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a fringe of much longer fleshy spines which stand out straight and horizontally.

The slender half, which terminates in the mouth, can be extended to twice its resting

length. On the under side there is a double row of short, fleshy feet covered with

hooked bristles, which cannot be seen until the grub is turned upon its back. At

the rear-end on the upper side will be seen a double coronet, or rather two coronets

side by side. These are the openings to the breathing organs of the grub. As

we have already shown, in most Insects the spiracles or breathing holes are situated

along the sides, but clearly this arrangement would be useless to a grub whose

sides are pressed tightly against the walls of the wasp-cells. The only available

place for an intake of fresh air is this last segment of the body, which acts as a stopper

to the cell that the grub is cleaning out ; and here it is placed. The creature has no

head, no eyes, only a mouth.

The chrysalis is much like the grub at a glance, but here the broader end is the

front, and the position

of the breathing organ is

changed. Instead of the

two coronets on the last

segment, we
short curved

behind the

truth, the

appearance is

and due to

chrysalis bein
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The fly that emerges

is about three-quarters of

an inch in length, reckon-

ing from the base of the

antennae to the tips of the closed wings. In general appearance there is not
the remotest likeness to a wasp as one would expect to find on the basis of

the teleological view of the humble-bee's drone-fly. As a matter of fact when the fly

comes indoors, as it frequently does, it is always taken for a honey-bee. The large

compound eyes are dark purple-brown, and cover almost the whole of the upper
part of the head. Slightly separating them is a golden-brown interval which
broadens in front and becomes downy. The antennae are short, stout, three-jointed

clubs, the first joint bearing a mucli longer feather-like branch. The fore-body is black,

as also the terminal half of the hind-body. The basal half of the hind-body is white
and pellucid. There is a smoky patch on the fore-edge of the wings, and when these

arc closed the dark patches correspond in position with the dark portion of the

body beneath them and have the effect of widening it. In this stage of its existence

[E. Step, F.r..s.

Girdled Drone-Fly.
uid black this spocies approaches to a colour resemblance to the

wasp, but the form of its body is quite dit^ferent: and it may be concluded that its liverv
is not intended to deceive its friend, the wasp, but to act as a warning signal to possible
enemies—black and yellow strongly contrasted being a coimnon sign that the Insect is

not edible.



It

1'hLn.ciD Drone-Fly.
In the upper photogrnph tlic dirk-coloured spiiiv grubs are seen crawling over a piece of wasp-comb and cleaning out the cells by feeding upon
waste matter loft in them by the wasp-grubs. The lower pliotograph shows the perfect Insect, possibly egg-laying. In both cases the Insects
are shown of tlie natural size. The wasps, though very destructive to tiies in general, take no notice of these, recognizing them as useful allies.

2/5
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it appears to be mainly occupied in visiting flowers to feed upon pollen.

Two species have certainly got the black and yellow banding of the wasps.

They are probably only forms or varieties of one species which we may term the

girdled drone-fly.^ Although it has the black and yellow livery, it cannot be said

to have any strong form-resemblance to a wasp ; and we do not think that its

coloration is at all for the purpose of imposing upon the wasp, but rather for its

own protection from fly-catching birds who would understand the colours to indicate

that it is not edible.

It should be stated that the term drone-

fly is used sometimes for the fly that develops

from the rat-tailed maggot,- and is more

generally known as the hover-fly.

Scale-Insects.

Although the scale-Insects '^ are all plant

parasites that spend their existence in sucking

the juices of plants, and many exist in millions

on a single tree, they are mostly unknown
except to practical gardeners and naturalists.

Some of them are absolute pests on plants

under glass, and most of these have at some
time or other been introduced from abroad

with the plants they chiefly aftect. Those that

are real natives of our islands are mostly found

upon trees and shrubs in the open air. They
are somewhat akin to the green-fly, but those

individuals that have wings only possess one

pair. The winged Insects are always males,

but not all males have wings. The males are

much less numerous than the females, and in

many species the males have not yet been

discovered. One peculiarity of a male is that

it never has a mouth. It can take no food,

and the sole reason for its existence is the

fertilization of the female. Even this does

not appear to be necessary to the continuance

of the species, for many generations of fertile

females may be produced in succession without

the intervention of a male. But these genera-

tions difler from those of green-fly in that they

are not produced rapidly : there is only one

brood in a year, but an enormous number of

eggs are laid by one female. Exotic species

found in our glasshouses know little of our

seasons ; and these produce more than one

- liiistalis tenax. •' Coccida;

Photos by] [W. West.

In the first of these two photographs the adult female is

shown from the under and upper sides respectively, with
the long cloak of wax in two stages of development.
The second photograph shows the same Insect in a
younger condi tion before the wax plates have been formed.
The first photograph is twelve times larger than the actual
size of the Insects, and the second is twenty-eight times.

^ Volucella zonaria and V. inanis.
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brood a year. The young are much Hke mites and are active. They have six legs,

a pair of antenncC, and a long hair-like rostrum or sucking-tube. Their activity

does not last long. They select a place on the shoot or leaf, thrust in the long

rostrum, which looks too feeble for such use, and become fixtures. In most cases at

the first moult legs and antenn?e are thrown off with the old skin as being of no

further use, and a protective shield, formed partly of a waxy exudation and ])artl\'

of cast skins, begins to form around and behind them. This is the " scale " that is

the distinguishing feature of so many of the species, and which has suggested the name
by which they are known to gardeners. There are a few genera in which the grubs

retain their limbs and their activity.

•W •v -^^ »*^Some of these are known as mealy

bugs, from their excretions taking

the form of long flocks or strings

of a meal-like powder ; in both

cases these emanations consist of

wax.

The scale of the male grub

becomes its puparium in which it

rests as a chrysalis. In this stage

the wings and legs of the perfect

Insects are free from the body,

though immature and encased each

in its separate sheath. When the

chrysalis skin is cast off it is pushed

out of the scale from the hinder

margin, and the winged Insect

follows backwards through thc^ same
aperture. It is usually yellow or

crimson in colour, though a few-

species are mauve or brown. The
wing is transparent, free from scales,

and has not the netted character

of the wings in other Insects, there

being only a single nervure, which

forks, and the two branches run

parallel with the fore and hind

borders of the wing. A second pair of wings is indicated, as in the diptera,

by a pair of balancers, in this case taking the form of " hooked bristles,

which fit into minute turned-up haps or pockets in the wings." When not in use

the wings lie flat along the body and usually overlap behind. The body ol the male

is frequently terminated by two or four very long white lihinients.

Although the grubs that arc> developing into females are at first indistinguishable

from those of the male sex, the difterencc becomes manifest when the latter enter

the chrysalis stage, for the females at the corresponding change of skin are unaltered.

They grow larger and the scale becomes broader. They have lost all their external

^
PhoU, hy\ iir

- J^
\Vc<.t.

Felted Beech-Scale.
Ill certain parts of the country this is aconspicuous Insect by association.

Biich-trc'cs attacked by it have the appearance of having their trunks
lightly coated with driven snow (see pagi' 279). In this photograpli
a fi'W of the Insects have been carefully cleaned from the abundant
•' wool " tliat completely hides them in nature. That will be at once
evident when it is stated that as shown they are niagnilied si.\ty-six
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Pliolo by

A Common Scale-Insect.

organs except the rostrum,

which still enables them to

feed. The eggs are deposited

under the scale, from which
the young grubs emerge after

a short period of crowding

together. Then they disperse

and seek unoccupied spots

in which to thrust in the

rostrum and become fixed.

The scale- Insects are not

a large famil}'. Only about

eight hundred species are

known from all parts of the

world, and less than a hundred
of these have been found in

the British Isles, of which

number a very few are real

natives, most of them having

found their way into green-

houses with foreign plants.

It is here that the scale-

out of doors it is doubtful if

On tho stems of wild rose and dogwood often may be found what look like little

drops of fat or wax. Examined under the microscope, it will be seen that the
pointed end consists of a female scale-Insect, and the broad, fatdike expansion is

a marginal secretion of wax. The photograph shows a portion of a colony of
adult females on dogwood, and is magnified twelve times.

Insects are chiefly a terror to the gardener
;

much damage is done in our climate, the most serious pests in this department
being the mussel scale ^ and oyster-shell scale,- which attack fruit trees. In the

greenhouse, where they have to deal with more tender plants, and are actively

sucking at the sap all the year round, the damage they inflict often amounts to

extirpation of the plants. The sucking at the juice is not the only trouble. Scale-

Insects, like green-fly, excrete a sweet, clear liquid, which is eagerly sought by ants,

bees, wasps, and other Insects,

and as some species that have

been watched have been found

to discharge this liquid twenty

times in a day, it will be seen

that a considerable quantity

accumulates on the leaves of

greenhouse plants, where
heavy showers cannot wash
it away, as they do outside.

This sticky coating on the

leaves provides a suitable

medium for the development

of a low form of fungus, which

runs riot in it. This fungus

does not attack the tissues of

A.spidiotiis ostreaefonnis.

Photo by]

A Common Scale-Insect.
[W. West^

A single example from the group in the preceding photograph is here shown on a
larger scale ; that is, twenty-five times the natural size. The dark mark in the
broad margin is a juvenile example of the same species.

^ Mytilaspis pomorum.
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Photo by]

A Giant Killed hy Dwarfs.
The felted beech-scale is shown, highly magnified, on page 277. As it appears on beech-trees it is associated in millions, which give a snowv
appearance to the trunks. The central tree in this photograph has been killed by its attack, much of the bark having peeled off. Many
beech-trees in certain localities arc in the same condition throueh the attack of this scale.
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the leaf, but soon covers it with a most unsightly black deposit like soot, which

utterly spoils the appearance of peaches and other glass-grown fruit.

On the other side of the account, it must be pointed out that scale-Insects

produce some substances that are of importance in human industry. There is,

for example, the valuable substance known as " lac," which is the basis of French

r ^ '

- polish, varnishes, and sealing-

wax. This lac is excreted by
the female of an Indian scale-

Insect,^ and forms resinous

masses upon the twigs where

the Insects feed. The female

herself yields the beautiful

colour which artists distin-

guish as lake. Then there is

cochineal, which at one time

was one of our important

articles of commerce as a

dye-stuff, and is still used as

a colouring-matter for medi-

cines, sweetmeats, and as a

cure for \\'hooping-cough. It

consists of the bodies of several

species of coccus that feed

upon the prickly-pear and

other cacti. The manna of

the ancients is believed to be

the secretions of a coccus -

that is found on tamarisk in

the countries around the

Mediterranean, where it is

still used as food. Several

Indian and Cliinese species

produce a beautiful white wax
in sufficient quantitv to make
it worth while gathering. At
least, it was worth while before

the production of solid kero-

sene for the manufacture of

candles restricted the use of

real wax for tliis }')urpose.

Some of our native species are wax-producers, but not in such quantity as to make
them commercially im])ortant. The Chinese and Indian species referred to ^

produce it in the form of long, woolly streamers covering the bodv. Our most
conspicuous example of these wax-producers is the felted beech-scale,* which makes
old beeches to look as though they had been in a recent snow-shower. The Insects

1 Tachardia lacca. ^ Gossyparia mannifera. » Ericcrus pda and Ccroplastcs ccrifcia.
* Cryptococcus lagi.

Photu by\ [E. Step, F.L.S.
An Insect Kecklace.

These necklaces, worn by native ladies in South Africa, are known as being formed
of ground pearls. They are really a species of scale-Insect that attacks the roots of
certain trees. At a particular stage in their career the females cover themselves
with a secretion which hardens intoa horny shell, varying in hue from clear yellow
to brown. In these closed cells the Insects are believed to remain often for years
before completing their development.



UKIVHN I'KOM TllH HI\E
The Bee-liive Beetle spends its firub-staye in the bees' combs, feedinji vipon the bee firiibs and chrysalids When
arrived at full development it has to come out into tlie open and rim the tlaunllet of aii«ry workers, wlio endeavour to
use their stmfjs. It may be presumed that a considerable percenta.Ue of these beetles, bred in the hive and driven

from it, do not lony survive their escape. They are shown here live times larijer than bfe.





Leaf-Butterflies. 281

take up positions in the lonj;', narrow crevices of the bark, and ultiniatt-ly kill the

tree. One of the species whose wax-secretions take a more solid form is Xewstead's

scale, ^ in which the covering is a number oi curved plates of pure white wax
standing out all around. In a related species- there are curved plates on each

side, and behind them is a row of almost straight plates. This is the adult female

as represented in our photograph. Another photograph shows the younger

condition of the Insect, before the execution of wax has begun.

One remarkable species of these scale-Insects, though it can scarcely be included

among useful Insects, has a certain small commercial value, because it is made up

into necklaces. These are known as margarodes or ground pearls, and consist of

the female of a South African species,-^ \\hich attacks the roots of certain trees.

They are believed locally to be ants' eggs,

but consist of the females in the chrysalis

stage encysted in a pearly, yellowish-brown

cell, which is made up of several layers

of a substance resembling lac, but which

is said to be thin chitin. A string of these

in our possession (see page 280) shows

various gradations of colour from a clear

\"ello\\- to brown.

Leaf-Butterflies.

Among the butterflies of other coun-

tries that may be said to be known to

the man in the street at home, is one of

the leaf-butterflies that is a native of

India.'' The feature that has arrested

])ublic attention in this case is the striking

resemblance to a leaf that is afforded b\'

the under side of the wings when they are

I rected in a state of rest. As often

mounted by the natural historx" dealer, and

cxhibitiHl in museums, on leaf\' branches.

Xewstead's Scale -In sect.

One of the most striking of our n.itive spccios, owing to the

curved plates of wax with which the upper side is covered
and margined. The upper and under sides are shown, niag-

with tlu' " tail" of the hinder wing just nifud twelve times.

touching the branch, it affords some amount of amusement to determine which

are leaves and which are butterflies. Now, when flying, these butteiilies are among
the. most conspicuous of Insects, for the upper side is marked by broad bands of

purple and orange. Such an Insect flying in bright sunshine offers a mark for an

Insect-eating bird to follow IJut the butterfly has only to drop upon a leafy bush

and close its wings, to become inxisiblc at once ; for the under side is coloured like

a dead leaf with \arioi:> tints of \-ellow, brown, and ash, and dark spots so like fungus

discolorations, that ir is dilticult to bcliex'e the\' luu-e not actually been produced on

the butterfl\- b\ fungi. The nui>(,uin [)reparations are wrong in that the butterfly is

represented head upwards. Those who know the butterfly at large sav that it always

settles head downwards, and so is still mcne like a dead leaf hanging ready to fall

1 Newsteadia flcKcosa. - Orthezia insignis. ^ Margarodes triincni. ' l\allim;'. inachis.
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There are many species of these leaf-butteriiies, and they are not entirely

confined to the genus kahima. This genus has representatives in Tropical Africa,

Continental India and the neighbouring islands, ?nd throughout Malaya. Buxton's

leaf-butterfiy 1 is a fine example of the group, its closed wings providing a " leaf
"

three inches long, blotched as though in decay, and with a well-defined " midrib."

The upper side is dark purple-bruwn

in ground-colour, suffused with blue,

vvhicli extends from a large patch of

that colour near the body. The tip of

the fore-wings is black, and, just below,

the wing is crossed by a broad band of

dull scarlet.

Dr. A. R. Wallace has given his

experience of another species ^ he met
with in Sumatra, which goes to show
that this mimicry of leaves is of a

character to impose not onlv upon the

imdiscerning, and not due to the skilful

manipulation of museum curators. Here

we have a hardened naturalist used to

seizing upon minute points of difference,

and so not easily imposed upon bv
Nature. Yet he admits to having been

constantly deceived. He says :

" This

species was not uncommon in drv woods
and thickets, and I often endeavoured

to capture it without success ; for after

flying for a short distance, it would

enter a bush among dry or dead leaves,

and however carefully 1 crept up to the

spot, I could never see it till it would

suddenly start out again, and then dis-

appear in a similar place. At length

I was fortunate enough to see the exact

s])ot where the butterfly settled ; and

though 1 lost sight of it for some time.

I at length discovered that it was right

before my eyes, but that in its position

of repose it so closely rcsembK\I a drad

leaf attached to a twig as almost cer-

tainly to deceive the eve even when
gazing full upon it. I captured several specimens on the wing, antl was able fully

to understand the way in which this wonderful resemblance is produced.
" The end of the up})er wings terminates in r, fine point, just as the leaves of

many troi)ical shrubs and trees are })()intcd, wliilc the hiwer wings are somewhat

' KalliiiKi l>uxtoin. - K. paralckta.

Photo by] \H. Hostin.

Indian Leaf-Butterfly.
The leaf-buttorfly, usually shown with its vviti,?s closed, when
alone thore is any resemblance to a leaf, is here seen with its wings
expanded as in flight. As these are brightly marked with purple
and orpiige, the flying butterfly is very conspicuous and a mark
for birds. By alighting in a bush and closing its wings so as to
show the dead -leaf-like under side, it at once eludes pursuit and
recognition.



Leaf-Butterflies at Rest

283



284 Marvels of Insect Life.

more obtuse, and are lengthened out into a short, thick tail. Between these two

points there runs a dark curved line exactly representing the midrib of a leaf, and

from this radiate on each side a few oblique marks which well imitate the lateral

veins. . . . The tint of the under surface varies much, but it is always some ashy-

brown or reddish colour, which matches wath those of dead leaves. The habit

of the species is always to rest on

a twig and among dead or dry leaves,

and in this position, with the wings

closel}^ pressed together, their outline

is exactly that of a moderately-sized

leaf slightly curved or shrivelled.

The tail of the hind-wings forms

a perfect stalk, and touches the

stick while the Insect is supported

by the middle pair of legs, which

are not noticed among the twigs

and fibres that surround it. The
head and antennse are drawn back

between the wings so as to be quite

concealed, and there is a little notch

hollowed out at the very base of the

wings, which allows the head to be

retracted sufftciently. All these varied

details combine to produce a disguise

that is so complete and marvellous

as to astonish every one who observes

it ; and the habits of the Insects

are such as to utilize all these j)ecu-

liarities, and render them available

in such a manner as to remove all

doubt of the purpose of this singular

case of mimicry, which is undoubtedly

a protection to the Insect. Its strong

and swift flight is sufficient to save

it from its enemies when on the wing,

but if it were equally conspicuous

when at rest it could not long escape

extinction, owing to the attacks of

the insectivorous birds and reptiles

that abound in the tropical

forests."

A very near approach to this jx-rfect miraicr\- of a dead leaf is attamed by
butterflies of a neighbouring genus,' of which one species- occurs throughout the

East Indies and North Austraha. Another,^ found in Malaya, has the upper side

and on the under side it is dull o(~hreous

Photo by]

A South American
\H. Baslin.

Leaf-Butterfly.
In addition to the curved tip of the fore-wings which helps the leaf-
resemblance of the nnder side, there is on the hind-in?.rgin a gap
which looks as though it had been bitten out. The appearance of the
under side in this case is rather of two leaves overlapping, for the
midrib mark on the fore-wine is not continuous with the leaf-stalk tail

on the hind-wing.

tawny with black tips to the fore-wini

1 Dolcschallia. 2 1). bisa!tidc. D. prati]ia.
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^

suffused with olive, with a series of ring-hke marks with a central s})()t, which miuht

be the points of fungus attacks on the dead leaf.

The Cockroach-Wasp.

We have so denominated this Insect^ not because it has any resemblance to

a cockroach, but because the latter

Insect is preyed upon by the wasp
who makes cockroach-hunting the

business of its winged life. This

wasp is related to the sand-wasps

and the mud-daubers but does not

appear to do any burrowing, con-

tenting itself with the utilization

of any hole—even a key-hole

—

that may be handy to the scene

of its capture. It is only from

three-quarters to an inch in the

length of its body, but owing to

its long antenna? and long legs

it appears to be much larger than

this measurement indicates. Its

fore-body is continued forward

considerably in advance of the

wings, and it seems thus to have

a stout, tapering neck. The hind-

body is connected to the fore-

body by a slender stalk as in the

mud-daubers, but the stalk is much
shorter. Although something was
known of this wasp and its choice

of food in Reaumur's day, little

of its life-history is known even

now, and further observations

are desirable. It has been

found in the East Indies and
in the Isle of France, and
other species have been found

in West Africa, whilst one

closely allied occurs, though

rarely, in Europe.

Owing to the fondness that the pestiferous species of cockroach show for

a domestic life, it is not surprising to hnd that the cockroach-wasps come indoors

after their prey. The original observation of the species by Cossigni tells how
wasp and cockroach eve each other for an instant ; then the wasp darts upon the

cockroach, " seizes it by th(> muzzle with its strong jaws, and bending its hind-body

' Aiiipulcx comjiressa.

Photo by]

Indian Orange-tip Butterfly.
[H. Baslin.

A rolation of our familiar little orange-tip, but vastlv superior to it in size,

lueaiuring four inches across the expanded wings. These are white on the
upper side, with an orange tip to the fore-wings. Beneath, the wings are

yellowish-grey with dusky niottlings; so that when the Insect is at rest,

as sliown, it appears to be a withered leaf.
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underneath it, pierces it with its fatal sting. Sure of its victim, it now walks or

flies away, leaving the poison to work its effect! but in a short time returns, and

finding it deprived of power to make resistance, seizes it again by the head, and

drags it away, walking backwards to deposit it in a hole or chink of a wall." If

the hole or chink selected is not large enough to admit the cockroach, the wasp is

not nonplussed : it reduces the size of its prey by biting off obstructive portions.

From certain observations made it appears probable that instead of feeding upon

the cockroach from the exterior, as other solitar}' wasp-grubs do to the caterpillars,

spiders, etc., with which their cell is furnished, this wasp's grub enters its prey and

feeds within the leathery cuticle. It afterwards spins its

cocoon within its victim and changes to a chrysalis ; for

the empty cocoon is often protruding from the cockroach

skin.

Perkins gives a remarkable account of a species ^

he found in West Africa. This wasp enters houses that

are infested by cockroaches, and selects a good specimen

for attack—it may be four times the size of the plucky

wasp. A bit of a struggle ensues between the two, but

when the wasp has contrived to sting its victim the

cockroach becomes quiet and allows its conqueror to drag

it away to a hole. In one case that he watched, the

victim was carried to a keyhole and deposited therein ;

but the wasp, apparently conscious that its sting onl}'

disabled the cockroach and that the movements of the

latter might be sufficient to work it out of so shallow

a retreat, found some heavy nails and carried these to

the keyhole to make its prisoner more secure !

In most places where found the cockroach-wasp does

not appear to be at all plentiful ; but Lefroy states it is

common in the plains of India. " At Pusa this Insect

is purely arboreal in its habitat. The chief haunts are

the trunks of old peepul '^ and fig-trees, which possess

numerous holes and chinks." He says it is not an un-

common sight to see the wasp hurrying along the tree-

trunk searching hole after hole for cockroaches, and

occasionally flying to a distant branch only to

return and continue the search in a few seconds. As far as observed, this species

confines itself exclusively to species of cockroach for its prey. The cockroach is

invariably bigger than the wasj). The manoeuvres employed are much like those

of the mud-dauber wasps in capturing spiders, though there is not so much careful

tact and dexterity displayed by the wasp in dealing with the cockroach, probably

because the latter is not armed with any poisonous weaj^ons : it has to depend

on its activity and the irritating spines on its legs for its defence. Often, if the

cockroach has wings, it takes to flight, but the wasp quickly overtakes it and alights

on its back, when the cockroach submits. The wasii at once thrusts its stine into

Plwto by] ;/•'. step. F.L.S.

Cockroach-Wasp.
The species figured is different from
that shown in the plate opposite, but
the habits of the two are identical.

The upper figure shows the wasp
with its wings extended as in flight,

the lower as at rest with the wings
folded. Natural size.

1 Amt)ulcx siliiriia. I'icii.s rcliiiiosa.



The Cockroach-Wasp.
Tl-is beautiful, polished greeu wasp devotes its life to the destnictlou of cockroaches, which it first stings in order to render them inert,
and then drags them away to its nesting-holes to provide food for its own grubs.
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Figwort-Beetles.
[H. Baatm.

the side of the cock-

roach's fore-body, where

it reaches the most im-

portant of the nerve

centres. But the sting

does not appear to have

the rapid effect noted in

other cases, for if the wasp
has to leave its victim

whilst it searches for a

hole to hide it in, the cock-

roach often manages to

slip into some convenient

chink and so escape.

Two distinct though closely related species, that agree generally in their habits and life-

history. That to the left is the species more particularly described. They are shown
about si.x times the actual size.

and

The Figwort-Beetle.

A common plant

about woods, is ofnamed the figwort, that grows on roadside wastes

interest to the Insect-hunter as well as to the botanist. In June some plants

may be found whose leaves present a sorry spectacle, the fleshy portion

having been either eaten away entirely or riddled with small holes. ]\Iost persons

on examining such leaves and finding the creatures that are obviously causing the

damage would declare that they were small slugs. As a matter of fact they are

the grubs of a beetle ^ belonging to the great family of weevils. Most weevils are

very destructive, and many have obtained an unenviable notoriety on account

of their attacking fruits and food-plants. In the present case the plant is a mere
weed, and so the Insect that attacks it is of no consequence, and is known onlv to

the few. But there are points in its economy that make it worthy of a short

description, and may give rise to important thoughts.

If these shining, slimy, slug-like creatures can be divested of their slime, they will

be found to be much like the grubs one sometimes finds eating the kernel of a hazel-

nut
; but on the twelfth segment of the body there is an excretory gland which

pours out slime, and this gets diffused all over the body, and effectuahy disguises

the true nature of the grub. In the photograph of the flowering stems of figwort

(page 289) a number of these grubs are present feeding upon the flowers and buds, but
are only to be distinguished from the latter here and there where the light shines upon
their slime. Some of them have ascended for the purpose of undergoing the change
to the chrysalis, and these have fashioned cocoons out of the slime. One such is

conspicuous in the centre of the photograph owing to the high light ui)on it, and a

glance at its form will lead to the detection of other cocoons not so new and glossy.

These cocoons are just about the same size and shape as the seed-vessels of the

l)lant, and as the slime dries into a i)ar(]iment-like texture there is little to distinguish

between seed-vessel and cocoon.

The chrysalis stage lasts little more tlian a week ; and then a neat lid is cut

around the cocoon, thrown bac-k, and out walks a rather globular beetle clothed

1 Cionus scrojihulariir.



The Figwort-Beetle* 289

in dark grey which is prettily spotted with black and yellow. One of the black

spots is much larger than the others and situated on the dividing line between
the wing-covers, where it looks precisely like a hole bored through the beetle—which,

however, does not look at all like a beetle but more resembles a seed. A very

similar but less noticeable spot will be found at the curved extremity of the wing-

covers. But the most conspicuous feature of the beetk> when viewed from the

side is the long and strongly curved rostrum.

The grub does not appear so particular as are many Insects as to the attitude

in which it shall spend its chrysalis period. If the vacated cocoons are examined,

it will be seen that whilst some have the lids opening upwards, others are quite

reversed. In our third photograph two cocoons will be seen adjoining, of which

the upper opens above and the lower opens below.

It is remarkable that in these three stages of existence this particular beetle is

protected by its resemblances to other things. As a grub its thick slime makes
it repulsive, and
to appear like a

small black slug.

As a defence-

less chrysalis it

avoids o b s e r-

V a t i o n u n -

d e r c o \^ e r

of its cocoon,

which is passed

over as one of

the ii g w o r t ' s

numerous seed-

vessels ; and the

perfect beetle

at rest between

the base of

e a f a n d

s t c m of

plant,
i t s le g s

tucked u n d e r

it, looks like

a hard seed.

Here is food

1 or t h o u g h t

as to t h (i

causes that

have brought

about these
resemblances.

the

t !i e

t he
with

Pholo by]

Grubs of Figwort-Beetle.
[£. step, F.L.S.

The gnib poms out a thick black sliiiic which covirs it and makes it appear like a small shig. From thLs

slime it contrives a parchnicntlikc cocoon in which it changes to a chrysalis, and later to a grey and black
portly \vc(\il. These cocoons an- much like the seed-vessels of the ligwort.
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Sanitary Officer and Disease-disseminator.

Amoiit'T Nature's sanitary officers that are best known to the non-entomological

public are the two-winged flies, especially those that make frequent calls upon us

in our homes. But the public, as a rule, fail to recognize them in the character

of officers for the removal of nuisances, insisting that they are themselves a nuisance.

Of late years one ver\' prominent member of this staff of sanitary officials has actually

been accused—and with good

reason—of being actively en-

gaged in the dissemination of

disease germs. This monster

—

according to recent views of

him—is the ubiquitous house-

fly.' The charge appears to

be well founded, but, though

we have no desire to whitewash

him, it is right that someone

should act the part of " devil's

advocate," and point out, with

a view to mitigation of penal-

ties, that his carrying of noxious

germs is not done " of malice

afoiethought," and that he

would not do so if the said

germs were not left carelessly

in his way to cling to his feet.

\\'e play all sorts of tricks with

the laws of Nature, and when
trouble comes of it we try to

set it right in the wrong wav.

Here we are now, founding
" Kill-that-Fly " leagues and

preaching crusades against the

Insect when we ought to be

clearing away the muck-heaps

near our homes in which the

flies are nurtured. Nearly
every man who owns a bit of

garden-ground is so impressed with the necessity for feeding up his plants w ith stabk>

manure that he has a heap handy for the purpose and a smaller heap at the roots

of every rose-bush. In some cases he has applied it so continuously that the surface

soil of the whole garden is largeh' composed of it. Then the flies come as Nature's

sanitary officers and decide that it must be reduced to an inoffensive condition

Every female flv lays about a hundred and twenty eggs upon it, and perhaps repeats

the number several times at inter\-als. These hatch in a day or two, and the maggots

'Miisca domcstica.

Pholo by]

Figwort-Beetles and Their Cocoons.
[H. Bastiii.

The cocoons arc attached to the fruiting shoots of figwort, and may be distin-

guished by the absence of a beak at the upper side. The beetle leaves the

cocoon by lifting a distinct lid. One of the beetles is climbing the stem, and
two others are present whose exact location the leader may like to disco\'er

for himself.



Photo by]

The House-Fly.
The photograph shows the familiar house-fly enlargerl to six times the actual si

eyes, the tongue, etc.. are more plainly to be observed.

[A. E. Smith.

On this scale the characters of the legs, the compoun 1

Photos b\ II- liasliH.

Eggs and Grurs of the House-Flv.
The female house-fly lays about six hundred eggs in several batches on moist refuse. The grubs or maggots are long and slender, tapering

to the mouth. They feed upon the liquid portion of the refuse, and in a week are full grown. In another week they have passed through

the chrysalis stage and are winged Insects.
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that issue from them set to work with all speed to reduce the most offensive portion

of the nuisance. In less than a week they have done what they could, and have

become full grown. They turn to chrysalids inside the maggot skin, and in another

week they are flies. These lay their eggs, thus ensuring the continuation of the

sanitary work by a vastly increased host of workers, and then, attracted by various

odours, enter our dwellings for a brief life of enjoyment, partaking of infinitesimal

portions of our food, licking up the microbes we foster but do not want, and perhaps

coming to an end in the milk-jug or jam-dish, whose contents thereby become

impregnated with germs.

It must not be supposed from what has been said that the house-fly confines

its attention to stable manure as an egg-

laying ground and nursery for its progeny.

It feeds in any organic waste that is suffi-

ciently warm and moist to ferment, but

mainly in horse manure, human manure,

pig manure, spent hops, and malt-waste

(brewer's grains). Each female fly lays

several batches of eggs, in all about six

hundred, which hatch in periods varying

with the conditions at the time—often

eight hours, sometimes four days. The

newly hatched " maggot " at once burrows

into the refuse, seeking the moister parts

that it may feed upon the liquid portion.

The most favourable temperature for deve-

lopment appears to be between 90°-98°.

Dr. L. O. Howard, who has written a

terrible indictment of the house-fly—which

he prefers to call the typhoid-fly—has made
a calculation of the progeny of a single

[//. Ba-,im. female fly that, having passed the winter in
Plinto by]

PUPARIA OF HoUSE-FlY. some snug spot,

April 15th. By
the living issue

5,598,720,000,000 !

the eggs laid do

begins layin S: eggs on

the loth of September

of that fly will be

Of course, in fact, all

not produce maggots.

Tlip grub of the house-fly, instead of casting its skin when
it turns to a chrysalis, merely detaches itself from the skin,

which becomes a hard and dark red barrel protecting the

delicate white chrysahs. This case is known as the
puparium. To escape, the newly formed fly blows out
a bladder on its head, which pushes off one end of the

puparium and allows its exit.

all the maggots hatched do not survive to become flies, all the flies are not females,

and all the female flies do not become mothers ; but to eliminate failure of this sort

he reckons that half a generation consists of females and that each female lays

only one hundred and twenty eggs, instead of her maximum of six hundred. He
shows that, in the United States at least, typhoid, cholera infantum, and " summer
complaint " are chiefly spread by these flies carrying the germs from the sick to the

well. Most other complaints that flesh is supposed to be heir to are greatl}^ assisted

in their spread by the same agency. Several English authorities on sanitation have

made similar declarations as the result of their investigations.
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Many of these creatures are a sort of Jekyll-and-Hyde combination of two
personalities, marking two successive phases of existence. The question is, which
is the greater—the harm they do or the good? The answer for the individual

may be, the harm, whilst for the race it is probably the good. Anvway, the rational

course is to clear away the cause and the effects must cease. It is puerile to be
catching single files in the house whilst we are encouraging millions to breed at the

back door. The stable is rapidly becoming an institution of the past. Let the

suburban gardener anticipate the early date when it will have ceased to be, by
feeding his garden with chemical manures.

But one of our domestic flies, the small house-fly ^—a paler as well as smaller

Insect than the other—feeds in its larval stage on decaying vegetable refuse, so

the garden rubbish should be burnt, not stacked. This flv has more rounded tips

to its wings, and on account of

its inferior size is often referred

to as a young house-fly. Size

in the case of Insects that have

reached the winged stage, it

is perhaps unnecessarv to point

out, is no criterion of age.

This stage reached, growth

ceases.

The food of the blow-flv

or blue-bottle- in its grub-

stage is very different. It is

a flesh-feeder, and its proper

mission in life is to clear awav
those animals that have met
w^ith death from old-age, dis-

ease, or in an encounter with

an opponent that is not car-

nivorous. That mission is

undoubtedly an important and
beneficial one for the human
race ; but when that race takes

to storing meat, poultry, and fish in its larders, and the keen senses of the blow-fl\-

track it to its hiding-place, some fault is found with Nature's arrangements. What
seems to be recjuired of Nature to meet the altered conditions brought about by
civilization is the e\-olution of a race of blow-flies that can distinguish between
what is common and what is property. The vegetarian's comment upon this

suggestion would be, in all probabiht\-, that it would be more reasonable to give up
converting our lardeis into charnel-houses I

The truth is that what we dub domestic pests are part of the price we must
pay for our domesticity. All the kill-that-fly leagues can do will make no
appreciable difference to the fl\" nuisance ; and probabh" if we wqw to pull down
our houses and return to the pastoral life of our nomad ancestors we should find

1 Homalomyui canicularis. - Calliphora vomitoria.

Vlwto by\ ,/., l-.L.S.

Blow-Fly ok BLfE-lioTTLE.

HcR- shown four tiiiits the actual size. The grub of the b!ow-(ly eats flesh, and
wheu the mother-fly appears indoors she is always seeking for the larder, in order
lliat she may lay her eggs on our joints of meat.
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that we had only got rid of the attentions of one class of pests to fall under the care

of another group. Even Mrs. Troglodyte-Smith must have found that there were

undesirable creatures who insisted upon sharing her cave. Another fact that

militates against the success of the fly leagues is the war that has been waged in

late years against the wasp, one of the most inveterate destroyers of flies.

Some of these sanitary or scavenger flies, though their habits in the larval

stage are similar to those of the blow-ff}', rarely or never enter our houses, and there-

fore do not become a nuisance to us. Such are the green-bottle ^ and the flesh-fly.'^

The first does occasionally wander into open windows and doors in the summer,

bp.t does not stay in the house, preferring to sit on leaves in the hottest sunshine

and exhibit its shining golden-green livery to the best advantage. The green-

bottle is the special bane of the fishmonger, and if by chance we pass by the back

premises where this tradesman temporarily stores his refuse, w^e shall startle up

a cloud of these beautiful but repulsive Insects, who have been engaged not only

in depositing eggs in the offal, but in sucking up the more fluid decomposing portions.

The flesh-fly is similar to the blow-fly, but rather longer and of a grey and black

coloration instead of the steely-blue which has given the name of blue-bottle. It

is a carrion-feeder, but out of doors
;

and it retains its eggs until they are

hatched, so that on the discovery of

suitable material for their deposit the

sanitary work of clearing away dan-

gerous matter begins at once. In

this connection it is worthy of note

that these flies have had all the details

Photo by] iH.s.a,eavtn.F.R.M.s. ^^ ^hcir lifc-history adapted to the

Balancer or Hind-Wing of House-Fly. necessities of the case. A heap
Tlie balancers or halteres are like minute wings, and probably represent of stable mailUrC IS IcSS mimical
the hinder wings of the four-winged orders. They are believed to be
sense organs. to animal lifc thaii is decomposing

flesh, and as innumerable beetles and flies help to clear it away, the fecundity

of the house-fly is not nearly so high as that of the blue-bottle and flesh-fly,

whose work must be done much more expeditiouslv. We have mentioned

that the house-fly lays about six hundred eggs ; the blow-fly lays from five

hundred to a thousand, but dissection has shown that the flesh-fly is able to

deposit as many as twenty thousand. Of course, these are not all deposited at once,

or in the same mass of corruption : thev are laid in batches as appears to be necessary.

But it frequently happens that a number of egg-laden blow-flies or flesh-flies will

lay their eggs in the same food-mass, which may not be sufficient to bring so vast

an army of maggots to their full size, in that case some would feed upon their

weaker kindred, so that a few could come to maturil\' and continue the race. The
dead matter would be converted rapidly into living matter, and so cease to pollute

the atmosphere. The futility of attemj^ting to get rid of the fly-nuisance by killing

a few thousand flies here and there is api)arent. It is akin to emptying the ocean

with a tea-spoon.

We have spoken of all these flies as laving eggs, but it should be ivmembered

' I.ucilia cLcsar. - Sarcophaga carnaria.
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that in the case of the flesh-fly the eggs are hatched before they leave the parent.

The maggots are much larger than those of the blue-bottle, and the hinder end

is a steep slope deeply hollowed, and in the hollow are the two spiracles or breathing

inlets which are made conspicuous by their reddish tint. The edge of the depression

in which these lie is fringed with fleshy points which can be turned outwards to

expose the cavity to the air or folded in to protect the spiracles from any matter

that might clog them and put them out of action. Headless as the maggot is,

and therefore eyeless and sightless, it has a keen perception of the difference between

light and darkness, always strongly avoiding the light and seeking the dark.

One remarkable power possessed by the maggots of all these flies is that of

being able to liquefy rapidly anv
albuminous substance such as flesh

or the white of hard-boiled egg.

Though the mouth is provided with

a couple of grasping hooks, which are

really used as organs of locomotion,

they serve no purpose in breaking

up their food, which must be liquid

to enable them to consume it. To
this end they pour out from the

mouth a sort of pepsin which rapidly

reduces the solid muscle or boiled

egg to a fluid.

Cockroaches.

There is a well-known story of

a certain lexicographer who wrote in

his new dictionary, after the word
crab, what he considered a parti-

cularly concise definition : "A little

red fish that walks backwards." The
story goes that on submitting this

for the approval of a naturalist friend,
but an out-of-doors carrion-feeder. The feiuale can deposit about +K(i IccH-f^t- i-omoi-l-f^rl +Tnf it w-i^ m n
twenty thousand eggs, and her progenv is thus so numerous that it

^"*- IdltCl lemaiKCCl lUai It W dS an
can quickly dispose of offensive matter. admirable definition, biit it had three

rather weak points : the crab is not a fish, it is not red until it has been boiled, and
it does not walk backwards. In a similar spirit of good-natured criticism it has

been pointed out that the name black-beetle, which is generallv applied to the

cockroach, is a good name, but that the Insect indicated is not a beetle and is not

black.

Cockroaches are four-winged Insects of the straight-winged order,' and the

various species constitute a distinct family.- Like the other straight-winged

Insects, when they leave the egg they are in the form they retain through life with

httle change beyond increase of size and the acquisition of wings. The\- are also

paler in colour than when they are older. They cast their skins li\-e or si.x times,

1 Orthoptcra. - IMatliiUc.

Photo by] \P. J. Barraud.

The Flesh-Fly.

The flesh-fly is much hl^ce a blow fly, but lacks the blue coloration of
the latter, being decorated in grey and black. It is not a house-flv.
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and at the last change their wings are developed. In some species only the male

is winged, and some others are wingless in both sexes. In the kind that is onl\^ too

common in manv of our houses the adult male alone has wings, the female having

to be content with two mmute scales as evidence of the fact that she is theoreticall}^

a winged Insect. The young cockroach pursues the even tenor of its way to adult

life in full activity, without the resting period that for many Insects precedes the

acquisition of wings.

It may appear strange that though we have three native species of cockroaches,

neither of them can be said to be known to the public ; whilst of several foreign

species that have settled among us

without being invited two are toler-

ably well known, and a third perhaps

as well known as any British Insect.

This third species is the so-called

" black-beetle," ^ whose native land

has not yet been satisfactorily made
out. It is believed to be Asiatic, and

to have set about the conquest of

Britain three hundred years or so ago.

At first it was content with the occu-

pation of our ports, and, of course,

no foreign invader would overlook

the rich port of London. Probably

hiding itself away in bales of mer-

chandise, as later arrivals have been

detected in doing, it got here ; and

ever since it has been engaged in the

subjugation of the inland districts.

It is possible that we may owe its

introduction to Francis Drake, for

]\Iouffet in his book on Insects, ])ub-

lished as early as 1634, tells how our

great frcebooting hero took the

Spanish sliij:) 7V/////), all lackii with

spices, and fovmd that it contained

also a multitude of winged cockroaches.

Perhaps it will he!}) the patriotic luiglislunan, who is suffering from this pest, to

bear his lot if he reflects that they may be the direct descendants of the winged

portion of that prize cargo. The reason why it is so fond of the kitchen and bake-

house is not merel\- that there are more chances of jucking up food there, but that

it comes from the tropical parts of Asia and must havc^ warmth. For this reason

also, it is only seen out of doors on hot summer days, wluii its migrations are effected.

Its spread from London to the >urrounding country appears to have been slow,

and this is probably due to the wingless condition of the female, which enables her

to go only from house to house on foot. It might spread rapidly in a town, but to

I Stilopyga orientalis.
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get to other towns or villages probably had to depend upon man carrying it among
his merchandise. Gilbert White, somewhere about the year 1790, complains that

cockroaches are swarming in his chimney closets and kitchen, and says he has

not observed them till recently. They had, apparently, not long reached

Selborne.

This common cockroach is a little over an inch in length when full grown. Only the

male is winged, and the wing-covers extend over about two-thirds of his hind-body,

whilst the wings themselves are shorter. The wing-covers are leathery and opaque.

The female is much broader than the male, and the absence of wings gives her a more
repulsive appearance than that of the male. In both sexes there is a pair of long,

slender, and sensitive antennae, and at the other end of the body is a pair of short,

stouter, antenna-like organs. The antennae are a little longer than the body in the

male ; a little shorter than the body in the female ; and they consist of from seventy-

five to ninety joints each.

The mouth is furnished with powerful jaws, whose edges are well toothed

and capable of cutting up the very various

substances upon which the cockroach

will feed. Probably no other Insect is

so perfectlv omnivorous as the cockroach.

Anything that man cats, or wears, or other-

wise uses, the cockroach will and docs

eat. This may appear to be too sweeping

a statement, but one cannot give a com-

plete list of the things they have been

known to consume, because of its excessive

length
;
yet when one selects as examples

such unpromising articles as woollen clothes,

boot uppers, blacking, ink, emery paper,

their own cast-skins, and their dead com-

panions, it may be considered that their

possible bill of fare is by no means limited.

Professor Moseley refers to the annoyance he received from the attentions of a larger

species on board H.M.S. Challenger. He says : "At one period of the voyage,

a number of these Insects established themselves in my cabin, and devoured parts

of my boots, nibbling off all the margins of leather projecting beyond the seams
on the upper leathers. One huge winged cockroach for a long time baffled me in

my attempts to get rid of him. I could not discover his retreat. At night he came
out and rested on my bookshelf, at the foot of mv bed, swaying his antennae to an(J

fro, and watching me closely. If I reached out my hand from the bed, to get a stick,

or raised my book to throw it at him, he dropped at once on deck, and was forthwith

out of harm's way. He bothered me much, because whc-n m\ liglit was out, he had
a familiar habit of coming to sip the moisture from m\- face and lips, which was
decidedly unpleasant, and often awoke me from a do/e. I believe it was with

this object that he watched me before I went to sleep. 1 often had a shot at him
with a book or other missile, as he sat on the book-shelf, but he alwa^^s dodged and

PhDio by] [W. J. Lucas, F.E.S.

Common Cockroach.
The " black-beetle " of domestic parlance. The two sexes
are shown, that to the left being the female and to the right
the male. The latter, it will be noticed, has wings, but the
female is always wingless, although vestiges of the organs are
to be seen just behind the head.
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escaped. His quickness and agility astonished me. At last I triumphed, bv
adopting the advice of Captain Maclear, and shooting him with a pellet of paper

from m}^ air-gun, a mode of attack for which he was evidently unprepared."

Female cockroaches may often be seen carrying a dark brown, horny purse

attached to the hinder body. The upper side is ridged and slightly toothed. This

is her egg-capsule, and it contains sixteen eggs arranged in two rows of eight. This

will be deposited in some safe crevice. When the eggs

hatch, the tiny white cockroaches by the emission of

saliva soften the ridged roof of their cradle, and the two
sides separate to allow of their escape. They are very

active little creatures, running with great ease, and on

coming into daylight soon darken to brown.

In some houses that are cockroach-ridden the

place of the common cockroach is taken by a much
smaller species known in the United States as the croton-

bug. Linnaeus called it the German cockroach,^ from

a belief that Germany was its natural home. It really

came from Asia and North-eastern Europe through

Russia. It is said to have come to England in the

company of soldiers returning from the Crimean War.

It is about half the size of the common cockroach, and
both sexes are winged. As it reaches maturity in the

course of a few months (the common species takes

several years), it soon forms enormous swarms. It

is of a lighter colour than its larger relation, and the

wing-covers extend beyond the end of the body. A
much larger species, the kakerlac,'^ came to us from

Tropical America, and is established in houses chiefly

near the docks, as it is the species most frequent on

board ship. It may also be seen in some plenty in

certain of the warmer houses in the Zoological Society's

Gardens ; but otherwise it does not appear to spread

/ much in this country. Occasionally a specimen or two
of the still larger drummer,"^ of the West Indies, is

^''°Croton-Bug o^r GERMAif"^' caught hcrc, having come on ship-board ;
but it does

Cockroach. not appear ever to have obtained a proper footing.
Really an Asiatic species which is believed r\j^-i •

i , tt- • l^ i , c n
to have been introduced to England with Other SpCClCS tum Up at KCW, With plants trom all
troops returning from the Crimean War. r , i 11 1 r i

•
1

It may be studied easily in some London quartCrS Ot thC WOrlcl ; ailCi OI thCSC WC glVC SeVCral
restaurants. It is photographed from .

the under side to show how (in cockroaches pOrtraitS.
generally) the head is kept infle.xed under r^ 1 ^ ,

•
1 i 11 1 1 •

the fore-body. Our thrcc nativc cockroaches are small, and being

hardy disdain the soft indoor life that appeals to the aliens. They keep to the

coast and woods not far inland, where they may be found among dead leaves and
debris. One of these, the Lapland cockroach,^ though only found in thickets in

this country and over the greater part of the Continent, shares the homes of the

Lapps, and is a pest because it attacks their stores of dried fish. The word cockroach

* Phyllodromia germanica. - Periplaneta americana. * Blabera gigantea. • Ectobia lapponica.
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is said to be derived from a Spanish word, ciicurdclm ; but as the latter means
a contemptible berrv, it is not easy to see how it became applied to these Insects.

Dragon-Flies.

These—the largest and most powerful representatives of Insect life in this

countrv—are as well known as to their general form as the butterflies and moths.

But, so far as the vast majority of our fellow men and women are concerned, there

our knowledge ends. They are too commonly known as " horse-stingers," and

the name indicates the wide-spread belief that they are creatures to be feared and

avoided. In all probability this libellous designation arose from the fact that the

dragon-flv has been seen sweeping around horses in pursuit of the real horse-stingers

(gad-flies) and other Insects that annoy
horses and cattle. The dragon-fly has

no sting, and is not a blood-sucker
;

but it has a very formidable set of jaws

with which it commits great destruction

among other Insects. From these at-

tacks the backboned animals are im-

mune. So there is no reason why we
should not make close acquaintance

with them, and admire their splendid

aerostatics without a fear of molestation.

The distinctive features of the

dragon-fly are the long and mostly slender

hind-body, the robust fore-body to

which the wings and legs are attached,

the enormous compound eves, and the

four transparent, netted wings of great

expanse. It is easy to understand,

without dissection of the creature, that

the robustness of the fore-body is due

to the concentration there of powerful

muscles needed to work the long wings.

The size of the very convex compound
eyes, too, is understandable when one inquires how many facets or lenses they

include. One species has been found to possess in one of these eyes about ten

thousand lenses.

One of the astonishing facts concerning those Insects that excel in flight is that

their earlier hfe does not appear to be a training for that kind of existence. If

one watches the continuous wheeling of a dragon-fly over a pond, or its swift sweep

up and down a leafy lane, in pursuit of its prey, one is astonished at the contrast

with its former sluggish life at the bottom of a stagnant pool. There is one point,

however, on which the two periods of life arc the same : the dragon-fly throughout

its life is a rapacious Insect. As a nymph it lives by stalking other denizens of

the pond. It is not provided with fins or a flexible tail with which it can lash

Photo by] [W. J. Lucas, F.E.S.

Surinam Cockro.\ch.
This is the most recent of our foreign visitors to become naturalized

in this country. U is quite black, very shiny, and consequently
slippery. There is not at present any indication that it will

become a household pest, as it appears to be more at home in

plant-houses, and probably feeds upon plants.
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the water and urge itself along ; but it can on occasion make a spurt in a double

sense by ejecting water forcibly from its breathing chamber in its hind-body, and

so propel itself.

In the photograph of the nymph it will be seen that the hind-body terminates

in several wedge-shaped " tails " guarding the entrance to a chamber in which

is contained organs through which the blood courses, and through whose walls ox^^gen

dissolved in the water can be taken up by the blood. When the nymph expands

its hind-body these " tails " separate widely and the chamber is filled with a fresh

supply of water. Then the tails close up and constitute a valve, keeping the water

in. When the water is exhausted of its oxygen, the valve is opened, the water

ejected, and another supply taken in. If the nymph wishes to reach the other

' side of the pond quickly, it has onlv to

eject the water under great pressure and
lift its feet, when the force of the outward

stream sends the nymph forward rapidly.

Another remarkable item in the struc-

ture of the dragon-fly nymph is the develop-

ment of its lower lip to almost half the

entire length of the body. But it is hinged

to the mouth and again near its middle, so

that when not in active use it can lie packed

close under the head. At its front this

structure ends in two curved hooks which

fit against the face like a mask. Creeping

quietly up towards its prey, it suddenly

extends this mask to its full length, secures

the victim with its hooks, and holds it close

against the real jaws whilst it is consumed.

We have elsewhere spoken of com-

plete and partial metamorphoses, and have

explained that where the food of the Insect

is of the same nature throughout life,

involving no change in the digestive system,

there is no need for a resting period

known as the chrysalis-stage. The dragon-fly is carnivorous throughout life :

therefore, its acquisition of wings is gradual as in the grasshoppers, and until it

leaves the water to fully develop these organs it leads an active life.

After a year or two of this kind of life—the period varies in different species

—

the nymph crawls up a water-plant that has aerial stems and climbs right out of

the water. Hooking its feet into the plant it takes firm hold, for it feels that

something important is going to happen. Of course, like other Insects, it has had
to moult several times in order to allow of an increase of size. Now the change
is to be not merely a more roomy jacket of the same pattern as the last, but some-
thing more striking. The skin of the fore-body splits above, and the Insect walks
out of it, the old shells of its feet retaining their hold of the plant. Its long hind-body

Photos by] [H. Main, F.E.S.

Egg-Capsules.
The common cockroach lays her eggs in parcels of sixteen,
two rows of eight being enclosed in a horny capsule, which
is carried about by the female until she can find a suitable
crevice in which to hide it. The upper photograph shows the
capsule of the common species {" black-beetle "), the lower
that of the smaller " croton-bug."
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Early Life of the Dragon-Fly.
In its early stages (nymph) the dragon 11 y lives in the water. It is remarkable at this period for tlie extraordinary development of parts

of the mouth into what is known as the mask. This is doubly hinged, so that it may be packed close in front of the nymph's face, but can
be suddenly thrust forward in order to secure other creatures, as shown in the middle of the picture. To the right another is engaged in

devouring a bloodworm. Above the water a nymph has climbed up a stem, and its skin has split behind the head to allow the escape of the

mature Insect— the dragon-lly.
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Photo by] [E.Step.F.L.S.

Dragon-Fly Nymphs.
Nymphs of one of the large cylindrical-bodied species. That to the left has its mask retracted; the one to the right has it partially

extended, showing the two-jointed portions which fold up under the head. The valves at the end of the body are shown also.

is withdrawn, and it clings to the empty old skin whilst its wings, so long cramped

up in the little hard pads on its back, hang limp but visibly expanding.

When man, after many experiments, acquired the means of flying he had to make
many trials, a large proportion ending fatally for the intrepid experimenter. But

the dragon-fly, after waiting a little to allow his wings and integuments to harden,

knows exactly how to use them, and spreading them, starts swiftly on a level course,

wheeling sharply to right or left, and backing with facility. In the pond he preyed

upon the other inhabitants, and now in the air he pursues the same methods of

subsistence, but upon the winged Insects.

In addition to the stout-bodied, cylindrical, and the broad-bodied, flat species

of large size, there are others, the demoiselles, with very slender bodies and delicate

narrow wings, the bodies striped with blue and black ; but the general facts of their

life-history are all much alike.

Spinners of Silk.

From very early times man has been acquainted with, and has made use of,

the silk-producing powers of Insects. The silkworm ^ that originally came from

China or India, has been the principal source of the finest raiment with which the

human species has clothed itself, but the facultv of producing silk is shared by many
Insects in a minor degree. In most of them it is utilized in the final stage of the

grub state to make provision for the security of the chrysalis, but many caterpillars

possess it already when newly issued from the egg. As an example of this we may
cite the case of the young caterpillar of the puss-moth,'^ which feeds upon the upper

surface of the leaves of sallow, willow, and poplar. The latter are not only glossy,

affording an insecure foothold, but are kept in a state of constant fiuttering by the

slightest movements of the air. The tiny caterpillars, looking like smuts that have

clung to the leaf and that might be detached by a breath, at once set to work to spin

a little pad of silk on the leaf, in which the hooks of their feet may catch, and so

enable the animated particle to feed in safety no matter how violent the jerking

of the leaf from side to side.

1 Bombyx mori. ^ Dicranura vinula.
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Another simple, but highly useful example of the spinning power is exhibited

by the leaf-rolling caterpillars and the elongated caterpillars known as geometers
(with which we deal elsewhere) from their peculiar manner of progression, in which
they appear to be carefully measuring the distance traversed. Some caterpillars

of these two families, when the bough upon which they are feeding is rudeh' jerked,

at once loose their hold, but simultaneously spin a single thread by which they

hang suspended in mid-air until the supposed danger appears to have passed, when
they ascend the thread and regain their former station.

As a rule the spinning of butterfly-caterpillars is restricted to the fabrication

of a silken pad into which the terminal hooks of the chrysalis become attached,

and of a girdle around what we may term the waist of the chrysalis. The fluid

silk is produced by two large glands, one on each side of the body, whose ducts

unite and are continued externally as the spinneret, which is a point on the middle
line of the lip, differently developed in the different families and species. The
glands are of simple structure and vary in size according to the amount of silk-

production required by the species. In some of the moth-caterpillars that elaborate

thick cocoons their length and weight are considerable : the silkworm, for instance,

possessing a pair of silk-glands each measuring five times the full length of the

body. This length is exceeded by some other species, the caterpillar of the

polyphcmus silk-moth,^ for example, having silk-glands seven times the length

of its body. In those that do not spin cocoons, on the other hand, the silk-glands

Photo by]

The Demoiselle Dragon-Fly.
The demoiselles are distinct among the slender-bodied dragon-flies by reason of their dark purple colour,
glossy with metallic reflections. The photograph shows the characteristic resting attitude o£ this sf>ecies.

1 Telea polyphcmus.

[E. Step, F.L.S.

The cylindrical body is
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do not equal the length of the body. In the full-grown silkworm the weight of

the glands equals two-fifths of the Insect's total weight. This is not surprising

when we consider the great length of thread that is produced in the weaving of

the cocoon. The average length of silk wound off from a single cocoon is 1,526 feet
;

but there is a difference between the produce from a cocoon containing a female

chrysalis and one containing a male sufficient to enable the silk-farmers to sort

out the sexes by the weight of the cocoons. In agreement with this result, it is found
that a silkworm which is to develop into a female moth has larger silk-glands than

one that is to become a male

moth.

The history of the domes-

tication of the silkworm, like

that of the honey-bee, extends

so far back that its beginnings

are hidden in the mists of

antiquity. Silk is known to

have been in general use

among the Chinese at a period

compared with which the in-

troduction of the Insect into

Europe may be spoken of as

recent ; and it is probable

that the silkworm is a native

of China, though some con-

sider it to have originated as

a wild species in Bengal.

Silk tissues reached Europe

from Asia long before any-

thing certain was known as

to their origin, " some sup-

posing," Kirby and Spence

tell us, "it to be the entrails

of a spider-like Insect with

eight legs, which was fed for

four years upon a kind of

paste, and then with the

leaves of the green willow,

until it burst with fat ; others

that it was the produce of a worm which built clay nests, and collected wax ;

Aristotle, with more truth, that it was unwound from the pupa of a large horned
caterpillar. Nor was the mode of producing and manufacturing this precious

material known to Europe until long after the Christian era, being first learnt about

the year 550, by two monks, who procured in India the eggs of the silkworm-molh,

with which, concealing them in hollow canes, they hastened to Constantinople, where
they speedily multiplied, and were subsequently introduced into Italy, of which

Pholo by] [E. Step, F.L.S.

Four-spotted Dragon-Fly.
One of our larger native species, of the fiat-bodied section, whose wings are inarkid
at the base with a blotch of brown, and the hind-body coated with a bluish powder.
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Photo by^ [H. Main,F.E.S.
An Open-work Cocoon.

The caterpillar of the little plutella-moth,
when about to become a chrysalis, spins this

net-like cocoon, through which the chrysalis

may be plainly seen. Six times the actual size.

Cocoon of Tusseh-Silkworm.
The cocoon is spun up in a folded leaf or
between two leaves, the caterpillar taking care
first to spin a long stalk of silk which will
attach the cocoon fjrmly to the branch should
the leaf-stalk become detached. The dark-
coloured silk is rather coarse and tough, but
it makes a very durable fabric.

country silk was long a peculiar and staple commodity.

It was not cultivated in France until the time of

Henry IV., who, considering that mulberries grew

in his kingdom as well as in Italy, resolved, in

opposition to the opinion of Sully, to attempt

introducing it, and fully succeeded."

But in classical times, long before the intro-

duction of the silkworm, very fine silk was produced

in the island of Cos, in the JEgea.n, probably from

the cocoons of a large brown moth,^ a native of

South Europe and Western Asia. James I. of

England had visions of a British silk industry when
he encouraged the planting of mulberry trees in this

country ; but all attempts to breed silkworms on

a large scale in these islands have ended in failure.

It has been estimated that in the production of one

pound of raw silk the silkworms consume thirty

pounds of mulberry leaves.

Most persons have been in their youth amateur

silk-farmers, and have reared this Insect right

through from lead-coloured eggs and the smooth,

white caterpillars with the caudal horn to the

insignificant-looking moth, which has been so demo-

ralized by thousands of years of domestication that

it no longer has the power or the inclination to fly.

There is no moth that has a less interesting life-

history than this ; and yet, because of this silk-

producing power of its caterpillar, it outweighs

in importance all other species of moths put together,

according to the notions of civilized man. There

are finer moths whose caterpillars produce silk of

fine quality more abundantly, but they fail in the

spinning quality of the thread. Of some of these

great hopes have been entertained from time to time,

but with the exception of certain wild Indian species

which supply the tussa, taser, or tusseh silk and

the eri silk, the results have been somewhat dis-

appointing commercially. These big silkworms

belong to a family different from that which includes

the silkworm. They are more closely related to our

emperor moth, already described ; but a few words

upon the chief silk-producing species will not

be out of place here. We have seen that

the upper part of the emperor's cocoon is

so contrived by the untaught caterpillar that

1 Pacliypasa otus.
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its exit when it becomes a moth will be easy, whilst entry on the part

of any intruder will be difficult. At this upper part the cocoon is not closed in but

tapers to a point formed by straight silken hairs converging. These may be pushed

against from outside without yielding, but very slight pressure from within will

serve to separate them and reveal the opening. At a little distance inside, this

structure is repeated, so that the chrysalis reposes in safety behind two puzzle

doors which oppose no obstruction to the moth.

In a North American species of silk-moth ^ this type of cocoon is improved
upon. There are in fact two cocoons placed one within the other with a packing

of loosely spun threads between the two walls, which keep the inner cocoon in

place, as shown in the photograph of the cocoon in section. This arrangement

must protect the contained chrysalis from great changes of temperature ; but

P>'oto by] [H. Bnstin.

IHe Arrindi Silk-.Mot!i.
Another sillv-moth of India and the East, which is somewhat larger than the tusseli-uiotli. Us yellowish-olive wings arc banded with
white and bear crescent-shaped white marks edged with yellow and black. The photograph shows the actual size.

though admirable for the chrysalis and the moth, it is not appreciated by those

who would convert its filaments into woven tissues. The upper open end of the

cocoon makes it a difficult matter to unwind the silk, and so it does not appear to

have a high commercial value, though it is said to have been successfully woven
into stockings. As the cocoon is three inches or more in length and nearlv an inch

and a half broad, one would expect that the extra quantity of silk would make
up for the defect. In California, however, a smaller member of the same family

is reared for the sake of its silk much as is the silkworm of the old world. The
cecropia-moth, as may be supposed from the dimensions of its cocoon, is a large

Insect. When the moth spreads its beautifully ornamented wings, the distance

between the tips of the fore-wings is about six inches ; and the caterpillar that

spins the big cocoon is four inches long and nearly an inch in thickness. It is

1 riatjsamiii cecropia.
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gloriously coloured with a beautiful green shaded with blue, and from each of the

rings or segments of its body there stand out five stout, fleshy spines of red, blue,

and yellow, some of them knobbed and the knobs supporting sharp, black bristles.

The outer envelope of the cocoon is so closely woven, with the interstices filled

with liquid silk, that it is as tough and firm as vellum ; the inner lining is of similar

consistency but thinner. An Indian species is described as having the cocoon

of leather-like texture, and Colonel Sykes said it was cut into strips by the Mahrattas

and used as thongs for lashing together the barrel and stock of their guns.

The tusseh silk-moth ^ is a fawn or brown-coloured moth, with a wing expanse

of four or five inches, and a strongly marked eye-spot on each wing. The caterpillar

is pale yellow-green, with metallic spots along the sides, and is about three inches

in length. It feeds upon several kinds of

trees in the forest regions of India, where

the natives watch the caterpillars at large

on the trees rather than properly domes-

ticating them, collecting the cocoons when
they are ready. These are large ovals of

a dark-brown colour, about two and a quarter

inches long, and suspended from a branch

by a long silk stalk. As in the case of the

mulberry silkworm the chrysalis has to be

killed, and then the silk is reeled from the

cocoon. It is woven into a fine enduring

fabric, and its manufacture is an important

industry. The muga silk of Assam
product of an allied species.- Arrindi

obtained from a near relation of the

the largest known moth, with

of wings varying from eight to

three-quarter inches. The arrindi-

wild form, and what is believed

a domesticated race ^ of it

silk of Assam. In this case

be unwound from the cocoon.

Dioto by] [H. Baslin.

The Arrindi-Silkworm.
This handsome caterpillar is coloured green,

spotted with black, and bears fleshy spines. It

feeds upon the castor-oil plant and the leaves of

the ailanthus-tree. The spinning of its cocoon is

shown on the page opposite.

Indian

is the

silk is

atlas-moth,^

an expanse

eleven and

moth 4

to be

the eri

cannot

IS a

produces

the silk

but has

to be woven into threads as cotton is woven.

Bee's-nest Beetles.

The nests of bees, wasps, and ants give shelter to numerous Insects other than

the builders and their progeny. Some of these, as we lia\'e already shown, though

long considered as enemies, are now known to be very useful friends. But the

beetles to which we propose now to call attention have not yet had any advocate

declaring that their character has been misunderstood in the past. So far as it

goes, our present knowledge of their habits and life-history seems to prove that

they are enemies to the industrious bees and wasps ; but we should not be at all

surprised if some one discovered tliat their work was much more that of the

> Anthera>a paphia. ^ A. assama. '' Attacus atlas. •• A. cynthia. ^ A. ricini.
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scavenger than of the murderer. Although these beetles have been reported as

taken occasionally in this country, they are not considered to be natives ; but on

the Continent they are not uncommon. The one whose photograph we reproduce,

and which appears also in the coloured plate, may, following its scientific name,^

be called the bee-keeper. The perfect Insect is of

rather slender form, half an inch in length, and narrower

in front than behind. Its legs, head, and the fore-body

in front of the wing-covers are of deep blue, which

shines slightly beneath the coat of hairs. The wing-

covers themselves are crossed by alternate bands

of red and blue-black, of which there are three of each.

The joints of the antennae form a wedge-shaped club.

The female beetle makes her way into the nests of

wasps, solitary bees, and where the bee-master has not

exercised proper care, into the bee-hive, where she lays

her eggs. When these hatch the young grubs make
their way into the honey-comb whence they attack

and eat sickly bees, and breaking into the cells devour

the bee-grubs and chrysalids. The eggs are laid

between May and July, and hatch soon after, the grub

performing its destructive work until early in the

following year. After attaining full size as a grub,

it appears to rest for a time before becoming a chrysalis,

and specimens of another species - kept under obser-

vation have been known to extend this inactive,

waiting period for nearly two years ; but this may
have been due to artificial conditions. We may
assume that under normal conditions the chrysalis-

skin is thrown off in May, and the perfect beetles

seek the flowers where they find their mates.

Now, from what has been said in previous articles

on the subject of strongly contrasted bands or spots

of red or yellow in conjunction with black or other

dark colour, it will be evident that the colour-scheme

of these beetles denotes inedibility, and this, no

doubt, has reference to the risks they would otherwise

run from bird attacks when exposed on llo\\ers in

the sunshine. But such warning colours are no

protection against the stings of bees ; and our

lL":i?[,ictrcol't''a1uc^h!"Vb.^,n,'; artist has sought to show what probabJN- happens

sLcto7'Yhe^tiiken°' coterin^^^ for Tn w^^" ^hc ncwly maturc bectlcs have left the security
imaginary leaf-stalk. ^f ^]^^>jj. j^^.g^^ jj-, ^j^^. substancc of the brood-combs,

and are making their way out of the hive. They have been detected by some ot

the watchful workers, vvho are seeking with their poisoned stings to find a joint in

the armour of the beetle.

Pholoby] [H.Bai.tin.

The Finished Cocoon.
This particular cocoon was spun in.cap-

1 Trichodes apiarius. ^ T. alveolarius.
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The second species we have named has been found chiefly in the nests of the

mason-bee and other sohtary bees. A third species ^ performs a useful service by
destroying the Moroccan locust.

'
•

Spring-tails.

The simplest group of the true Insects are the spring-tails,- minute creatures

with six legs but no wings. Having nothing to develop beyond what they begin

hfe with, they undergo no transformation or metamorphosis. Although some
of the species must be perfectly familiar to everybody who has done a little gardening,

turned over woodland debris, or hunted on a rocky shore for larger objects of natural

history, the actual nature and characters of the spring-tails and their nearest allies

appear to be known only to a few specialists. In a greenhouse or garden-frame
they often swarm, and if watched for a minute or two thev will be seen to indulge

in a considerable amount of leaping exercise,

though they have no special long legs with

thickened thighs as the grasshoppers have for

this purpose. The jumping apparatus is of a

kind that is special to this order of Insects,

and reminds one strongly of the little wooden
frogs that are such a delight in childhood.

The mechanism of the toy and of the spring-

tail Insect is essentially the same.

The division of the body into three

portions, usually so pronounced in adult

Insects, is, as a rule, obscure in this group.

In most cases there appears to the eye only

one division into head and body. By analogy,

of course, we know that the three pairs of legs

are attached to the three segments of the

Bee-hive Beetle.
[/;. step, F.L.S.

The

This pn-ttily iii.irked beetle, whose actual length is little

more than half an inch, is shown on a larger scale.

riu- hairy head and fore-body arc blue-black, and the

wiiiij-covers are banded with the same colour alternating
with baixls of rerl.

fore-body or trunk, and in a few species this

fact is made evident by tlie trunk bein

somewhat broader than the hind-bodx

insect is covered with scales or hairs—in most

cases with scales—somewhat similar to those of butterflies' wings, exhibiting under

the microscope ver}^ elaborate and beautiful markings, which have caused them to be

used extensively for testing the powers of objective-glasses for that instrument.

The head bears a pair of antennae or " feelers," and behind these arc the eyes,

if any. Some of the species are quite blind, and those tliat have 63/68 have simple

ones similar to those seen between the large compound eyes of bees and other

Insects. Tiie mouth is not made prominent as in most Insects by projecting jaws

or proboscis, in the spring-tails tht> mouth is formed more for sucking than for

biting, and owing to the masticatorv aj^paratus being entirely within the mouth,

the latter is not at all ob\'ious.

Just behind the third pair of legs, or to he more exact on the under side of

the flrst segment of the hind-bodv, there is a little swelling which opens to permit

^ Trichodcs amnios. - Collenibola.
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the outward passage of a flesh}' sucker which is moist and sticky, and enables the

Insect to attach itself to any small object it is walking over. Almost at the

extremitv' of the hind-body and extending up to or very near to the legs, there

is a long forked process bent on the under surface of the body, and fastened by

a sort of catch when not in use. When occasion requires this can be suddenly

extended, with the result that the Insect is thrown into the air. The sticky sucker

probably has its use in steadying the Insect when alighting from one of these leaps.

The spring-tails, though exceedingly plentiful on moist soil where there is

decaying vegetation, are too small to have received more than passing attention

from most Nature-students. In consequence, very little is known about them.

Fortv years ago. Sir John Lubbock (afterwards Lord Avebury) wrote a book upon

them, in which he told all that was known about them at that date, and very little

has been added to our knowledge of the group since. Beyond the expressive name
spring-tail applied indiscriminatelv to all the species, there are only Latin names

to distinguish them, which—helpful

as these are to the scientific student

—

always serve to hinder the layman in

acquiring knowledge. An attempt

may be made to indicate a few of them
by invented names that will agree

sufficiently with the Latin ones.

The brown sm\'nthurus is a

common species and the largest of its

genus, though this is not saying much
for size, seeing that it measures less

than a tenth of an inch. It is com-

mon under loose bark on old stumps,

where it appears to feed upon fungus

threads. It often has numbers of a

minute mite clinging to its under side.

The green smynthurus, another com-

mon species, is only one-twelfth of an
inch, and has green eyes surrounded by black, and long antennce. The yellow
smynthurus also has its eyes surrounded by black, and the tips of its antennae are

coloured violet.

The girdled orchesella is about a quarter of an inch long, the body mottled
with yellow and black in variable proportions, and a girdle of black across the hind-
body. It has no scales, but is distinctly hairy. 1 1 is found among moss and decaying
leaves. An allied species, the hairy orchesella, is very similar in its mottling of

yellow and black, but is without the black girdle.

The bent-necked Icpidocyrtus, viewed from the side, has a very (pi;iint ajipear-

ance. The fore-part of the trunk is elevated and ])rojecting. whilst the head is

depressed. Its scales are metallic-looking and reflect many brilliant colours.

The ringed degeeria is another scaleless species. The ground colour is greenish

-

yellow, with brown transverse markings which give the ringed appearance.

Photo l>y\

Scale of a Spring-tail.
The spring-tails are clothed with minute scales, which are in some
cases long and hair-like. They were long in use by microscopists as
tests of the definition of their high-power lenses.' The photograph
shows one enlarged to si.x hundred times the actual size.
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Spring-tails.
[H'. IVest.
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The aquatic podura is the Httle bhie-black creature that ma}^ often be found

chistering on the surface of stagnant pools and puddles. A somewhat similar

Insect, so far as shape is concerned, but white in colour and without a spring , is the

dunghill lipura. Its white colour is due to the fact that it lives beneath the soil,

where it feeds upon fleshy roots. It is about a tenth of an inch in length ; and a very

common species. An allied species, the seaside lipura, is lead-coloured, and found

upon seaweed and in rock crevices along the seashore between high- and low-water

marks. When the tide is in its hiding places are, of course, under water, but as

a rule the Insect appears to keep its body surrounded with air, which enables it

to breathe. Another species, white and eyeless, is found in caves.

By some authors the spring-tails are held to be a connecting-link between

the Insects and the class represented by the centipedes and millipedes.

Earth- Measurers.

This name in a Greek form ^ has been

given to a large family of moths with long and
slender bodies and broad but fragile wings.

Properly speaking the name belongs to the

caterpillars of these moths, for it was their

peculiar form and manner of progression

that suggested they were engaged in

measuring the distance travelled. This

peculiarity is due to the situation of their

clasping temporar\- feet. They have the

usual six horny permanent legs placed on

the first segments of the body behind the

head ; but the soft temporary feet, that do

not appear in the winged stage, instead of

supporting the middle of the body as in

other caterpillars, are reduced to a single

pair and placed far back, just in front of

the tail claspers. In most other cater-

pillars there are four pairs of these in

addition to the tail claspers, and progression is effected by increasing and
reducing the distance between these middle feet. In geometer-caterpillars

the true feet are at the front end and the clasping feet at the other

end, so that in order to go forward the caterpillar has to take hold

with its fore-feet and, cm-ving its body into a great loop in the middle, bring

its hind-feet close up to the others. Taking hold with the claspers the loop is now
straightened out and the body extended to its full length, where the fore-legs again

take hold. In this fashion at every step it takes it covers an extent of surface

equal to its own length, and does it with an air of deliberation that is quite the

opposite of the hurried movements performed by many other caterpillars more
liberally furnished with clasping feet.

Relying as they do upon these claspers for their principal support, the geometer-

^ GeometrcC.

Photo by]

Spring-tail Leaping.
[£. Slep, F.L.S.

The lead-coloured tonioccnis is represented as in the act of

leaping. The spring, it will be seen, is now fully e.xtended,

but before the Insect has reached the ground again it will be
folded forward with the fork between the legs. The photo-
graph is thirteen times the Insect's actual size.
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Phnin hVi [IF. West.

An Amber Spring-tail.
.A ^pring-tai!. apiiareiitly rrlatcd to tlir mocicni species sliown below, found

in amber, and iiiagnitieil tuenty-eiglit times.

caterpillars have learned to balance tlu mselves as it were upon them, to hold the

body extended and rigid for hours, so that tliev look like twigs or branches of their

food-plant. In this position, however, they are mostly helped by a thread from

the mouth to the stem. Most of them are coloured some shade of green or

brown that harmonizes with the stem they are holding to, and in many cases

the resemblance is greatly helped by warts upion the skin which bear a wonderful

likeness to the leaf-buds upon the real shoots. xA.lthough many of these cater-

pillars feed onlv in the evening or at night, they do not hide themselves by

day as other night-feeders do,

but remain extended as twdgs, tt^--
'

etc., quite openly. Some of the

best known, because largest, of

these twig-like caterpillars are

those of the swallow-tailed moth,^

the brimstone-moth,"' the oak

beautv,^ brindled beauty,^ and

peppered-moth,^ of which we give

some photographic examples.

Some of the smaller species

are not large enough to cai'ry out

this twig mimicry, and they elude

observation by some other resem-

blances, the brmistone looking

like a piece torn out of a leaf but

still clinging to it. Another looks

like an empty snail-shell^—if it

looked like a full one it would be

as likely to be eaten as thougii it

resembled a caterpillar ! The

caterpillar of the large emerald

'

feeds on biich and hazel, and so

clings to a twig or leaf-stalk that

it has the appearance of a catkin.

Its colour is brown marked with

green, and its segments appear to

overlap, and resemble the over-

lapping scales of the catkin. Its

form, which is short and thick,

helps the resemblance. The young caterpillar of the earl\- thorn-moth'^ twists

itself on a leaf in such a remarkable manner that it looks like the excrement of a

snail. The caterpillar of the Brussels-lace moth >' feeds upon lichens, and its colours

and markings are such that it is exceedingl\- dilhcult to detect it among the similarly

coloured iood-plant. The two caterpillars represented slightl>- in excess of the

natural size on page 319, are respectively of the brindled beauty moth and the

peppered moth, two of our largest native representatives of the group.

1 Ourapteryx samlnicaria. - Kumia cratacgata. => Amphidasy.s strataria. * Lycia hirtaria

=^ Pachys betularia. « Aspilates gilvaria. ' Goomctra i)apilionaria. » Sclcnia illunaria.

^ Ciccn-a liclicnaria.

Flwlo hy] [ir. West.

Long-horned Tomocerus
With the spring partly extended. Between the second and third. pairs of legs

will be seen the tnbe whose fnnction is not nnderslood. The Insect is shown on

a scale of nine times, the actual size.
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A Carpenter-Bee's Lodgers.

Some years ago Dr. R. C. L. Perkins, who has added greatly to our knowledge

of tropical Insects, called attention to a remarkable structure in certain large species

of carpenter-bees from the Indo-Malay region and South Africa. These carpenter-

bees belong to a different genus ^ from that to which the European carpenter'^

belongs. In our article upon the carpenter-bees we gave a portrait of one of these

koptorthosomas—the broad-footed carpenter (see page 40). Now, although on

a superficial view the hind-body appears to be attached to the fore-body by its

entire width, this is not so in

reality, the connection being re-

stricted to a short and narrow

waist at the lower side. Above

this waist the fore- and hind-

bodies are separated, though there

is only a slight space between them.

Down the face of this part of the

hind-body in the females of certain

species there is an opening W'hich

leads to a cavity in the first

segment of the hind-body, and the

entrance to it is protected by a

fringe of stiff hairs. In this

chamber dwell a number of mites

of a particular species.*^

Now it is a well-known fact

that our common humble-bees are

more or less infested with mites,

and it is the prevailing idea that

these creatures are parasites.

Humble-bees, like other Insects,

die ; and if one is found in a

dying condition with the mites

much in evidence as—like the

proverbial rats and the sinking

ship—they are preparing to seek

other quarters, it is assumed that

they have killed the ptjor bee. It is but natural, therefore, that on the

discovery of this mite-chamber in tlic females of the koptorthosomas, it

should again be supposed that the mites were ]:)arasites. It was con-

tended that being subject to the annoyance of having these parasites,

it would be to the advantage of the bee to have them confined to a hidden

part of her body where they would be within easy reach of the only soft portion

of the bee's exterior-—the connection between fore- and hind-body. One can

understand a special adaptation of structure to suit the convenience of a

1 Koptorthosoma. ^ Xylocopa violacea. ^ Cireenia perkinsi.

Photo by

Caterpillar of Brussels-Lace RIoth.

This caterpillar is one of the earth measurers or geometers, and feeds upon
lichens. It will be seen that its type of coloration makes it almost ident)( al

in appearance with the lichen-clad branch.
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friendly companion, and there are many examples of such structures, as the

present writer has pointed out with some detail in his book on Messmates
;

but it would be much more extraordinary if such provision were made for

the comfort of an enemy who is supposed to brini^' about the untimely death of

its benefactor.

The habits of these bees make it a difficult matter to determine precisely what

are the relations subsisting between the bee and the mite, but we believe that fuller

investigation will show that the mites are scavengers, feeding upon the debris,

and possibly germs, that cling to the long hairs with which both carpenter-bees

and humble-bees are clothed. It is worthy of note in this connection that the

males of both kinds of bees do not perform any of the mining in wood or earth that is

calculated to bring about the soiling of this hairy coat. They spend their short

existence in the open air and sunshine, and are not troubled by mites ; but if the mites

were parasites the male bees should be as acceptable food-providers as their mates.

Certain
butterflies,

the

fre-

have

more
large

notably
" blues,

quently

one or

rather

red mites upon

them ; but it

seems prob-

able that in

this case tliey

are m e r e

1

y
using the
butterflies as

stage coaches

to c o n \^ e \'

them from plant to plant. On page 138 of this work there is a photograph of

the big West Indian cockroach known as the Drummer. In the middle of the

back of the specimen photographed there is a light patch, which cannot be
resolved into an\'thing definite in the reproduction, but when we examined the

Insect with a lens, the patch proved to consist of a large number of mites, which
probably ke]:)t clean the Drummer's back where the over-lapping wings prevented
brushing witli tlie hind-legs. Many beetles have mites constantly upon their under
sides in considerable numbers ; but the beetles so affected are alwavs such as feed

upon filth or burrow in the earth, and it appears most lik(^]y that their office is to

keep clean those portions of the beetle which the inflexible armour with which it is

encased will not permit the Insect to get at witli its legs. Among these beetles

may be mentioned the dor, or watchman-beetle, that manipulates dung and burrows
beneath it, the species of aphodius, that have similar habits, and the burying
beetles, that come in contact with iilth of another kind. It is the view of the

Photo by] [H.Bastm.
A Pocket for Mites.

A large species of caqjenter-bee which has a special chamber in its hind-body for the accommodation of a
swarm of mites, variously estimated as parasites and scavengers. The arrow points to the entrance of the
chamber.



The nests of this wasp are often two feet in <iepth, witli twenty-live or more tiers of comb, enclosed in walls of a
substance like papicr-iiuiclic, bristlinti with hard spines. Havinji re^iard for the many thousaijds of wasps such a nest
would contain, few animals would care to interfere with it ; but the Jaguar is said to tear it to pieces in order that it

may feast upon the wasp-f!rubs in the combs.
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present writer, that if these Insect-infesting mites were the parasites they are

thought to be, they would be found also upon soft-bodied Insects, such as cater-

pillars and other grubs, where they would certainly be nearer to the juices which
they are supposed to suck. It is quite clear that farther and closer observation
upon both Insects and mites .

.

is needed before anything

positive can be stated as to

their relations.

The remarkable series

of photographs illustrating

this article makes the posi-

tion and nature of this mite-

chamber very clear. The
portrait of the bee shows, by
means of the white arrow,

the line of separation be-

tween the fore-body and
hind-body. In the longi-

tudinal section of the hind-

body on page 322, the mite

chamber is marked B, and
the black arrow points to

where the fore-body joins on.

Two other photographs show^

the broad end of the hind-

body, first with a needle

inserted in the entrance to

the mite-chamber, and second

with a mite issuing from it.

Grasshoppers.

The gias^hoppcrs form

two large families the short-

horns ^ and the long-horns.-

Unlike many of the family

distinctions of Insects, this

is a point of difference that

may be memorized easih'

by those w'ho have no taste

for scicj-itihc phraseology.

This is not a mere arbitrary

Carpenter-Bee's Mite-Chamber.
Views of the bee's hind-boJy from the front. In the upper photograph a needle is
inserted in the opening of the chamber. In the lower photograph one of the mites
that dwell therein is seen issuing from the same cavity. The lower gap in each is the
connection with the fore-body, broken off for the purpose of photographing.

division, for the difference in the length of the antennas connotes other differenc

HI structure, but it is

distinctions, as a rule,

would not know where

sufficient to

ha\'e a way
to draw the

^ Acridiicte.

es

remember this one item. Such simple

of being puzzling to the novice who
line between long and short. But here

^ Locustidae.
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there is not such difficulty, for tlie antennas of the sliort-horns never have

mce tluin fhirtv joints ; wliilst tliose of the long-horns never have nearly so

few as thirty joints, being mostly as long as, or longer than, the body. The

active little grasshoppers of our fields are short-horns ; so are the locusts that

migrate in vast armies and inflict agricultural ruin wherever they settle. But with

a strange perversity, the high priests of entomology have distinguished the long-horn

family by a name that appears to indicate that the all-devouring locusts are

included in it—which is quite the opposite of the fact. The Cambridge Natural

History makes the matter worse by speaking of " the Insects called locusts in popular

language," which seems to imply that the users of " popular language " have

misappropriated a scientific name, whereas it is science that has misapplied a folk-

name that has been in use for ages. Of these locusts we shall have occasion to

speak in a separate article : it is sufficient now to make it clear that they are

simply large grass-

hoppers of the

short-horned kind

that have g r e-

garious habits and

the migratory
instinct.

Grassh o p p e r s

belong to the great

order ^ of Insect life

that includes the

cockroaches, ear-

wigs, stick-Insects,

and crickets. These

are all characterized

by a gradual deve-

Pkotoby] iH.BasHn.
lopmcnt from the

Carpenter-Bee's Hind-Body. egg to the fully-

A longitudinal section of the hind-body to show the situation of the mite-chamber. A is the part winffcd COnditloil
containing the internal organs. B is the special compartment for the mites, and the needle is o
thrust through the entrance. The arrow marks the point of attachment to the fore-body. without anV rCStln"'

period : they are active throughout life—the wings growing gradually as the Insects

increase in size. These wings are four in number and constitute two distinct pairs.

The upper pair (or wing-covers) are of a parchment character ; the lower ones

are finer and more delicate. The mouth-parts are formed for biting. The grass-

hoppers share these characters with all the other families of the order. There is

one other they have in common with the long-horns and the crickets only : that

is, the great development of the hind pair of legs, which are very long, and the broad
thigh is broadest near its base. It is to this development, and the power of the

muscles attached to these limbs, that the leaping ability for which they are famed
is due.

Grasshoppers leave the egg in the same form practically as that of their mature
parents, the only difference being the absence of wings. The first indication of

^ Orthoptera.



Photos by]

. , ^ [E. sup, F.L.S.An African Grasshopper.

^v.,ch is ponraye. of the natura ^s^^^^^^^'Jl^^^^^^l, t^^Sa^td^S^^^i^l^i^^Sc^-"^^^"-- ^'^ ^---
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these comes after the grasshopper has thrown off its second skin. After the third

moult these are more evident, but until the final change of skin they are mere buds,

the incipient wings being short and folded within a firm envelope. After the last

moult they are free from their wrappings, and rapidly expand to their full size,

afterwards being folded along the back and sides. Such a course of development

is known as partial or incomplete metamorphosis. It is only possible to those

Insects in which there is no change, but only a development, of their mouth-parts

and their digestive svstem. This enables them to continue the process of nutrition

whilst their wings are developing. The first appearance of the wing-buds marks

the beginning of the pupa stage, but as we cannot fitly use the term pupa or chrysaHs

where the Insect is active, it is known as a nymph until it has got fully developed,

free wings. There are some species in which the wings are never developed.

The grasshoppers have both compound and simple eyes, but in the long-horns

the latter are often imperfectly developed, and two of the three may be wanting.

Photo by] [E. Step, F.L.S.

Two-coloured Grasshopper.
One of the most familiar of the "common grasshoppers," abounding in meadows, on heaths, etc. .\lthough not good runners,
owing to the impediment of their long hind-legs, they get along with rapidity by making long leaps and spreading their wings.
Their colour—a mixture of green and brown—is such as makes them quite inconspicuous. Nearly twice the actual size.

As the grasshoppers are musical Insects it is not surprising that they should have
ears to enable them to appreciate the notes of their fellows. Here, again, there

is considerable difference between the short-horns and the long-horns, for whereas

the former carry their ears on the back at the base of the hind-body, the latter

have theirs in the shank of the front pair of legs, a little below the knee. Other

Insects do not possess these organs; and, seeing that only the males produce sounds

it has been by some thought strange that ears have not been restricted to the females.

There is no doubt, however, that it is important for the maintenance of rivalry

between males that these should hear the enchanting strains their ri\'als are

producing. A singular fact is this : that species which to the human ear appear

incapable of sound-production are provided with ears. This is thought to indicate

that these apparently silent species do produce sounds in realitv, but that they

are too fine to be appreciated by our ears. The short-horns produce their music

by scraping the big thigh over the wing-cover.

The eggs of the grasshoppers are laid in masses in the ground, tlie female

long-horns having a cutlass-shaped egg-placer for this purpose. The short-horns
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however, are without such aid, and have to bore a hole by thrusting the hind-body
weh into the soil. A fluid is poured over the eggs, and this, hardening, unites

them and forms a protection. It does not, however, ward off all enemies. The
blister-beetle hunts for these egg-masses and deposits her own eggs upon them, and
on hatching the beetle-grubs batten upon the grasshoppers' eggs. A similar course

is fohowed by certain two-winged flies ; and the nutritive value of the eggs is

appreciated by some birds.

All the short-horns are strict vegetarians, but some of the long-horns add
other Insects to their vegetable fare. Whilst much attention has been paid to

the ravages of locusts, and
expensive measures have

been adopted to combat
them, comparativelv little

notice has been taken of

the effect upon grasslands

of the small grasshoppers.

If one sits quietly in mea-
dow or pasture for a short

time and observes the enor-

mous number of these

Insects that are clinging

to the grass - stems and
eating the leaves, he must
come to the conclusion that

the quantity of grass

consumed throughout the

summer must make a

considerable difference to

the tonnage of hay yielded

by the meadow, and to the

number of animals that can

be fed in the pasture. We
are too apt, ])erhaps, to

regard the matter from the

aesthetic jxjint of view, and

to think of the grasshoppei 's acrobatic feats and its cheerful chirrup as important

items in the amenities of the country. So, indeed, they are ; but it is surprising

that the economic agriculturists have not given us statistics of the loss the grass-

hopper causes, and devised some means for reducing its numbers.

Having dealt with the long-horns already (see page 150), let us take a few

typical examples from the short-horns to show their variet}-. The common
grasshoppers of our meadows ^ art^ well known, for what reader in his child-

hood has not engaged in tlie rather elusive delight of hunting them ^ They
agree prett}' gcneralK' in form with the large migratory locusts. There

are some remarkable dej)artures from this type. One of these is the long-nose, ^

^ Stenobolhnis and (k)inphocerus - Tryxalis nasuta.

Photo by] [ir. /. Lucas, F.K.H.

ShORT-HoKNED (iREEN tiRASSHOPPER.
A grasshopper of imciiltivattd ami woody places, the largest but one of our native

Short-horns. The individual photographed is a male, which is not nearly so deser\'ing of

the prefix " green " as the female. Three times the actual size.
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a native of Europe, though it does not occur in Britain. It has a long, slender

body, two and a half inches in length, and leaping legs more than three inches long

;

but instead of the stout, squarish head of the typical grasshoppers, in this species

the first division of the Insect is prolonged considerably in front of the mouth in

a tapering form and an upward direction, as will be seen in the photographs on

page 328. The eyes and antennae are borne near

the extremity of this snout-like extension. But
in a South American species -"^ this tendency to

elongation is carried to such an extreme that the

grasshopper might easily be mistaken for one of

the stick-Insects. It is six inches long and only

about a fifth of an inch broad. It sits among
withered grass, which it exactly resembles.

Then in some species of the little grouse

locusts—of which we can boast two native

representatives, though they are not quite half

an inch long—we meet with remarkable disguises.

The British species - are quite normal grasshoppers

at first sight, but what we take for the wing-

covers extended over the hind-body is a remark-

able outgrowth of the fore-part of the fore-body

and known as a pronotum. This species is

shown on page 32c). In an African species^ it

forms a high-arched ridge extending right over

the Insect from head to tail, and gives this grass-

hopper an exact likeness to a membracid. Another

species from Ceylon^ has the pronotum developed

into a hood which covers the head, shoulders,

and middle of the back, and extends as a high

toothed peak over and in front of the head.

^lany of the grasshoppers of other countries

are wingless and run into remarkable forms, some
of them being very spiny. One such, the toad

grasshopper,^ lives among stones in South Africa,

and is so " got up " in colour and surface orna-

mentation that it may be passed as a stone more
easily than recognized as a grasshopper. Another

species, from the karoo, ^ resembles a clod of earth,

and is so sedentary in its habits that it has lost

the ])ower of leaping by disuse of the leaping legs,

which it carries pressed along its back, and employs them only in the ])roduction

of sounds. In this species both sexes produce considerable noise, which appears
to serve them as a protection by scaring possible enenfies. The apparatus for

sound production in this species is not confined to the hind-thigh and the unde-
veloped wing-cover, but there are also swollen portions of the lower part of the side

1 Cephalococma lineata. 2 Jetrix iMpunctatus. » Xerophyllum. •* Cladonotus.
* Trachypctra buio. « Methone anderssoni.

Photo by\ [£. Step, F.L.S.

Lubber Locust.
-Some of the large grasshoppers of the southern
parts of North America are known as hibber or
clumsy locusts from an absence of grace in their
movements. They are heavily built, and whilst
their antenna" are rather long for short-horns, their
wings and wing-covers are not long enough to cover
the hind-body. Natural size.
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[P. J . Barraud, F.E.S-

Chorthippus Nymph.
A young female of this species enlarged to six times its actual size. The growing wings
at present cover only about a third of the hind-body ; at full development they will cover it.

part of which exhibits

several stroni^- folds and
another part is finely

grooved. The finer

ridges of the grooved

portion are rubbed by the

inner face of the thigh

moving over them, and
the strong folds are struck

by peg-like warts near

the base of the same
limb. It is very pro-

bable that it was a grass-

hopper of this t\-pe, but

with wings, which was

encountered in Africa by Mr. Gregory. In his book, TJie Great Rift Valley, he says :

" Strolling one evening out of the camp at Kurawa, I was startled by a hissing

noise like that of a snake coming from a clump of grass. As I was wearing knicker-

bockers and tennis-shoes, I sprang back and pelted the grass \\ith handfuls of sand.

As this did not drive out the supposed snake, I cautiously approached, peering into

the clump. I could just detect a small green head among the stalks, and behind

this appeared, whenever the noise was repeated, an expansion like the hood of

a cobra. I tried to kill the animal by a few sharp blows with m}^ stick behind the

head, and one of these knocked it over,

by a big grasshopper,

which, by puffing out its

wings, assumed a resem-

blance to the shape of the

head of a hooded snake
;

while its noise was a good

imitation of the dull jerky

hiss of some species of

snakes."

Hover-Flies.

Among llic Insects

that are entitled to the

d i r e c t tnicouragemcnt

(not mere tol(M'ation) of

the gardener are the

yellow-banded little flies

that hang in air, sustained

in one place by move-

ments of the wings so

rapid that the form of

I then found that I had been frightened

I'holo b\_ [H. linstm.

Spotted Gr.\sshopper.
.\ female example of this small native heath grasshopper. It is very variable in its colour-

ing, according to the prevailing tints of its surroundings. It will be noticed that the

antenn;E are clubbed, but this feature is more evident in the males. It is common throughout

northern and central Europe.
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these organs is entirely lost, and the head and body appear to be surrounded by

a delicate haze or a halo. They change h-om place to place with a darting movement
and immediately recommence the wonderful hovering which has gained them their

common name. In watching the marvellous manner in which this fly can maintain

its position as though it were suspended by an invisible wire, one is struck by its

resemblance to the aerial performances of the humming-bird and the humming-bird

hawk -moth. But the
~;

—

object in view is very

different : the bird and

the moth are intent upon

the extraction of nectar

from flowers, but the

hover-fly ^ is prospecting

for a suitable place in

which to deposit her eggs.

The point she is anxious

to decide is whether the

plant whose leaves and

stems she is surveying is

affected by green-fly. If

so, then it is a suitable

plant to receive her eggs.

Herein lies the hover-

fly's claim to the con-

sideration of the gardener.

The green-fly is probably

his greatest horror. Its

smallness, its power of

rapid multiplication with-

out cessation throughout

the season, and the mys-

terious way in which a

plant that was apparently

quite clean a few days ago

is swarming with the pest

to-day, make it more
Long-Nose Grasshopper. difficult to COpe with

This spf'ck'S, which is found in Europe and other parts of the world, differs from the usual .-i , j: j-i .J
grasshopper type in the head tapering to a point considerably in advance of the mouth, tlian mOSt OI tnc gai QCn
and in the eyes and antennje being borne by the extremity. The antenna are of peculiar

^ _ 13 •(- . 1 . + -T f
shape and the eyes are modified in shape to suit the situation. SCOUrgCS. JjUt a DatCn OI

eggs laid by the hover-fly or the lady-bird wiU result in the thorough cleaning of

the plant that has received the attentions of these beneficent Insects. At this date

most gardeners have accepted the ladv-bird as a friend, but the ministrations of

the hover-fly's grub are not so well known to them. The appearance of the fly is

to most of them too suggestive of the wasp, and the wasp is undeservedly on their

black list. Still, in the case of the hover-fly grub, it is quite easy to affortl the

• Syrphus.
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Photo by] [H. Bastin.

Grouse Locust.

Apparently a noniially formed grasshopper, it will

be found upon close examination that what appears

to be the wing-covers is really an outgrowth from
the fore-body forming a hard shield that extends
back over the wing-covers. The purpose of this

shield, so similar to what is found in the Mem-
bracids, has not been satisfactorily explained.

The actual length of the bodv is about half an inch.

unbclic'\-ing gardener a demonstration of its

practical assistance, which may go a good way

towards convincing him.

The soft, maggot-Hke grubs are broad behind

and taper away to a fine point forward when the

creature is hunting for its prey. It is pale green

in colour, with a white line down the middle of the

back. It is blind and it has no feet ;
but like

other maggots it contrives to cling by means of

slight roughness of the skin, and its lower surface

can be so flattened out as to bring it into close

contact with the plant. Flattening out its hinder

part, it takes hold in this elementary way, and

extends the remainder of its body as far as

possible. Its mouth is provided with a triple

spine which can be hooked into the leaf to secure its hold. Then it releases its hinder

part and draws this forwards towards the mouth, takes hold again and extends

the fore-part as before, proceeding much after the manner of a geometer-caterpillar.

This ni-thod of progression, and its extremely soft and ductile body, are of great

use to it n; the search for its victims. Having cleared the green-fly off one leaf,

it marches up ll^e stem to the next leaf, where, taking hold with its hind-quarters,

it elevates its bodv in the air, and sways it about from side to side. It cannot see,

but it appears to have the sense of smell. There is a green-fly in the middle of the

leaf, and the hover-fly grub correctly locates it. No sooner does he get within

reach than his body is stretched

to the full extent, and the

green-flv is delicately impaled,

then held triumphantly in the

air as high as the grub can

elevate it. It is rather like

a drinker tilting back his head

in order that the contents of

a bottle may run out and down
his throat by simple gravitation.

Possibly the grub is helped in

the same way, for in about a

minute the green-fly leather-

bottle has been emptied of its

fluid contents, and the useless

envelope is dropped. The
green-fl\' Hn'cs by suction of

the fluids of plants, and has

no hard parts. The grub of

the hover-fly has only to tap

the green-fly, and secures in

Photo by] IE. Step: F-L.S.

White-lined Hover-Fly.
An example of these famiUar and useful flies on a scale of four times the natural

size. The hind-bodv is marked by connected bands of black on a yellow ground,

.IS in all the hover-tlies : but this species has also two light lines on the fore-body

behind the big compound eyes.
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a minute what may have taken the green-fly hours to pump up through its hair-fine

sucking apparatus. All day, and night, too, for about ten days the hover-fly grub

pursues this course, and destroys many hundreds of green-fly. Then it feels it has

reached the end of its labours.

It now attaches itself to the stem of the plant, contracts its length, and the

skin becomes taut and polished. In shape it becomes much like a grape-stone.

\A'ithin, the grub has turned to a chrysalis, from which it emerges about ten days

later as a black and yellow banded fly. These are bright little creatures, and they

may be seen frequently with their wings at rest upon flowers, when they are engaged

in feeding upon pollen and nectar. When so engaged, their characteristic markings

and the very distinct arrangement of the wing-nervures may be closely examined

bv those who have no desire to capture them, but to studv the living Insects. For

this purpose no flowers offer a better

opportunity than those of the Michael-

mas-daisies in gardens, which swarm
with various species of hover-flies.

Most of them bear either bands or

spots of yellow on a black ground,

and those that differ from this style

of colouring may be detected bv the

wing-neuration. What this is may
be learned much better from a glance

at the photograph of the pear-tree

hover-flv ^ on this page than from

any detailed description.

A singular fact about these flics

is that the mouth is furnished with

cutting lancets, as though they were

blood-sucking flies requiring instru-

ments for cutting the skin of the

higher animals ; but we believe they

have never been known to draw blood.

Such a type of mouth is not the best

fitted either for sucking up nectar

or for eating pollen. It is probable that some important habit in which the lancets

are brought into use awaits the discovery of keener observers tlian have yet applied

themselves to its study.

The eggs are laid singly, alwa\'s in the ncighbourliood of green-llw

is badly infested with these pests, many eggs may be laid upon it, but
be distributed over all the affected leaves, the stem, and the flowers

the green-fly are on these parts. An estimate of the work accomplished may be
formed by a sight of the empty green-fly skins still adhering to the plant, but many
of them fall to the ground when the hover-flv grub casts them awa\-.

We have many species of hover-fly, but though they may difter in detail, what
we have described applies in general to them all.

Photo hyl [E. Step, F.L.S.

Pear-Tree Hover-Fly.
A common species enlarged four times. It has tlie yellow and
black banding of the hind-body common to all the species.
Another feature shared by them all is well exemplified in this
photograph—the pecuhar pattern formed by the nerves of the wings.
The hind-body, too, when viewed from the side will be foimd to
be excessively thin.

If a plant

they will

jorovided

Catabomba jniastri.



LiFE-IllSTORY OF THE HoVER-FlY.
The fly in the foreground is laying licr eggs where slie knows the grecn-flv to be abundant. Above are several full-grown grubs, actively
engaged m destroying these garden pests. The mouth of the grub is furnished with hooks, which hold the green-flv whilst it is being sucked
dry. Later, each grub will contract, as shown on the twig to the left, and will change to a chrysalis within the grub-skin. The flies on the
wing show the thinness of the broad hind-bodv. .^11 the figures are about four times the actual'sizc.
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Garden White Butterflies.

The two of our native butterflies that are best known to the community are

the large 1 and the small "^garden whites. Yet they are not the commonest of our

species, for in point of numbers the meadow brown ^ and the small heath ^ far

exceed them. But these are dull coloured and keep to the open country,

whilst the two whites named are urban

as ^^'ell as rural, and their white and

black coloration renders them exceed-

ingly conspicuous. They might almost

be described as domestic Insects, for

they are far more abundant in gardens

and allotments than in the fields, except

where these happen to be cropped with

cabbages or plants of the same family.

As suggested in the article on the

brimstone-butterfl}', there is every

reason for supposing that these butter-

flies owe their plentifulness to man
the cultivator. He produces their food

in abundance, and has taken pains, by
selection and cultivation, to make it

more tender and luxuriant, and the

Insects have taken full advantage of

these conditions, and have so thriven

on his industry that there are times

when the voracity of their teeming

caterpillars threatens to extinguish that

industry by making it non-productive.

With many persons there is a

belief that the large and

whites are merely younger

older individuals of the

species, but if they would watch

development they would become easily

satisfied that this is not so. As in all

other Insects, the full size of the butter-

fly is reached soon after it has escaped
from the chrysalis and before it has taken its first flight. The eggs of the two are

very similar, but the caterpillars are quite different, and so are the chrysalids,

though, of course, there is a family likeness. Let us glance at these in turn and
point out wherein the differences lie.

If one walks down to the cabbage patch and notes that some of the big leaves

have been reduced to skeletons, only the thicker and tougher ribs having been left,

one may be tolerably certain that the caterpillars of the large white have done this

yi'oto by] [H. Main, F.E.S.

The Hover-Fly's Grub.
The grub of the hovcr-fiy may be distinguished at once bv its
shape, the body tapering from the broad hinder part to the head-
less front. It has no legs, and locomotion is effected by the alter-
nate contraction and e.xtension of the bodv, hold being taken by
the two extremities.

small

and

same
their

^ ' Pieris brassic£E. rapas. Epincpliclc ianira. •• C.a?nonymplKi jiainjihilus.
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Photo by] [H. M.ini,

Large CIarden White Butterfly.

To most persons the large and the small garden whites present themselves

as voungerand older individuals of the samespecies. They are, however,

quite distinct in spite of the superficial resemblance between the winged
Insects. The caterpillars are quit? unlike. This photograph is of a male.

mischief. It is probably too late to

find an\' of them on what remains

of that leaf, but on a neighbouring

one they may be found. Up to a

certain point in its development

the caterpillar of the large white is

gregarious, and this is due to two

facts. The female butterfly lays

her ninepin-shaped yellow eggs in

a batch on the cabbage-leaf, all

standing upright. The batch may
be as few as six eggs or there may
be more than a hundred, and they

are laid at the rate of three or four

per minute. In from seven to ten

days they hatch, and all the young

caterpillars, having eaten their

empty egg-shells, crowd together and attack the cabbage-leaf in unison. The

fact that the eggs are laid in batches is one reason why the young caterpillars keep

together, as the cabbage-leaf is large enough to feed them all for a time. But the

chief reason is that the caterpillars are uneatable, and their colours indicating that,

it is important by associating to impress this fact speedily upon birds that might

injure without eating them. The same tactics of rendering themselves as con-

spicuous as possible in this way is adopted by sawfly-caterpillars. The ground-

colour of the caterpillar is green, but the more conspicuous features are five yellow

lines running lengthwise, one in the middle of the back and two on each side of it,

with dots and blotches of black

between them. In addition they

have a coat of short, whitish hairs,

and they give off an odour that is

very unpleasant from a single

caterpillar, but when scores of

them combine the smell is in-

tolerable. Until they ha\'e shed

their third skin they continue in

company ; then they separate and

each goes wandering off to find a

leaf for Inmself.

When full-fed they migrate to

the nearest wall, fence, or post

upon which to settle for tin- chrysa-

lis stage of existence. Sometimes

they ha\'e to go far for the neces-

sary accommodation, and often

the\- may be seen on door and

[K. IIiDicock.

The Small Garden White Butterfly.

The most familiar and abundant of our native butterflies, distinguished

from the foregoing species by its smaller size and by differences m the form

ana colours of the caterpillars. The butterfly is shown of the natural

size, in the resting position, with wings closed over the back.
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window frames, usually with the head upwards, but sometimes horizontallv. They
spin a little patch of silk in which to hook the tail of the chrysalis, and a loop of the

same material to keep the fore-part of the body steady. In this position they

throw off the last caterpillar skin and
become keeled and angled chrysalids

of a greenish-^^'hite or whitish-grev

colour, liberally dotted with black and
streaked with yellow.

At this point we ought to say that

there are two broods of the Insect in

each year. We will suppose that the

Insects we have been describing came
from eggs deposited in May. The
chrysalis stage is reached at the end

of June. In July the butterflies will

be la3dng fresh batches of eggs, and
these will produce chrysalids by Sep-

tember. These chrysalids will remain

as such until the following spring.

Fortunately for the cottager and
the market gardener many of the

caterpillars never reach the chrysalis

stage, and many chrysalids fail to

produce butterflies. The caterpillars

are stung by a minute ichneumon-

wasp, which lays numerous eggs in its

body, for such creatures take no

account of the warning colours or

objectionable smells that keep off

larger enemies. The ichneumon-grubs

feed upon the interior parts of the

caterpillar, and when it is about to

become a chrysalis they make their

way out through the skin, and spin

minute cocoons for their own pupation.

The caterpillar dies exhausted. But if

the caterpillar has evaded this deadly

enemy and become a chr3/salis, it may
be immediately set upon by a much
smaller member of the same order of

four-winged stinging Insects, who may
load it with more than a hundred eggs,

and these hatching consume the whole

of the material that should have gone

to the evolution of the butterfly. The

Pi'<'to by] [Hu:'Ji MtiiH, F.E.S.
A Butterfly's Eggs.

'I'his cluster of eggs of the large white butterfly, deposited upon a
rabbage-leaf, shows the eggs enlarged to twenty times the natural
size. This is the first stage in the cycle of butterfly development.
From each of these emerges one of the tiny caterpillars that arc
shown on the page opposite.



://i(c/( Mdin, F.E.S.
Photos by]

The Ltfe-I Iistdkv of the Large White Butterfly.
In these photographs and the one opposite the whole of the transformations of a butterfly are shown, the newly hatched ratcrpillars feeding
upon a nasturtium-leaf, and one of these caterpillars when it has finished its growth and has spun a silken pad, to which as a chrysalis it
may cling. The chrysalis is also shown, nnd th<- ncwlv emerged butterfly waiting for its wings to expand fully and harden All the figures
are enlarged.

J5D
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Pkoto by] [H. Main, F.E.S.

Large Garden White Butterfly.
A view from above to show the markings of the female, and the
full spread of the expanded wing";. Th^se measure from two
and a half to two and three-quarter inches from tip to tip of the
fore-wings. The two sexes are differently marked, as will be
evident by comparing this photograph with that of the male on
page i},^.

chrysalis turns brown—a useful indica-

tion to the husbandman that this con-

tains friends instead of an enemy—and

in spring, instead of a butterfly there

issues forth a hundred minute four-

winged " flies." It is just as well, for

in addition to the large white butterflies

that are produced from home-fed cater-

pillars, we are constantly receiving large

hordes of surplus Continental produc-

tion, who take the vStraits of Dover at

a flight, and disperse themselves on an

egg-laying mission over the country.

It is probable that the great abundance

of the butterflies here in some seasons is

largely due to these immigrations.

Although the butterfly is so well known that a description is unnecessary,

there is a difference in the markings of the sexes that should be stated. In both

the upper side of the wings is white with a black blotch at the tip of the fore-wing.

In addition to that blotch the male has only a black mark on the front margin of

the hind-wing ; but the female has two black spots on the fore-wing, and a streak

of the same hue on the hind-margin of the wing. On the under side the wings

of both sexes are alike : the black of the fore-wing tip is replaced by yellow, the

spots of the female upper side are repeated below in both sexes, and the hind-wing

is yellow powdered with black.

The small garden white is so similar in all respects except that of size, that

the uninitiated may surely be forgiven for their assumption that it is only a smaller

or younger example of the large white. The only marked difference is in the male,

which has a black spot in the centre of the fore-wing, sometimes very small or

very indistinct. The tips of the wings, too, in both sexes are not so definitely

black as in the larger species. The butterfly makes its first appearance in April

or May, a second brood appearing in July.

Its eggs are laid on cabbage and allied plants, not in batches, but singly, so

that we do not find the caterpillars swarming on a leaf and reducing it to a skeleton.

The downy caterpillar is more distinctly green—a bluish-green—than that of the

larger species, in which the yellow markings give the general tone. There is yellow

in the smaller species, but it is restricted to a fine line down the centre of the back,

and a narrow broken stripe along each side. In addition to plants of the cabbage

tribe, it is very partial to garden nasturtiums and mignonette, but these are attacked

chiefly by caterpillars of the second brood in July and August, the plants being

scarcely ready for the first brood. The chrysalis is much smaller, more slender,

usuafly light greenish-grey, with the angles slightly tipped with yellow, but the

black dots are much smaller and less numerous.

The eggs laid in April or May result in butterflies at the end of July or beginning

of August, and these lay eggs which hatch in about ten days, and the caterpillars
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turn to chrysalids, which produce butterflies m the spring following. As in the

case of the large white, our native-grown butterflies are at times largely reinforced

by the mmiigration of swarms from the Continent.

There is another species of similar proportions to those of the small garden

white, which, when on the wing, is scarcely distinguishable from it. This is tlie

green-\-eined \\hite,i whose chief distinction is indicated in its name. The veinings

of the wings are dusted with black scales, and on the under side of the hind-wings

the mixing of these with the yellow ground-colour produces the effect of green.

Although the butterflies may be seen flying over gardens, they do not have their

origin there. This is a butterfly of the woodside, green lanes, meadows, and marshes.

The caterpillar is very like that of the small white, but its green colour is paler,

and it lacks the central \-ellow line. The broken line along the sides is here more
distinctly resolved into a single spot upon each segment of the body. Although

true to its relative's taste for plants of the cabbage tribe, this prefers the wild

species, such as garlic-mustard, wintercress, and watercress. The chrxsalis, though

in general like that of the small white, is pale green in colour. There are two broods

as in the other species.

Of similar proportions and superficial appearance is the batli white or chequered

white,- which, however, is only doubtfully a native of these islands, though it is

common in Europe. From time to time specimens have been taken living in this

country, mosth' on or near the South Coast, and the presumption is that like the

Photo by]

The Work of the Caterpillar ov the Large White.
The photograph represents a portion of a bed of broccoli which has been attaekid by the caterpillars of the large garden white butterlly.

All the softer portions of the large leaves have been consumed and only the midribs and the stouter brnnehes have been left to show
the completeness of the havoc that has been wrought.

'^ Pieris napi. P (la])lidice.
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large swarms of the common species a few bath whites come across the Channel.

It is scarcely to be supposed that they come of their own volition, for their flying

powers are weak, and more probably they are blown across the narrow Straits

The distinguishing feature of the bath white when viewed at close quarters is that

the black on the upper side is stronger and more abundant, but broken up so that

the tip of the fore-wing in both sexes and the hind-wing of the female have a chequered

pattern. On the under side the yellow scaling of the hind-wing is not continuous

as in the other species, but is broken up and alternated with white spaces, so that

we have chequers again. The black-spotted yellow and grey caterpillar feeds upon

mignonette, wild and cultivated ; but it has never been found at large in this country,

though it is known that the immigrant females deposit their eggs, for these have

been obtained and the Insect reared through all its stages from them.

r Lady-Birds,

If we relied upon popular classification for

a right view of the nature of things, we should

be going astray constantly. The popular notion

of a beetle, for example, is an Insect that is at

least objectionable, and in most cases repulsive.

There are many beetles that a.re as beautiful and

brilliant as gems, but in these cases the public

ignores their beetle-nature, and calls them some-

thing else. Although the lady-birds ^ do not quite

come into the latter category, they are admittedly

pretty, and no one objects to their alighting upon

hand or clothes. The children have even a

doggerel formula for bidding them to spread the

delicate brown wings that are packed so cleverly

under the gloss}^ red wing-covers, and to fly to

a home that does not exist. But they are never

acknowledged to be beetles—they are our lady's birds. So they do not

cause alarm to the average woman, and even the average gardener has

learned to restrain his natural desire to stamp them out. But with

the lady-bird in the grub stage, it is a very different matter. Few persons

have any notion that it is a phase of lady-bird development, and that it is the

stage in which this Insect's important life-work is mainly carried out. We have

actually been told by rose-growers who would pass for men of intelligence, that

their choicest rose-trees were being eaten up by a " blight " of which they submitted

sample specimens for identification ; such samples proved to be the grub of the

lady-bird. Sometimes it has happened that a zealous upholder of law and order,

whilst engaged in stalking a burglar or other evildoer, has himself been arrested

by the police under the impression that he is the actual criminal. So it is with

beneficent Insects. Seen in the company of notorious destroyers such as green-fly,

the gardener jumps to the conclusion that they are aiding and abetting these pests

in their nefarious work.

Pholo by]

A Lady-Bird.
[£. Step, F.L.S.

The beetle shown is the seven-spotted lady-bird,

one of the two most common species ; the other

being the two-spotted, with a single black spot

upon each red wing-cover. Here the same type of

colouring is found, but with the spots more
numerous. The photograph is four times the size

of the beetle.

^ Coccir.ella.
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In order that the reader may not fall

into this serious error and be tempted to

destroy a good friend, we give a photo-

graphic portrait of this active little helper

who, during the four or five weeks of his

larval existence, is consumed bv a passion

for benefiting the gardener. It has six

fairly long, jointed legs, which are used with

more activity than is the case with most

beetle-grubs, and is of a slaty or purplish-

brown tint, diversified by raised spots of

black, blue, and red. What good, the

gardener ma}/ ask, can so small a creature

effect, even though its intentions are of

the best, as you say ? The best answer to

this question is to bid him watch one lady-

bird grub for an hour upon a green-fly-

infested leaf or shoot. He will find that

in that space of time the grub has destroyed

from thirty to forty of the green-fly ; and

as there are almost certainly a number of

them working upon the same plant, a day's

work of the squad goes a long way towards

clearance. Some of the methods employed

by the gardener only result in the green-

fly dropping off the foliage, and reascending

that or some other plant to continue their

work. When the lady-bird grub takes the

green-fly in hand it is a thorough clear u]).

The green-fly that has made acquaintance

with the grub's jaws has finished its work,

and leaves no descendants in the direct

line.

When its month is up the lad\-bird

grub fastens its tail to the under side ol

a leaf, throws off its skin, and reveals itsell

as a short, stout, conspicuously spotted

chrysalis. This hangs for a short time in

order to develop its wings, and then

breaks out as a black-spotted, scarlet-coated

beetle, which continues to feed upon green-

fly. In this stage it flies about in the

sunshine and inspects plants to find which

are most in need of the services of its

children. Having found a badly infested

/

Pholo by] \H. Mniii, F.E.S.

Eggs of the Lady-Bird.

A cluster ot more than twenty eggs of the common two-

spotted lady-bird deposited upon a rose-leaf. As may be

judged by the dimensions of the leaf, the photograph is on

the scale -f *•• ' •'-- ;i'-;-'-'^-- r
.

\

^ 1
Photo by]

L.\DY-BlRD GrCBS.

A cluster o! epgs, such as is shown in the upper photograph,

has just hatched, and the young grubs are making their iirst

meal. They will soon disperse over the plant, each seeking

for itself a leaf that is attacked by a colony of green -fly.

plant, the female lady-bird lays about



340 Marvels of Insect Life.
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Phoiu by] [H. Main, F.h.S.

Grub of Lady-Bird.
Few persons who see this grub crawhngon
their rose-bushes have any idea that it is

the early—and to them the most important
—stage in the hi?tory of the lady-bird.
During the four or five weeks that this

stage lasts its sole food is the apliis, or
green-fly, and it consumes from thirty
to forty sreen-flv in an hour.

twenty eggs in a close cluster, and when these hatch the minute grubs at once

set to work on their mission in life.

It is a singular thing, but these Insects appear to

have no enemies at all. The conspicuous colour spots

on the grub and chrysahs, and the strongly con-

trasted colours of the beetle, warn Insect-eating birds

that they are not palatable ; but many Insects so pro-

tected fall victims to other Insects that deposit their

eggs in them. The lady-birds appear to be immune
from the attacks e\ en of ichneumon-wasps. It maybe
that these are kept off by an unpleasant odour emana-
ting from the blood of the Insect. If a ladv-bird be

touched it will be seen to exude from certain joints of

its legs a yellow fluid—really blood -^\•hich has a

strong, unpleasant smell.

Something like two thousand species of the lady-

bird family are known from various parts of the world,

and of this number more than forty are British. A few

of them are vegetarians. Even among our native species

great variety in the matter of spots will be found. In

some, yellow takes the place of red in their li\'ery, and

instead of definite spots we may have an elaborate

labyrinthine pattern. The commonest species in our

gardens are the two-spotted ^ and the seven-spotted

lady-birds.'^ In seasons when green-fly are abnormall\-

abundant, the grubs appear to get through their feeding

more quicklv, and soon the perfect beetles are in

evidence everywhere. It is more than probable that

on such occasions vast swarms migrate from the Con-

tinent, for over and over again they ha\^e been found

washed up by the sea in millions along our southern and

eastern shores. These, of course, were only the few

weak or unfortunate members of the host that chanced

to fly too near the surface, and were caught by the

crests of the waves. The vast body has flown on and

settled on the green lands of Kent, Sussex, and Surre}',

where the extensive hop-gardens have been suffering

so badly from green-fly that beer-drinkers have feared

a future when all the bitter flavour of their staple

beverage would have to be supplied b\' the chemist.

Then, by some means, the lady-birds at a great distance

have learned that their services are required here,

and they gathered in enormous swarms, and descending

sickly hop-bines have cleared them of the pest and so saved the

for the hop-merchant and the beer-drinker. W'e can remember
' Adalia biimnctata. - Coccinclla scptcmpunctata

Plioto by] \H. Main, F.E.S.
Chrysalis of Lady-Bird.

When tlie grub has sucked to the full of
green-fly juice, it suspends itself by the
tail to a leaf—as shown to the left of the
photograph—contracts in length, and turns
to Uie chrysalis shown on tlie rigiit side of
the ni:drib.

upon ih(

situation
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such a visitation on an enormous scale tliat occurred in the year 1869, when
actually more lady-birds came over than could be absorbed by the hop-helds,

and the surplus came on to London, where they streamed over roads, pavements, and

walls, so that there were probably far more lady-birds than green-fly. Lots of money
had no doubt been wasted that year on poisonous w^ashes ; the lady-birds did the

work of clearing the hop-gardens without one halfpenny of expense to anyone.

In former times such migrating swarms have filled the people with alarm.

The reason for their visit not being understood, they have been regarded as portents

of some dire evil that was about to befall the country. Even so recently as the

year 1835 the intelligent authorities at Reading appear to have been perturbed

by such a visitation, for it is on record that the fire engines, public and

private, were called out to repel the " attack," and disperse the invaders w:th

water that had been poisoned with tobacco !—though

pure water would have been (juite as effective for

washing them a\\"ay.

Humble-Bees.

Half-wav, so to speak, between the honey-storing

bees of the hive and the bees that lead a solitary life,

come the humble-bees. ^ They are social bees, but

their communities are very small when compared with

those of the honey-bee. As the results of their com-

munal activity cannot be bought and sold, man has not

taken them under his wing and provided them with

patent hives and comb-foundation. For all that, their

industry is of the greatest importance to all growers of

flowers and fruit, for they are most efficient agents in

the pollination of plants, and their presence or absence

in normal numbers makes all the difference between

good and bad fruit harvests

honey-bee, the community consists of males, females, The- wiiif.'s of these beetles, it win be seen,
-^ .ire much longe.- than their winsj-covers,

and incomplete females known as workers. under which they an- foWed. Their ex-
'^

_
tension, as shown in the photograph, is

As compared with the honey-bee the humble-bee always the preliminary to mght.'^

is a burh' giant wdiose reappearance in spring is alwaxs welcomed as

she goes about the earliest blossoms and lets the- world know by her

cheerful humming that she is returning to activity. These early bees

are always females that have lain in a torpid state through the winter

in some cosy nook, and have temporarily emerged for the relrcshment that

sallow catkins aftord. As you stand uiuler the sallows in ]\Iarch and listen to the

organ-like volume of music that emanates from the hundreds of humble-bees that

are gathering nectar from the flowers—the so-called " palm "—you may be excused

for regarding them as a " swarm " akin to the swarms of honey-bees. As a matter

of fact, every individual of that host is an independent female, each the possible

founder of a new and separate colon}-. When thev have filled their honey-bags,

each goes back to her hibernaculum to sleep again until Maw Tlien she looks

^ Bombus.

Photo by] ;/•;. Slfp, F.L.S.

As is the case with the fourtee.n-si'otted L.\dy-Bird.
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about for a deserted mouse's nest or other suitable retreat, and lays the foundations

of her colony that is to be. This may be on the surface, protected by grass or moss,

or underground at the end of a tunnel—often a yard long. Different species have

their own special tastes in this matter.

The humble-bees are not nearly so eminent as wax-workers as are their cousins

of the hive, for they build no proper combs. They produce little wax, and that

exudes from under the rings on the back, not from the under surface as in the

honey-bee. The wax, too, is brown in colour, and much softer than that

of the honey-bee.

It is the custom to speak of the fertile female humble-bee as a queen, just as

one speaks of her equivalent in the hive ; but there is a great difference between the

Humble-Bees.
Here are shown tht- three- forms common to all the species of humble-bees. The more burly figure to the left is tli.it of the female
or " mother." To the right is a worker, and below is a male or " drone." The community consists mainly of the workers. The
figures are one and a half times the natural size.

two. The queen-bee is a mere layer of unlimited eggs : she is too regal to be

domestic. We prefer to speak of the founder of the humble-bee colony by the higher

title of mother-bee. She is a real mother, with the maternal instincts highl\-

developed. Unaided she lays the foundations of the family, incubates her eggs,

nestles and feeds her brood, and when she has raised a bevy of infertile daughters

to help her, she still takes part in all this work so long as her physical powers allow

her to do so. Having selected a suitable site, she sets to work to prepare the nest.

If it is an abandoned nest of the field-mouse, she probably finds it already provided

with material suited to her use. This will consist of half-rotted grass, finely divided

and cut into short lengths. The mouse is very particular in the selection of material,

taking the withered blades from the base of a tussock and dividing them lengthwise
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Humble-Bees' Nest^and Cocoons.

On lifting the mossy dome of the humble-bees' nest the view presented is that of the lower photograph, where the tops of a few cocoons show

through the surrounding material. The upper photograph is of a mass of cocoons, many of ihcni empty, removed from tl e nest. It w;ll be

seen that they do not exhibit the regularity of arrangement found in the nests of honey-bees and wasps. The cells with -.mall, even moutus

in the upper part of the first photograph are honey-pots built up of wa.\.

~i 4 ^
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Photo by [H . Basil II.

Eggs of Humble-Bee.
The wax dome turned over to show some of the eggs beneath
it. These are here shown magnified considerably.

it with honey ; then with her jaws she 1

into a sohd mass. Upon this she consti

of which the pohen mass forms the fioor

and then closes in the top witli a dome
wax to contain honey, which is placed

Photo l)\

Humble-Bee Grubs
Five grubs are here brought together to show form, etc. In
the nest each occupies a separate cell it has eaten into thf
mass of pollen and honey beneath them. When full grown
each spins an oval cocoon, in which it assumes the chrysalis
condition, shown in a later photograph. The grub stage lasts
only about one week.

as well as crosswise, in order to have them
perfectly ductile and capable of felting.

This also is the quality of material that

the humble-bee likes. Sometimes she

mixes fragments of fine moss with it,

probably to increase its springiness. All

this material is taken, bit by bit, in her

jaws, passed by her two hinder pairs of legs

under her body and accumulated behind

her. Then she pierces a tunnel to its centre,

where she hollows out an oval chamber.

Her home is readv for furnishing.

She next sets off on a hunt among the

liowers, and comes back a little later with

her thighs bulging with masses of pollen

and her honey-crop filled with nectar.

She brushes off the pollen in a little heap

upon the floor of her nest and moistens

Ivneads it into a paste, which she builds up

ucts a ring-like wall of wax—her first cell,

In this cell she lays about a dozen eggs,

of wax. She also constructs a pot of thin

in the doorway of the nest-chamber and

filled with honey. The honey-pot is about

half an inch across and about three-

quarters of an inch deep. This filled, she is

ready for the possible advent of a bad day

when she cannot steal a few minutes from

her nursing duties to fly to the nearest

flowers and obtain food. She now takes up

her station over her cell, with her face to

the door, and actually incubates her eggs.

The grubs hatch out upon the fourth day,

and set to work feeding upon the floor of

the cell. Each scoops out for itself a

hollow in the pollen mass, and so that they

shall not eat through it to the exterior

the mother-bee collects more pollen and

plasters it all around the original heap.

She also makes a semi-fluid mess of pollen

and honey and, cutting a hole in the wax
lid of the cell, drops it in upon her grubs.

Between the necessary expeditions for

collecting food she sits upon the brood

mass, from which she can reach \Nith
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her long tongue to the honey-pot at such times as slie requires food for herself.

]\Iuch oi this is used up in the production of heat to keep up the temperature of the

nest night and day. The honev-pot is always undergoing changes when it is in use.

When full it is relativelv tall and has a small mouth. As the honey gets lower

so do the walls of the pot in agreement, and when it is refilled the walls are built

up again. But after about a month, when there are workers about to assist the

mother, the waxen pot is neglected and falls into ruin. The honey is of a more fluid

character than that stored by the honey-bee.

The legless grubs when they are about five days old increase the size of the

hollows in which they repose, each occupying its own cell in the food-mass ; and
two days later each spins a tough papery cocoon. The mother about this time

clears away the brown wax she had been continually adding to for the protection

of the grubs, and the clearance reveals the upper ends of all these cocoons standing

side by side. A depression

runs through the middle of

the group, which indicates

where the mother's body
has lain in her brooding

vigils. This groove she

continues to occupy, for

her offspring still need

warmth to help their de-

velopment, even when thc\-

have changed into chr\-sa-

lids. On the twent3'-second

or twenty-third day after

the eggs were laid she has

the reward for all her

labour and care, for the

chrysalids develop into

bees, which begin to

through the tops of

cocoons and emerge.

I'hoto t/vj

Humble-Bee Chrys.\lids.

A couple ol chrysalids an- here shown, much enlarged. The first is a view of the under
side with the legs, tongue, and antenna* folded down to the body. In the second the

upper side is shown, with the wings folded down the sidc-s. This stage lasts about a

fortnight.

bite

the

In this they are assisted by the mother, who enlarges

the openings to make their exit easier. The newly emerged bees are all small

workers, and as soon as their legs and wings have become firm and their

wetted, matted coats are dry, they begin to assist the mother in collecting

provisions for their larval sisters. For all this time, the mother-bee has been making
other cells and filling them with eggs, so that the broods come on with intervals of

only two or three days between them.

The new workers start collecting out of doors when only three or four days

out of the cocoons, and do their work at once as though they had been trained

to it. Every few days they are joined by later emergences—all workers for a time.

Tater, the mother lays eggs which j^roduce males and females. The cells for the

second and later batches of eggs arc built on the sides of the taller cocoons, so that

they can derive warmth from the mother's body as she is imparting it to her first
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brood. It is to this arrangement that the higgled\'-piggledy appearance of the

nest at the end of the season is due.

Later in the season, when the mother-bee is getting enfeebled, the older workers

take to laying virgin eggs, but these produce males only. The sexual bees produced

by the mother earlier in the season are all much smaller than those produced in

early autumn, upon which the continuance of the race depends. For the humble-

bee communities all come to an end before winter, and the future of the species

depends upon the young fertile females who go into hibernation, and are ready to

begin egg-laying in spring.

These humble-bees, of which there are many species—seventeen of them nati\es

of our own islands—differ in their nesting habits, some as indicated going under-

ground, whilst a few, known as carder-bees, form their nests in slight hollows of

the surface, covering

them with domes of

felted grass and moss.

These carders are

much less numerous

in individuals than the

subterranean builders.

Smith says that the

communities of a

common underground

builder ^ are the most

numerous. One such

nest he found to con-

tain 107 males, 360

females, and 180

workers ; a surface-

builder's - nest would

contain about half

these numbers of

inmates.

The empty cocoons

from which came the first batch of workers are utilized by them for the

storage of pollen, and by some species as honey-pots for the immediate

use of the commonwealth. We have mentioned the readiness of the under-

ground-builders to adapt a mouse's nest and run to their own purposes ; and the

surface-builders are not above similar economy of labour. We have found them
making use of a field-vole's nest. They are not likely to take possession of such

places before they have been abandoned by the original owners, for mice are great

enemies to the brood, though they know better than to make an attack when the

bees are at home. Smith has recorded an instance of a humble-bee ^ taking possession

of a wren's nest that was occupied by a clutch of the bird's eggs. Possibly, the bee

thought they were cocoons ; anvway, she heaped up her collected pollen among
them, and so disgusted the wren by her action that the eggs were abandoned, and

Photo by\ jl . Udilui.

HONEY-PoTf

.

The bumble-bees' storage for honey shown upon an enlarged scale. The receptacle marked A
has been built up specially of wax. B is a vacated cocoon with wax additions to serve the
same purpose. The others are all empty cocoons that have been utilized for storage.

^ l-)ombiis tcrrcstris. " B. s\i\aiiini, or J'>. aiiroriiin. ^ J->. a"roruni.
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it is probable that a new nest was built elsewhere. Mr. Sladeii mentions a double

case of adaptation. A mouse had utilized a cast-off shoe as a nesting-place, and after

the mouse had done with it a humble-bee adapted the nest to her own use. Such

a course of procedure saves the colony-founding female the labour of collecting

all the material required, and enables her to devote her energies at once to the

laying of eggs and gathering of food.

Walking-Leaves.

In speaking of the stick-Insects we have remarked that the walking-leaf Insects ^

are included in the same family.

x\lthough superficially these portly-

looking leaves appear so different from

the sticks, in essentials they are much
alike, but only a naturalist, who looks

beneath the surface veneer, would

dream of bringing them together in

this way. Their life-history and course

of development are the same. Instead

of the hind-body being reduced to

almost the narrowest dimensions, it

appears in these Insects to be spread

oat as widely as the material will allow.

Each of the limbs bears thin lateral

expansions that are leaf-like, and like

the majority of leaves have toothed

edges.

In their younger stages, before the

wings are developed, the flat hind-body

bears a general resemblance to a leaf

something like that of the common
cherry-laurel of our garden shrubberies

;

the lines of the segments with a few

colour-lines standing for the veining

of the leaf. In this condition the young

leaf-Insect is said to arrange its posi-

tion on a shrub with proper regard to

the attitudes of the real leaves so that

it passes as one of them ; though it is only when the wings and their covers

are fully developed that the marvellous deceptive likeness to foliage is fully seen.

When newly emerged from the egg—which is contained in a seed-like capsule

like the eggs of the sticks—the leaf-Insect is reddish-yellow in colour, and therefore

fairly conspicuous if it gets u])on the upper side of a leaf. But as soon as it has

made a meal the colouring matter of its food seems to ])ermeate all its tissues, and

makes it harmonize absolutely with the plant it is feeding on. This effect is so

remarkable tliat the colouring matter of tlic Insect has been submitted to

> PhvUiuni.

Photo b\

The Labour-saving Humble-Bee.
[H. Bastin.

Ill her honey-gathering the humble-bee has learned that much time
is to be saved by biting through the flower just above the nectar
glands, instead of thrusting her head in at the proper opening.
These wounds at the back of the bean-flower have been made by
the jaws of the bee in order to obtain the honey illicitly.
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examination by spertnun anal\>is and is found to agree exactly with the colouring

matter of leaves.

There is a strange difference in the external appearance of the two sexes. The
female has no wings, but her wing-covers are developed to such an extent that they

extend over two-thirds of the hind-body, and ha\-e a beautiful and complicated

system of nervures that very closely mimic the vcining of a leaf. This full develop-

ment is quite contrary to the rule that prevails in the family, as we have shown
in the case of the stick-Insects, where the wing-covers (when present) are too small

to co\er the wings. Now the male walking-leaf has expansive hind-wings which
nearly cover the hind-bod\-, but the

wing-covers are very small. This is

not the end of the peculiar conditions

prevailing among these Insects. It

must have been noticed that in nearl\-

all Insects the stoutest nervures are

situated at or near the fore-edge of

the ^^•ings to give strength to that

part which has to meet the resistance

of the air in flight. As there are no

fiight-wings in the case of the female

walking-leaf, Nature did not feel bound
to follow the rule. She was getting

up these wing-covers to imitate a leaf,

and shifted the strong nervures to the

hinder margin of the wing-covers, so

that when these lay resting on the

Insect's back they constitute the

apparent midrib of the leaf. If, in

our photograph, these are looked at

in comparison with the fore-wings of

other Insects, it will be seen also that

the outline is reversed—the straight

edge being behind and the rounded a Walking-Leaf Insect.
edge in front. As a flying organ in this photograph of a ft-m.-ilo the wing-covers are separated to show

,
J.

,
" ^

, that there are no wings to be protected bv them. This sc.\ having
SUCll a form must be pronounced given up the liaWt of flight has yet retained the wing-covers and de-

, .
1 r 1

velopec! them in the direction ol increasing its hkeness to the leaves

utterly wrong; but the female upon which it feeds.

leaf-Insect having given up the ambition to fly, these organs have been devoted

to the important office of protection from enemies, and from this point of \-icw

the imperfection is turned into perfection.

The walking-leaf Insects are restricted to the (^Id World, and there to the

tropical regions. India, Malaysia, and especialK- the islands ot the Pacific and Indian

Oceans from Mauritius and vSeychcUes to Fiji, provide us with examples. There

are several species, but their differences are not great, and are such as appeal more
to the classifying entomologist than to the readers for whom this work is intended.

In essentials the description of one species will serve for al).

FLoto by]
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Like those of the stick-Insects, the egg of the walking-leaf is enclosed in a capsule

which is so much like a ribbed seed such as is produced by many plants of the parsnip

famih^ that one entomologist who has made a careful investigation into the structure

of the capsule of one species,^ expresses his belief that almost every botanist examining

a thin section of this capsule would declare that he was looking at a vegetable

production.

All these leaf-Insects are green after their infancy, but it is impossible to go

further and say what sort of green, for each individual frequently changes the

particular tint of green, according to his food and surroundings, so that he may
be alternately yellow-green, red-green, brown-green, blue-green, or any other kind

of green. The natives of the places in which they are found shake their heads

when told that the walking-leaf comes from an egg like other Insects. It is their

fixed belief that a

leaf-bud develops

into this creature

with legs, quits its

attachment to the

twig, and walks

about. The likeness

to real leaves is so

great that even the

Insects themselves

are deceived by it,

and have been known
to begin feeding

upon their com-

panions before they

discovered — prob-

ably by the differ-

ence of taste—they

had made a mistake.

That this was not

due to cannibalism is shown by the fact that the attacks never proceeded far

enough to injure the bitten one, but onl}^ far enough to make the deception

appear more convincing.

The Fly that Causes Sleeping-Sickness.

The tsetse-fly has long been familiar to readers of books on Zululand and other

parts of Tropical Africa, where it proved a great scourge by killing off the buffaloes,

oxen, and horses. From the sixteenth century onwards, explorers had noted this

circumstance, mainly from information derived from the natives, who belie\'ed

that the disease of their cattle—the nagana or fly-disease, as it was called—-was due

to the attack of the fly. The theory was that the sucking organ of the fly had
a poison-gland at its base, some of whose contents were poured into the wounds it

made, and that such a " bite " was followed by the illness of the animal that had been

^ PhvUium crurifolium.

Photo by]

Male Walking-Leaves.
[H. Baslin.

Tliese are males of the species whose temal'^ is shown on the previous page. In the second figure

will be seen the wing-covers, so small as to be quite useless for covering the wings. It wiU also be
noticed that the male has long antennae, whilst in the female they are very short.



Photo by}

A Walking-Leaf Insect.

[£. Step, F.L.S.

7hP 1^,,!k !? 1

"alkiiig-kaf Insects, whose home is m India and adjacent countries. The example photographed is a female, and shows

thatof nL^nr/K^'T"'" *° * '-' ^""g-covers. which present a startling resemblance to a leaf. These wing-covers ser%'e no purpose beyond
Aill?

iii^lvin? the Insect appear to be what it is not, for there are no wings beneath to be protected, and the covers themselv. are usele^sformgnt.
!

le photographis nearly one and a half times the actual size of the Insect.

Jo
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attacked. Now, the sting of such an Insect as a wasp is an offensive weapon designed

to secure the submission of its prey and for defensive purposes. It is situated

at the end of the hind-bodv and provided with poison glands ; but the instrument

of the tsetse-fly, as of the mosquito, is a development of the mouth-parts into a hollow

tube through which the victim's blood may be sucked. There were not wanting

entomological experts who held that an}^ unpleasantness following the operation

of the tsetse-flv was solelv due to mechanical irritation and the loss of a small

amount of blood. It was a mere coincidence, said they, that the flies had been

about the cattle before these were stricken with disease and death ; and

one well-known man spoke of the supposed connection of the fly and the disease

as a myth. Cattle that were penned in the native villages were safe : the

natives said because the flv avoided the neighbourhood of human filth.

At this time it

was thought that

there was only one

kind of tsetse,^ and

consequentlv it was

spoken of as t/ic fl\^

About ten years ago

more careful in-

vestigation showed

that there were seven

distinct species, and

no^^' our knowledge

has been increased

so rapidly that about

fifteen species are

known. These var\'

in size from a quarter

to half an inch in
Photohy] [H.Boitui.

A Tsetse-Flv.
The tsptse flies asannoyanccs to man and cattle have been well known Irom the sixteenth century,
but it is only within recent years that they have been disrovered to be the carrying agents by
which the healthy are inoculated with the germs of disease.

length, and roughly

speaking may be

said to be not unlike

our common house-fly in appearance. They are not generally distributed ovei

the country, but are often restricted to comparatively small areas known as
" fl3-belts." They appear to avoid extensive open tracts of grassland, and to demand
the cover of bush, forest, or reed-beds. The different species varv in colour from black
through brown of different tints to yellow ; and the beak or sucking organ when not
in use is carried extended in front of the head. One character of the tsetse-flies^

though, not confined to them—is that the females do not deposit eggs, as do the

majority of flies, but retain them until they have hatched and developed into full-

grown yellow grubs. Only one grub is produced at a time, and as a rule it is deposited
on light sandy soil into which it immediately burrows and changes to the chrysalis

condition, from which it emerges as a fly five or six weeks later. ITnlike most blood-

sucking flies, the male tsetse as well as the female indulges in this objectionable habit.

' Cilossina morsitans.
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In the year 1895 the Governor of Natal sent Surgeon-Major (now Colonel

Sir David) Bruce, of the Army Medical Service, into Zululand, in order that he might

investigate the tsetse-fly disease on the spot. Bruce made a number of painstaking

researches from which most of our present actual knowledge of the Insect has been

derived. He traced out the distribution of the disease, and made experiments

with the fly upon the native big game and domestic cattle. He found that before

feeding, the hind-body of the fly is so empty that the upper and lower walls appear

to be in contact, but after a few minutes the flv has imbibed so much blood that

the hind-body swells up to such an extent that its lower wall is transparent and

the colour of the imbibed blood shows through.

Bruce kept some of the flies in confinement until

all signs of their previous meal had disappeared

and the hind-body resumed its empty condition,

and fed them daily upon dogs for periods varying

from ten days to two months. The dogs remained

healthy, and showed that the mere bite of the

tsetse-flv was not capable of giving rise to the

disease.

Then, in turn, the flies were fed upon dogs

known to be suftcring from nagana, and upon

healthy dogs, with the result that the latter

became affected by the disease. Many experi-

ments were made, but brieflv it ma^^ be said that,

in all cases where the flies were fed first upon

diseased and then upon healthy animals, the

blood of the latter vielded after a short interval

countless examples of a very low form of life
^

which is always found in the blood of animals.

It appears to feed upon the red corpuscles of the

blood, producing a condition of anaemia, emacia-

tion, prostration, and finally, death. It is

carried from the sick to the healthy by the beak

of the fly.

So far we have not mentioned sk'cping-sick-

ncss ; but the foregoing remarks u})on nagana

are a necessarx' introduction. At the end ol the

nineteenth century a disease called sleeping-

sickness began to s]:)read with alarming rapidity among human beings in Uganda,

and several \-essels homeward bound from F.ast .Africa were found to have

among their crews men suffering from this terrible maladw The disease

was proving a formidable barrier to the colonization of I'ganda, and the

seriousness of the matter was brought to the notice of the Royal Society. The

society appointed a commission of three medical men experienced in tropical diseases

to inquire into its nature and causes. Colonel Bruce was one of the three. His

previous researches into nagana suggested to him that this also might be a flv-

1 Trvpanosonia brucci.

Photo bv] [H. Bosliii.

Hk.vd of Tsetsk-Fly.
Tliis photograph on a large scale of the head ot the
fuscous tsetse-fly shows the apparatus by whose
use disease is propagaled. The hollow proboscis,

after insertion in the veins of a diseased beast or
afflieted man, carry some of the Rcrnis into the

system of a healthv victim.
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disease. The doctor in charge of the sleeping-sickness patients in the hospital

had told him that he had found trypanosomes present in their blood, so Bruce

directed his inquiries to test whether these got into the blood through the attacks

of a flv. His researches established the fact that sleeping-sickness is caused by

a kindred form of low life ^ to that which produces nagana, and that the active

agent in its inoculation is a distinct species of tsetse-fly.^ The intervention of the

fly is absolutely essential to the propagation of the disease. When it sucks up the

blood of the animal already afflicted it also takes in many of the immature trypano-

somes, whose development is further advanced in the fly, and when the latter indulges

f^~—

Photo by]

Fuscous Tsetse-Fly.
[//. rsiisiiii.

A typical sporics ol tsetse-fly, ^iliown on a much enlarged scale to make more clear its characters. It is here seen about five times
the actual size.

in its next meal of blood there are sure to be some germs attached to its beak and so

introduced into the blood of the present victim. In the circulation of the blood

it finds its way to the brain, and by its action there produces the condition of coma
which is the outstanding symptom of the disease. Having determined the exact

species of tsetse-fly that is the carrying agent, Bruce found that the ravages of the

disease coincided with the distribution of the fly. Sleej^ing-sickness affects monkeys
as well as man. Dogs and rats were found to be partiallv susceptible to inoculation,

but efforts to infect guinea-pigs, donkeys, oxen, goats, and sheej) yielded negative

results.

Thus it is shown again that though Insects may be regarded by some superior

' 'l"i\]);inosoin.'i f^aniliiensc. - Glossina" ]ial]>alis.
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persons as altogether too insignificant to engage the serious

study of inteUigent men, a contemptuous ignorance of their

forms and habits may result not only in heavy financial loss,

but in rendering vast tracts of rich country uninhabitable by

man and his herds of domestic animals. Sir Harry Johnston

has shown, too, in this connection how the love of finery in

one part of the world may result in the infliction of untold

misery upon human beings in another part of the world,

for he has pointed out that the destruction of Insect-

eating African birds for the sake of their plumage has led

to the unchecked increase of the very flies that s])read

this dire disease.

The Drinker and the Lappet.

The drinker ^ is a fine moth much like the egger and

the fox moths, but with the fore-wings more pointed at

their tips, a diagonal dark line from the tip to the middle

of the hind-margin, and a couple of silvery-white spots near

the centre of the front margin. It flies

Photo by] [H. Main, F.E.S.

Eggs of the Drinker.
The large eggs are laid in clus-

ters on thestcmsof grasses. In

this group some have hatched, [^^ T yjy ^nd has a prefercncc for moist
and tlie young caterpillars sJ j > ir

havemadea first meal of the placcs, such as grccn lancs, marshcs, and
egg-shells. At the bottom of -i ' o ' '

the cluster a caterpillar is

emerging" from the egg. Twice
the actual size.

moorlands. The caterpillar is of goodly

proportions, about two and a quarter

inches long, of a dark slate colour on which are laid innumer-

able dots of yellow in lines. Its hairy covering is of three

or four kinds : along the back are two rows of tufted, short

black hairs and between them longer brown hairs ; along

the sides are shaggy locks of yellowish-white hanging down
and almost hiding the legs. Just behind the head stands

a pointed hair pencil, and a more bushy brush points back-

wards from the tail-end of the back. It may be found quite

small feeding on various coarse tall grasses from August to

October, and again of larger size from April to June. In

between these times it is enjoying a winter rest. About June
it may be seen spinning its long brown cocoon to a stout

grass stem. This is of peculiar form to suit the narrow
situation. It is broader in front (or the top end), which is

rounded, and tapers considerably to the lower end. The
chrysalis is brown. As already mentioned in the article on

eggers, the caterpillar is a thirsty creature and imbibes the

morning dew-drops, a fact that was observed more than two
centuries ago and led to its being named the drinker, whose
meaning is repeated in the Latin potatoria.

Photo by] [H. Main, F.E.S.

The Drinker-Cater-
pillar.

'I'liis large hairy catrrpill.ir

feeds on grasses, and is brown
in colour with yellow stripes

But the finest of our representatives of this familv is the tufts of hair are white, and on

2 1 ,t .L -11 1 ,1 'I'l i
"^ -11 • tlie back near each end is a

both as caterpillar and moth, i he caterpillar is i)oiuted tuft of biacu hairs.lappet,^ both as caterpillar and moth.

' Cosiiiotriche j^otaloria. Gastropacha querci folia.
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about lour inclies in length, oi a dark-grey colour, anil thiekly clothed with hne,

short hair. Ah^ng the sides is a fringe of much longi'r and brown hairs. There

are two white marks on the back a little behind the head, and at tin- tail-end there

is a short, thick, horn-like elevation. Below the side fringe are the flesh\- lappets

which ha\e suggested the creature's name. It feeds upon blackthorn, hawthorn,

a})ple, and sallow. When it is feeding ui)on bushes whose

branches are more or less covered with lichens, it is said

sometimes to duplicate the white spots on the back, which

has the optical effect of breaking uj) its great bulk and

bringing it into closer harmony with its surroundings.

Like the drinker, the lappet-caterpillar hrst sees the light

in August, and only feeds for a lew weeks before seeking

retirement for the winter. It becomes active again in

spring, and is full grown in May or June, when it spins

a rather long, grey cocoon in which it uses its long hairs

to felt in with the silk. This is attached to the lower part

of the tree upon which it fed. The dark-brown chrysalis

IS covered with a sort of " bloom," due to the calcium

oxalate referred to in connection with the eggers, and it

pretty well fills the cocoon without having room for wriggling.

The moth is a night-llyer and is, therefore, seldom

seen on the wing ; but those who know what to look for

may find it at rest in the day-time sitting on a leaf. The
female measures three inches or more across the wings,

which are dark rust-colour suffused with purple and crossed

by several dark wavy lines, made up for the greater part

of small " halt moons." The outer margins of all the

wings are scalloped. The reason why it cannot be seen

easily wfien at rest is owing to a characteristic trick of

disposing its closed wdngs. The fore-wings are folded

along the sides and over the back to form a sort of span

roof, and the front margin of the hind-wings is brought

under them and ilattened out on the leaf. In consequence

we get a resemblance, not to a moth, but to a bunch of

withered leaves. This was probablv the earliest noticed

example of protective resemblance among Insects, and

the figure of the moth in its resting attituck' was familiar

in natural history books long before an\bod\' thought of

/',V./,. /)i] [//. .UoDi. F.E.S.

Lappet-Caterpill.'\r.
Ill this photograph the caterpillar 13

;.liown of th" natural sizo. .'Mong
I he sides will be seen tlic lltshy folils

Ironi which the Insect gets its popular
IKTUe.

the imj)ortant part such resemblances pla\' in the struggle

for existence. Much the same trick is played by the rare

small la})pet.^ This moth escaped notice as a British species until the year 1832,

\\hen Mr. Atkinson, collecting on Cannock Chase, stooped to secure a small moth of

aiu)ther kind, and saw a dead leaf hanging from a bilberry bush. Something

about that supposed leaf arrested his att^Mition, and he examined it closely, with

the result thai the small laj)pet-moth was atlded to the list of IJiilish Insects.

' Epicuaptcia ilicilolia.
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Cardboard-Wasps.

The social wasps with which we are acquainted in this country protect their

many tiers of brood cehs by building a bag of several layers of fragile paper, made
from wood-pulp prepared by their own jaws. In Tropical iVmerica there is a wasp ^

that builds with a view to the society being continued year after year. It has

therefore improved upon the flimsy paper bag that needs constant strengthening

by means of additional layers of paper on the outside. Our paper-making wasps

have a lease on one life only—the queen's—and they build accordingly ; but the

cardboard workers build as though they had a freehold and the house was to serve

for successive generations. They still use wood-pulp for their material, but it is

more linely divided and mixed with a greater proportion of their own saliva. Paper

is not the word for this material. It is thick, tough, solid, with a smooth hnished

surface upon which one could write with pen and ink ; and the term papier mache
is much more suitable for it.

A tolerably well-known example of this type is the Dutchman's pipe nest of

a slim-waisted wasp, which as it hangs from a branch is more suggestive of a bell

than a pipe. The pipe-shape is produced by

exhibiting it inverted, with a length of the branch

to which it is attached by its builders to form the

pipe-stem. The style of its architecture is, like

that of our native wasps' nests, of an ingenious

character, since it allows of increase from small

beginnings up to any size that may be required

A Honey-Wasp. by the growth of the community, without depart-
Certain waspiof Tropical Amcricahavc the remark- • r xi i

• •

4-l,„
able habit of storing honey in their cells as some nig Irom thc plan or m any way maimig the
Dt the bees do. Their nests are of enormous size. , ,••, -i „jj.
The species whose photograph is pivcn above is the Symmetry, as sometmics happens when man adds
builder of thc nest shown ou the page opposite. • ,i j j-^- j. i •

i. 1 „t,„J^
It is only half this size. wmgs OT othcr additions to his ancestral abode.

The combs in this case are attached by their edges to the firm walls, and

all have a curve which makes the upper side concave and the lower side

convex. It is to the lower side that the cells are attached so that their

mouths open downwards, just as in the comb of the common wasp. The

broad end of this bell-shaped nest is of the same solid material as the side

walls, and has an entrance hole in its centre. A corresponding hole is in the centre of

each comb, and permits passage to and from the successive floors ; for there is no

means of getting round between the wall and the edge of the comb as in the nests

we know most intimately. When the increase of the population makes an increase

of cell-accommodation necessary the pasteboard-wasp extends the side walls at

the mouth of the bell and builds a new sheet of pasteboard across. The former

lower wall is then used as the base of a new comb, a new set of cells being constructed

over its lower face. It will be seen that by this method of construction there is

no waste of labour, such as is involved in the nests of our common wasps, where

the outer layers of the walls have to be constantly renewed as the inner layers

are cut away to allow of the addition of new cells to the circumference of existing

combs. Another point in this method of building worth notice is that the floors

' Cliaitcruus cluirtariiis.



Nest of the Honey-Wasp.
This enormous nest has complete box-like wallsVilh a single orifice for entrance and exit It is studded all over with thorn-like projections
and rough knobs, which may be for the purpose of discouraging the attacks of animals to whom the smell of honev or wasp-grubs may be an
attraction. It is suspended from a stout brancli around whirli a strong band of the ncst material is construe ted. Its interior is shown
on page 361.

359
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being a continuation of the walls, there is no need for supporting pillars between

the combs, and the whole of the space between any two floors is entirely unobstructed.

Owing to the solid character of the pasteboard, and the fact that the only access

to the interior is by a single aperture on its lower side, the structure withstands

the destroying effects of tropical storms, and lasts for years. Even after the wasps

have done with it, it sometimes serves as a nesting-place for birds.

The colonies of these pasteboard-wasps are continuous, like those of the honey-

bee ; and when the nest has reached its maximum size, the surplus product of the

brood combs is got rid of by sending out a swarm, with a queen, to form a new

community.

Somewhat similar are the box-like nests of some of the species of polybia. One

of the most remarkable of these is that of the honey-wasp, ^ a native of Brazil and

Uruguay. It is about a couple of feet in depth with a circumference of three feet.

Its envelope is of thick card, but instead of being smooth the exterior is beset with

stout spikes, which have been supposed to be a defence against the attacks of

mammals that have a " sweet-tooth "—for, strange to say, this wasp stores honey

in some of its combs. We say
" strange," but it is strange only in

contrast to the habits of most of the

wasps we know. Even the Insect-

feeding wasps are fond of sweets, but

they do not store honey because they

do not want it for winter consumption.

If one considers why bees store honey

it appears quite natural that a com-

munity of wasps that continues un-

broken for years should do the same.

This point of view, however, never

occurred to the naturalists of a hundred

years ago, when the existence of honey-

storing wasps was first brought to their notice. They rejected it as a traveller's

tale. The first intimation of the existence of honey-wasps was made bv the Spaniard,

De Azara, who had spent thirteen years in the work of a boundary delimitation

commission in Paraguay, at the end of the eighteenth century. His published

account of his travels was much criticized because of this statement, and whilst

some regarded it as a pure fabrication of the Munchausen class, others thouglit

the Insects he considered wasps were really bees. When about forty years later

specimens of the nests reached this country and were examined by Dr. Adam \Miite,

of the British Museum, dry honey was found in the combs, and the reputation

of De Azara was rehabilitated. Since then other tr()])ical si)ecies of the same genus

have been found to have the honey-storing habit.

One reason for the suspicion attached to De Azara's statement was the fact

that, so far as was then known, wasps arc feeders upon animal substances, and
feed their grubs upon Insect remains. The sweets that attract \\-asps in the autunni

are not so much taken as food as an indulgence of the apjK^titc*. r>ut the norm;il

1 P(il3'hia scutcllaiis.

A Cardboard-Wasp.
Another species— liliacea—of the cardboard-making wasps. This
example isrepresented on a scale of two and a hall times the natural
size.



In aiiluinn, wluiii fmsts nifilits ami increasitifl scarcity of insccl food tcacii llie wasps thai It will lie impossible to
rear their tinilis to the fmal staiie, they are dra^^ed from the cells in the combs, sliiii^, and carried into the fields,
where they s;irve as food for the birds. The scene shows a nest entrance in a bank from which the wasps einer.iie

vvitli their loads.
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food of the wasps cannot be stored up except in the stupefied living condition ; and

we may take it that with the evokition of the permanent community came the

discovery that honey was a food that could be stored without losing its value,

Most animals would hesitate to attack a wasp's nest, especially one so large

as that of the honey-wasp ; but the jaguar is said to do so in spite of the stout

cardboard spines that bristle all over the exterior of the nest. It may be supposed

that the sharp, strong claws of

such an animal would have little

difficulty in tearing open the card-

board box, and breaking off por-

tions of the comb. Apparently,

in this case it is the grubs in the ^^™^ ^1

comb rather than honey that is the ^^^S r \

attraction to the jaguar.

Katydids.

In reading stories b\- American

authors who have laid their scenes

in rural surroundings, one is sure

to come upon references to the

katydids and their shrill songs,

whose sole burden is the reiterated

assertion that Katy did something

or other. As a rule we get no

further. Every American reader

knows so well what a katydid is

that it is c|uite unnecessary for the

writer to explain that katydids

are several species of long-horned

grasshoppers which agree in utter-

ing sounds that resemble the words,
" Katy did," with variations. The
reader who knows the long-horned

great green grasshopper ^ of the

South of England, that sits in the

bushes and pours out a succession

of ear-piercing trills, will know in

a general way what the katydids

are like. The sounds in both cases

are not \'ocal but purely mechani-

cal, and are produced by the bases of the Insect's wing-covers. Kiley says of this

sound-production by one of the commonest species of katydid :

—
" The wing-covers

are partially opened by a sudden jerk and the notes produced by the gradual closing

of the same. The song consists of a series of from twenty-five to thirty raspings

as of a stiff (]uill drawn across a coarse file. There are about five of these raspings or

' Locusta viridissima.

Interior ok Ho.\ey-\V.\sp's Nest.

A specimen of the nest, whose exterior is shown on page 359, has had the

walls partly stripped ol! to show the internal structure. The walls are of

a kind of papier machc, to which the combs are connected by their edges.

All the combs are curved, and the cells open on the converse side of the

curve. The nest is often upwards of two feet in length, with a circumfer

ruce of three feet at the lower part.
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trills per second, all alike, and with equal intervals, except the last two or three, which

with the closing of the wing-covers run into each other. The whole strongly recalls

the slow turning of a child's wooden rattle, ending by a sudden jerk of the same
;

and this prolonged rattling, which is peculiar to the male, is invariably and instantly

answered by a single sharp ' chirp ' or ' tschick ' from one or more females, who
produce the sound by a sudden upward jerk of the wings." The kat3-did properlv

so-called^ is a native of the vSouthern and Eastern States. The bright-green wing-

covers are very leaf-like, and so long that the wings are entirely hidden. The antennae

are considerably longer than the entire length of the body. The female has a long,

curved, sword-shaped egg-placer that is almost as long as her hind-body. The

end of it is sharp pointed, and the lower edge is slightly toothed at this part. By
means of this organ the

slate-coloured eggs are

placed in crevices of bark

and the soft shoots of

woody plants.

But the commonest
of the North American

species is the angular-

winged katydid,"^ and this

is the species whose life-

history has been closely

studied and worked out

by Mr. C. V. Riley, fi'om

whose account we have

already quoted his refer-

ence to its notes. Its

green, net-veined wings

are long, and the shorter

wing-covers are broad and

of the same colour. The
egg-placer of the female is

very .short and strongly

curved in accordance with

her habit of gluing her eggs
to shoots instead of burying them iii the ground or hiding them in crevices. This
operation is performed mostly at night, and she begins by bitin? the bark of the

selected shoot to make it rough and so afford a better hold for the eggs. There are
many batches laid, from the beginning of September onwards, and altogether one
female will lay from a hundred and fifty to two hundred ei.'L'^s

Towards spring the eggs swell up somewhat and lose their flat appearance.
Early in May these hatch, and the yoimg katydids emerge from the free end of the

egg. In the act of hatching they cast their first skin, and leave it, a white, crumpled
film, attached to the split egg-shell. Its body is now an eighth of an inch long,

but with its hind-legs and its antennae extended fore and aft, it measures half an inch

1 Pterophylla concavus. - Orophus retinervis.

Phgto by]

Nest of AIarabunter Wasp.
[H. Baili

The nest of a Brazilian species which is attached to a bough so that the single entrance
is beneath. The cardboard-hke material of the case is so solid that it is said the surface
may be written upon with a fine pen.
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After a rest of about twenty minutes to allow full expansion of all its parts

and the consolidation of its integuments, the little katydid begins to run around,

to take leaps, and to exercise its jaw^s upon the vegetation. It remains in this larval

stage for seven or eight weeks, during which time it again casts its skin three times.

The third time (fourth including its moult in the process of hatching) is the end

of the larval stage : with the assumption of its fifth skin it has become the equivalent

of a chrysalis with incipient wings packed up in wraps upon its back.

At the end of this stage the nymph takes firm hold of a twig with its feet, and rests

awhile. It feels that a change is coming, and waits quietly for it. At length the

skin splits from the front to the back of the head, and then around the neck or

division between the head and the

trunk. This enables the Insect tc

get its newly clad head free from the

old helmet, which slides off in front.

Then with great care the long,

thread-like antennae are jjulled out

of their sheaths, the mouth-feelers

assisting in the operation by pushing

down the old nymph-skin. When
these are quite free the Insect

indulges in a short rest, as though

temporarily exhausted by its exer-

tions. It is soon ready, however, to

renew its efforts, and does so by
a series of jerks and contractions

which impel the body forward,

whilst the old skin is held in position

by the second and third pairs of legs,

their claws being fixed in the twig.

" The most difficult part of the

whole process seems to be the

extrication of the front legs. This

once accomplished, the katydid has

something to grasp with, and ex-

periences no further trouble in

withdrawing the body and the remaining legs from the old integument, often leaving

the latter, as an almost transparent shell, in perfect shape upon the twig. It is not

allowed to remain long, however, as an object of curiosit}^ for almost the first efforts

of the transformed Insect are directed to the task of eating up this, its outgrown
and outworn garment."

There are other species of grasshoppers that are locally known as katydids
in different parts of the United States, but their habits are much the same as those

of the common one described. A very beautiful form is one from Florida, known
as the laurel-leaf katydid,^ and shown on page 363, whose wing-covers are fashioned

and coloured to resemble the leaves among which it lives.

1 Microcentrum laurifolium.

Angular-winged Katydid.
The commonest of the North American species. ] t is coloured a leaf-green,
and the wing-covers are veined like leaves. The wings are longer than the
wing-covers, and the projecting portions are coloured to agree with the
wing-covers. The photograph shows the actual size of the Insect.
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Ground-Beetles.

The numerous family of beetles so-named are to be reckoned among the best

friends of the gardener and farmer, though it is to be feared that they are seldom

treated as such. Something like thirteen thousand distinct species of the family

have been named and described from all parts of the world, and in this country

alone we have over three hundred

representatives. It might be ex-

pected that in so large a family

considerable variety of habits would

be found ; and it is so. The vast

majoritv of them feed on animal

food and hunt for it, attacking the

living to obtain it, but not dis-

daining it if they find it already

dead. But there are exceptions to

thih rule, and a few of them have

eating vegetable

growing corn, and

have been accused

of a reprehensible weakness for ripe

strawberries. Yet when we have

made allowance for these few black

sheep in an enormous fiock, we may
still regard the family as most

valuable allies of the husbandman
in all his variety.

]\Iost of the ground-beetles, ^

as their name indicates, live a sub-

terranean life, and have become
so habituated to it that they have

ceased to develop wings. There are

strong, hard, and to all apj^earance,

well-linished wing-cases, but in the

majority of species these only ser\e

to protect the back in their burrowing

operations, for the edges are united

been detected

matter, such as

several of them

Tin-: TiUK Katydid.

This is tlu' Ins t wlios'' constantly repeated call has earned for it

a name, and given it a place in literatim'. U isa native of the southern

and eastern parts of the United States. The upper example with
closed wings is the male, the lower with spread wings is the female.

It is only the male that says " Katv did," but the female makes a short

answering chirp.

;reat agility. In

the tropics, however, there are a number of species that \\vv among the foliage of

trees, and these have well-developed wings, which they n>r Ireely. Some that keep

much underground have shorter and stouter lc>gs, more litted for digging than

runninij-.

and they cannot be lifted to disclose

the absence of flight-wings. When
they arc not actually underground

they are no further away than the surface, where the\' run witl

1 Carabidae.
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The characteristic form of these beetles is neat and even graceful. As a rule

they are black, or of some dark, inconspicuous tint that harmonizes with the

surface when they are above-ground ; but often their wing-covers are grooved,

pitted, or shot with metallic lustre. In the genus ^ which gives its name to the family

the fore-body and the wing-covers have a flattened margin, which is coloured

golden-green or violet. The head, which is kept extended in front of the fore-body,

is furnished with a pair of large, sharp-pointed mandibles, which will be found

equallv well developed in the active grub, which has predaceous habits similar to

those of the mature beetle.

Some of the greatest pests to the market-gardener are those caterpillars of

moths that feed onh^ at night. Their \\'ork is

plainly to be seen in the morning in the shape of

leaves riddled or skeletonized, but a daylight

search affords no clue to the identity of the dcs-

tro3'er. At the dawn of day he has retired into

the earth or under the clods, with which his dirty-

brown colour harmonizes. Here the ground-

beetle or its grub mav come across him ; then the

sharp mandibles will be brought into use, and the

gardener will have one enemy the less. Of course,

when he is digging and comes across ground-beetles

or their grubs, he does not discriminate in their

favour. He knows nothing of their habits, and

regards their presence in the soil as evidence of

evil intentions towards his crops. So wdre-worm

and ground-beetle-- eneniv and friend—share the

same fate. Some of them abroad have been found

to do good service bv killing and eating locusts

in their early stages. Othejs make a speciality of

destroying slugs and snails, and in order that they

may pursue the latter when thev withdraw them-

selves well into their shells, the beetles have had

their structure modified, the fore-body being

narrowed and the head made long and slender

to enable the ja\\s to reach the snail. One such

-

is fairly common in this country, among moss and

dead leaves and under stones, in the places where snails are numerous (see page 2()S).

The beetles of this family that are best known to the public are the little

sunshiners,"^ under which name several distinct species are popularly confused.

If they are not familiar to the adult members of the population—who may have

forgotten them—they are quite well known to the children, among whom survives

a superstition that if one of these golden-glossed beetles be killed rain will inevitablv

fah. As the children are advocates for perennial sunshine the active little beetle

is always allowed to go free. These beetles appear to differ from the great majority

of the family in being at least partially addicted to a vegetable diet.

1 Carabus. - Cvchnis rostratiis. ^ .\niara

Plwto by] \H. Bastin.

Violet Ground-Beetle.
.\ common garden beetle that renders good service

by the destruction of root-feeding grubs. It

is photographed as usually seen when it comes
above-ground. Its black colouring gives ^iol(t

reflections, and it is margined with a line of golden-

violet. Its actual length is about an inch.
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Among these ground-beetles are a number of cave-dwellers ^ found in the

great caverns of Europe and North America. These, having no occasion for sight,

are blind, and some of them have lost not only their eyes but the optic nerves as

well. But the loss of sight appears to be compensated by a liner develoy)ment

of the sense of touch, for they are fully as active as those that have sight. Other

blind beetles of this family are found living under deeply imbedded stones, and

have never been found above-ground. We have a native genus- whose members

live under stones and in deep crevices, and some of these show great diminution

in the size of the eyes. Two other of our native species ^ live under stones on the

seashore, between tide-marks. As the tide comes in they do not trouble to run

up the shore out of its reach; they merely retire under stones and allow the water

to cover them. This behaviour is made possible to them by the possession of a

couple of air-sacs within the hind-body which hold a sufficient amount of air to

sustain their respiration until the tide goes out again and sets them free to prey

Photo by] [P. H. Fabie.

The Golden Ground-Beetle.
This beetle is common in France—where it is linovvn as tlje gardener—whence it often makes its way to English markets in crates of

vegetables. Like the others of its family, it is voracious, and destroys large numbers of noxious Insects in fields and gardens. Other
inhabitants of the soil .ilso fall victims to it, as in this case, where a party of " gardeners" have set upon a large earthworm and are

tearing it to pieces.

upon certain little sea-snails thcv find among the seaweeds that have been washed

ashore.

One of the finest of the members of this family is a beetle which, borrowing

from its scientific name,* we may call the beautiful searcher. It is rare in this

country, but is found in the New Forest and a few other localities. It is broad

in proportion to its length, and of a beautiful dark bronzy-green or violet-black
;

the wing-covers each bearing three rows of minute pits, and having the remainder

of the surface delicately grooved in two directions. Owing to its rarity here we
cannot claim for it that it is a very valuable member of the British fauna ; but

on the Continent an allied species is more abundant, and its activity in the interest

of the timber-grower is so patent to all that it is acknowledged, and care is taken

not to destroy it. It haunts the oak- and pine-woods, which suffer so severely

from the attack of the caterpillars of the processionarv moths ^ that large numbers
of trees are absolutely killed through the loss of their foliage. The caterpillars

1 Anopthalmus. -Trechus. * Aepus marinus and A. robinii. ^ Calosoma inquisitor. ^ Cnethncamjia.
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of this moth spin an extensive web of silk on the trunk, under which several hundred

of them pass the day, marching out in procession in the evening to feed upon the

leaves of the tree. The grub of the beautiful searcher is an active creature, some-

thing like a lach'-bird grub, dark coloured and flat backed when not overfed.

This grub searches for the tents of the processionary caterpillars, and entering behaves

like a wolf in a sheep-fold. Caterpillar after caterpillar he attacks with his sharp

jaws, and gorges until his skin is inflated and tight. If several of the beetle-grubs

ha\-e got into the same tent there may come a time when all the caterpillars have

been consumed. Two searcher-grubs may be making a meal of the last caterpillar,

and \Nhen it is finished the larger

or stronger of the beetle-grubs

may finish by eating his brother.

One other species of these

ground-beetles must be men-
tioned, because it affords an

illustration of one way in which

man}' useful Insects are pro-

tected from more powerful

enemies. This is the little bom-
bardier-beetle, ^ quite a small

member of the family measuring-

only 10 mm., if we leave legs

and antennae out of the account.

Its head, fore-body, legs, and

antenna? are brick-red ; the

wing-covers, which only hide

two-thirds of the dusky hind-

body, are blue-black. It is

under stones on

and seashores.

definite appears

as to its w^ays

living, except

to attack other

Insects, like most of its family.

\\'ithout having had any ()])por-

t unity for observing it in its

haunts (it is a very local Insect), we venture the suggestion that it will be found

to feed principally upon snails. The suggestion is based entirely upon its build.

The hind-body is narrow and almost cvlindrical, the fore-body and head not more

than a third of the width of the hind-b()(l\ , and appear to be planned for their inser-

tion into snail-shells. I5ut the peculiarity that has made the bombardier famous

and given it both popular and scientific names, is its power of producing mimic

explosions accompanied by a smoke-like vapour of evil odour. !\Iost of the members

of the familv have glands at the tip of the hind-body from whicii when attacked

1 Brachiniis crepitans.

found lurking

river miargins

Nothing verv

to be known
of getting a

that it is said
Photo by] [E. sup, F.L.S.

]j1g-he.\ded Bkoscus.
.•\ common ground-beetle of more robust build than the species of carabus.

Its less graceful appearance is due to the bre.idth of the head and fore-body.

Its colour is a uniform black, and it is represented four times the size of life.
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they eject a caustic and ill-smelling fluid, with the object of disgusting a pursuer.

In the case of the bombardier, this fluid rapidly volatilizes on exposure to the air,

and goes off as a bluish vapour. Its emission is accompanied by a cracking sound.

Dufour describes the odour as similar to that of nitric acid, and says that litmus

paper reddens on being exposed to its fumes. One can imagine the effect produced

on its pursuer by such a discharge, which can be repeated. Cooper, quoted bv
Stephens, has recorded that one specimen " performed the operation no less than

thirteen times in rapid succession "
; and Rolander says it is capable of twentv

discharges. The volatile fluid if brought into contact with the human skin causes

a burning sensation, and makes a red mark, which afterwards turns brown.

Mosquitoes and Gnats.

When a townsman goes into the

countr}^ and takes a rest on a flowerv

bank, he sometimes gets bitten b\' a

gnat. The part of his anatomy selected

by the Insect for experimental borings

is usually either the ankle, the temples,

or the back of the neck. The so-called

" bite " of the gnat is a stab from a

stiletto, and the instrument being

perforated the Insect is able to suck

a dro}) of blood through it. The stab

itself is nothing—a mere pin-prick, but

the Insect appears to inject a minute

drop of some liquid, probably for the

purpose of thinning the blood and

making it flow more freely. But with

some temperaments it does more than

this---it produces a smarting, burning

sensation, and around the puncture thePhoto by]

Beautiful Searcher.
[E. Step, F.L.S.

One of the prettiest of the ground-beetles, but unfortunately rare
in this country. In both grub and perfect stages it preys upon
noxious Insects. An allied species on the Continent wages war upon
the destructive processionary caterpillars. Twice the natural size.

flesh may swell up into a large in-

flamed bump. When there are symp-
toms such as these the victim is

assured that he has not been bitten by an ordinary common gnat—it must have

been a mosquito, such as one reads of in books of foreign travel. No British Insect

could be so malignant ! To such a sufferer the statement that the Insect

sometimes dies as the result of its indulgence in human blood will be read

with satisfaction—it is so like the finale of Goldsmith's Ele^y on the dog who
" to gain some private ends, went mad and bit the man." In the result we
know on good authority that :

—

" The man recovered of the bite
;

The dog it was that died."

Even man may have in his blood some microbe that is deadly to blood-sucking

flies as well as to dogs. Naturally, we only look at the matter from our own point
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of view ; but it is possible that some of us who are badly tormented by Insects

may in return cause serious mortality among our little persecutors.

But the point we wished to make plain is this—that gnats are mosquitoes, and
that mosquitoes are only gnats translated into Spanish. This will be unconvincing

to the people who think it is more interesting to be bitten by mosquitoes than bv
common gnats

;
just as they would be rather pleased to tell you they suffer from

arthritis, but are ashamed to confess to so vulgar a complaint as gout ! Let it also

be understood that these terms—gnat and mosquito—are general, like butterflv

and moth, and do not indicate any particular species. We have in this countrv
alone about a dozen species of gnat, and they do not all belong to one genus, or

even to the same family. From the popular point of view it is unnecessary and
rather absurd to distinguish between species of flies that appear so much alike

that only specialists can sepa-

rate them ; but there are

marked differences in the early

stages.

•~\
The common gnat ^ has an

aquatic grub about a third of

an inch long, with a swollen

fore-body and a long, slender

hind-body of nine segments,

but no legs. It has the pecu-

liar habit of hanging, as it were,

from the surface-film of the

_ water, head downwards. It is

X^j^

^^k enabled to do this—in spite of

'0\ ^L its being heavier than water

—

^ owing to its possession of a

-<«» tube which starts off at an

^ angle from the eighth segment,

and ends in five flaps. This

tube is in connection with the

internal air-tubes, by means of

which Insects get their blood
supplied with oxygen, \\hen the gnat-grub dives into the depths of its stagnant
pool or water-butt, the tube is closed by the five flaps meeting in a point ; but when
it is feeding head downwards at the surface the flaps are spread out and lie upon
the surface, in such manner that they form a shallow funnel which at once admits
air for respiration and buoys up the grub. The head bears a number of delicate

lashes by whose movements microscopic food is directed to the mouth.
After incessant feeding and several changes of skin, the grub becomes a chrysalis.

It now bears some resemblance to a minute tadpole, for its head and fore-body are

conjoined like the head and body of the tadpole, whilst the long, slender hind-body
of the gnat resembles the tail of the tadpole. The gnat-chrysalis has what may
more fitly be called a tail consisting of two lobes at the end of the hind-body, which

^ Culex pipiens.

[//. 5. Cheavin, F.R.M.Pholo by]

Head of Female Gnat.
The headof the female is here shown on a scale of thirtv times the actual size
The sucking extremity of the long proboscis is shown, with the accompanying
lancets by which the incision in the victim is made.
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it uses as paddles for propelling it through the water. There is no longer an\-

air-tube at this end of the Insect, but from the back of the large portion there stands

out a pair of curved trumpet-like tubes which serve the same office. The reason

for the removal of the respiratory tubes from one end to the other is that this is

the part of the chrysalis that comes
nearest to the surface of the water.

Another reason will appear directly.

When the wings of the future

gnat are formed within the chrysalis-

skin, the hind-body is extended and
laid along the surface. Then the skin

between the two trumpets s])lits and
the fore-parts of the gnat emerge. The
chrysalis-skin becomes a boat, and the

critical operation of emerging from it

in an erect position without the use of

legs or wings is undertaken. A slight

puff of air would blow the gnat over

and probably make a fatal ending to

the performance. But usually the legs

are withdrawn successfully, a pair at

the time, and rested on the water
;

the wings are spread and dried, and the

hind-body is withdrawn from the boat.

After a short rest the fully-developed

gnat is able to join its companions in

flight. But it will be seen that unless

the position of the breathing -tubes had
been changed when the Insect became
a chrysalis, this delicate final meta-

morphosis could not have taken place.

This is the common gnat ol which

one or another species is found nearly

all over the world, and is the true

mosquito. The se.xcs are easilv dis-

tinguished by the fact that the female

has comparatively simple, thread-like

antennse with short side-branches,

whilst those of the male are distinctly

bushy with frequent whorls of very

long branches. The female gnat in

preparing for the continuance of the

species stands on the water with her fore-legs resting on some slight floating support,

and her hind-legs crossed behind her. Into the angle thus formed she deposits lu-r

glutinous oval eggs to the number of about a couple of hundred. They all stand

Photos by] [A. Leal.

Gnats.
In these two photographs the distinctions between the sexes are

shown clearly. The upper figure is th.it of the male with heavily

plumed antemiiE, and longer and more slender hind-body. Thi-

comparative simplicitv of the female antennae is evident in the lower

figure. The attitude of the legs is not natural, but dictated by thf

necessity of getting them into the small field of microscopic vision.
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erectly and adhere one to another, so that finall\- they form a tiny, boat-shaped mass,

which floats safely on the water, and the emerging grubs, a few days later, have

only to push open a sort of trap in the floor to find themselves in the water.

The proboscis or piercing and sucking organ of the gnat is to the unaided eye

a simple instrument, and we have spoken of it as a stiletto ;
but viewed through

the microscope it is seen to be anything but simple in its structure, for it has no

fewer than seven separate parts. Two of these are the lengthened upper and lower

lips, which form a protecting case for the more delicate cutting needles. This outer

sheath does pierce the skin, but having a sort of knee-joint it partly doubles up

to allow the needles to enter, whilst by pressing its lobed tips against the skin it

steadies the action

of the other parts,

which are a modi-

fication

jaws

Insects.

of the

of biting

Now the

whv the

Phoio by'_ [H. S. C/icavin. F.R.M.S.
The Gnat Emerges.

When full devolopment is almost reached, the gnat-chrysalis floats, back upwards, at the surface, and
its skin splits behind the head. The gnat wriggles partly out, gets its legs out, and balancing itself

on the tips of these, withdraws its long wings and the hind-body. It has to maintain itself in this
precarious position until its parts are sufficiently firm for flight. jMagnified about ten times.

reason

male gnat or mos-

quito does not

attack man and

other animals is

not necessarily that

it is of more peace-

ful disposition, but

rather that it has

not the power—the

piercing and cutting

implements are

undeveloped.

Although our

common gnat can

make itself exceed

-

ingh^ unpleasant

through the irrita-

tion and disfiguring

swellings produced

by its blood-sucking, it has not yet been detected as a carrier and transmitter of

disease ; but a member of the same genus, ^ the brown mosquito so prevalent in

Southern India, is the transmitter of elephantiasis. Several allied species, but

belonging to another genus, ^ are the carriers of malaria, which they accomplish

by sucking up the germs with the blood of an already afi^icted person, and

inoculating a healthy person with them when they take another meal. The
parasite runs through its course of development in the body of the anopheles

mosquito and stores the Insect's salivary glands with a fresh stock of germs for

dissemination.

1 Culcx latigans. 2 Anopheles.



Photos by]

Early History of the Harlequin-Gnat.
The female chirononins deposits her eggs in a mass attached to a water-plant. By the absorption of water this scon becomes a httle blob
of jelly, as shown in the first photogiaph, enlarged twelve times. A few separate eggs are shown on a larger scale in the second photograj)!).
lu the third, the eggs have hatched, and the tiny bloodworms issued from them arc seen magnified twehe times. The last photograph shows
a single newly hatched bloodworm seventy-five times its actual size.

S/0
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Photo by] [E. Step, F.L.S.

The Cacique.
The huge wings, which span six and a half inches from tip to tip, are coloured deep bhie with white spots. They are highly polished

and give briUiant reflections. The photograph is one-fifth less than natural size.

Another genus ^ includes the mosquitoes that are necessary agents in the pro-

pagation of yellow fever, which can only be transmitted by their unconscious aid.

Here an interval of twelve days is necessary between the biting of a fever patient

and the attack upon a healthy person, and during that period the germs absorbed

pass through certain stages which make the mosquito an efticient distributor of

the disease to all whose blood it samples. It was the discovery of the facts concerning

this species that enabled the United States Commission to extirpate yellow fever

from Cuba, and a few years later the experience thus gained made the completion

of the derelict Panama Canal works possible. It was a case of Gulliver against

the Lilliputians ; but no military conquest recorded in history is fit to be compared
with it. The French Panama Company had from fifteen to eighteen thousand labourers

at work, and annually lost between sixty and seventy per thousand from yellow

fever and malaria. At length, after fifty millions of money had been spent, the task

was abandoned as impossible under such difficulties. Recentl}^, Colonel Gorgas,

with the experience gained in Cuba and the assistance of a staff of reliable helpers,

cleared up the belt of land through which the canal was to run, abolishing the breeding

places of the gnat, screening every water-vessel, and fumigating every house with

sulphur and pyrethrum-powder. The enemy, whose minuteness and abundance

made its conquest to appear an impossibility, was routed. Yellow fever became
practically extinct in that region, and the Panama Canal is an accomplished fact.

The victory over the malaria-gnat was, in a sense, more difficult, because its

early stages are passed in clean water which, of course, cannot be sacrificed. But
it is more under control because the gnat rarely flies farther than two hundred yards

from its breeding pools ; and if the inhabitants are dosed with three grains of quinine

per day, their blood is rendered poisonous to any malaria germs that may get into it.

^ Stegomyia.
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Commonly confused with the gnats are the harlequin-flies,^ whose aquatic

grubs are well known as " bloodworms " in stagnant waters and the mud-banks
of rivers. The perfect fl\' mav often be seen flving up and down our window-panes

;

and when at rest it ma}' easily be distinguished from a true gnat by a trick it has

of raising its first pair of legs from its support. The true gnats commonly raise

the hind-legs under similar conditions. The eggs are laid in gelatinous masses,

as shown on page 375, attached to anything at the margin of the pond. From these

hatch out very minute "bloodworms," which ultimately attain a length of about

an inch, and are distinguished from ordinary gnat-grubs by their blood-red colour.

Butterfly Beauties.

Among the grandest of the known forms of butterflies are the members of

a genus that is confined to Tropical America. Fabricius more than a hundred

years ago named this genus morpho, to indicate their beauty of form. To beauty

of form are added brilliance of colour and magnificence of size. Although in

expanse of wing measured from tip to tip they are surpassed by the bird-winged

butterflies of the eastern tropics, in total wing area there is not much difference,

for whilst the bird-wings have these organs long and narrow, in the morphos they are

very deep. But in proportionate expanse of wing relative to the size of the body,

whose muscles have to work and control those wings, the morphos take the first place.

Pholo bv]
'•^- ^'^f' ^^^

The Didius.
The colouring of this species—which measures six inches across the fore-wings-is a beautiful pale blue with darker margins to all

the wings.

1 Chironomus.
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The prevailing tint of the morphos is a brilliant sheeny-blue of varying shades

on the upper surface of the wings ; but on the under sides we have various tints

of brown and white, to render the Insects less conspicuous when they are at rest

with the upper sides pressed together over the body. Some of them have longer

wings than others, and these are noticeably high-flyers, habitually taking altitudes

between twenty and a hundred feet above the earth. Those with deeper wings

fly lower, and even descend to the ground to suck the juices of ripe fruit that has

fallen. The high-flyers never descend to the ground.

The life-history of these Insects may be very briefly indicated generally, as

it is impossible here to enter upon a description of the fifty or so species individually.

The eggs are globular and translucent, smooth or with slight ornamentation of the

P''olo by] [£. Step. F.L.S.

The Menelaus.
A. Brazilian species measuring six inches across the fore-wings. All the wings are entirely blue, with the exception of the inner margins
of the hind-wings, which are brown. The smallness of the body in comparison with the wing area is specially noticeable in this and the
next photograph.

surface. The caterpillars are in shape much like those of our purple emperor,

with a forked tail, and the head divided in the middle. Some of them are con-

spicuously coloured with red, yeflow, black, and white, and clothed with spines.

These colours are doubtless of the nature of warnings to birds that they are not

palatable
; for although night-feeders, they congregate in open positions in the

day, as though conscious that their vivid colours will protect them from interference.

A further protection is found in the spines, which break off and enter the skin when
the caterpillar is carelessly handled. How secure they are in their exposed resting

positions is shown by the fact that the caterpillars of a common Brazilian species ^

will congregate in a cluster of a hundred or more on the trunk of a tree, and those

1 Morpho acliilles.



Photos by]

The Venus.
[£. sup. F.l.s.

wKndsand^l«KnI wh^^^^^^ ""'T''
",''' ^''"'"' •'^!"T<^a" "'°n^^'° ** quite as beautiful, tlie upper side being a briUiant glossy blue,

Tnd vvh e Fro.rtin to in of fll""''" '"'?; '''°"'" '" ""^ lower Photograph, is a fine combination of spots, blotches, and rings in chocolateanav\nue. l rom tip to tip of the forc-wings the measureniont is five and a quarter inches.

379
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of another species^ hang together as a red bunch on the twigs of their food-plant.

They change into stout, oval chrysalids with divided heads.

Although these butterflies are highly esteemed in collections for their size and
magnificent colouring, and have consequently been much hunted by assiduous

collectors, Kaye says that some of the woods—the morphos are purely forest Insects

—in South Brazil teem with them, just as Bates described them at the time of his

exploration of the Amazons country to the north. The latter says :" Morphos are

among the most conspicuous of the Insect denizens of Tropical American forests."

We will content ourselves with brief notes on the species whose photographs

appear as illustrations. The difficulty in referring to them is that they have no

popular names ; but as the scientific names are mostly derived from those of persons.

Photo by] [E. Stcf, F.L.S.

Sulskowsky's Butterfly.
The beautiful under side of this comparatively small morpho is shown in this photograph. Its colouring consists of a marbling of pale
brown and brownish-white, diversified with ring-spots. The upper side is pearly pale blue, with brown tips to the fore-wings and little

tails to the hind-wings. It measures four and a quarter inches across the fore-wings.

real and mythical, these will be more or less familiar words to the general reader.

The Venus '^ is a Central American species which measures five and a quarter

inches across the spread fore-wings, which are of a brilliant glossy blue with a broken
band of white across the middle and a line of six smaller white spots between it

and the hinder edge of the wing. The hind-wings are of similar colours, but here

the white band is unbroken and the smaller spots are more or less crescent shaped.

The under side is a beautiful arrangement of irregular spots, blotches, and eye-marks
in pale chocolate and white. The cacique ^ measures six and a half inches across,

and is of deep blue with a row of white spots near the margin of the fore-wings
;

whilst the inner margins of the hind-wings, which lap the body of the butterfly,

^ Morpho epistrophus. - M. cypris. ' M. cacica.
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are brown. The didius^ measures six inches, and is almost wholly of a beautiful
" moonlight " blue ; the exception being the dark-coloured margins of all the wings
and the brown inner border of the hind-wings. Menelaus- is similarly self coloured
without the dark outer border, but the inner margins of the hind-wings are brown.
Sulskowsky's morpho^ is comparatively small, measuring little more than four

inches across. It is of the pale blue suggestive of mother-o'-pearl, with brown
tips to the fore-wings, two
little tails to the hind-wings,

and two red dots above them.

On the under side it is marbled
with pale brown and brownish-

white, and has several con-

spicuous eye-spots. The ega'*

is a Colombian species, mea-
suring four inches and a half,

and is purplish-blue.

Pond-Bugs & Sea-Skaters.

Everybody knows the

slender little bugs known as

ditch-skaters ^ that flit over the

surface of fresh-water ponds

and ditches with the motion

of a racing skiff with outriggers,

except that it is spasmodic

instead of being continuous
;

but it is not so well known that

there are closely related species

who spend their li^'es on the

not always tranquil surface of

the ocean. The ditch-skaters

are remarkable for their long,

narrow bodies, and their long,

thread-like legs, which make
some of them look like spiders

skimming the surface of the

pond and never getting wet.

The first pair of legs are

very short in comparison with

the second and third pairs ; and the object of the difference is to provide a pair of

limbs with which the skater can take hold either of a water-plant or of its prey. The
middle pair cover a considerable extent of water surface, and they help materially to

buoy up the bt)dy, and b\- their action row it along. The hinder pair do this also, but

thev are held in a mou- batkw ard direction and are used more for steerintr. The whole

Photo by\

A Group of Pond-Bugs.
[H. Bastin.

Ill the centre is what wc may call the stick-Insect of the pond, though it is not
nlated to the stick-Insects proper, .'\bove, to the left, is the well-knowu boatman.
In the opposite comer is the equally connnon but flat-backed corixa. Another
common spt^cies is the naucoris, in the lower left-hand corner ; and opposite
to it is the familiar water-scorpion.

of the Insect, 1egs as well as bod\', is covered with a hne \elwly down, scarcely

Morplio didius. - M. menelaus. * M. sulsliowskyi. * M. ega. * Gerris.
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visible to the unassisted eye, which holds a film of air and so prevents the Insect

gettin.g wet, even when submerged. A

Sea-Skaters.
These remarkable little Insects— actually only half the size of their
photographs—live entirely on the surface of the ocean, often nianv
hundreds of rniles from the nearest land.

Photo by] [E. Step, F.L.S.

Giant Water-Bug.
This huge Insect, alUed to the water-scorpion of our ponds, is a rather
formidable native of South America and Trinidad, which catches
fishes and frogs with its mantis-like fore-feet. Natural size.

1 Hydrometra stagnorum.

ection made across the hind-body would

show that it is boat-shaped, the sides

being continued slightlv over the back

to form bulwarks as it were.

In one species, known as the

water-gnat, 1 the general form is much
like that of a stick-Insect on a very

small scale. One-third of the entire

length of the trunk consists of the head,

which is drawn out to an inordinate

length, and the eyes arise from the

hinder half of the head. All its legs

are long, and its antenme are pro-

portionate to them ; so that the super-

ficial likeness to a stick-Insect is com-

plete. Two of these skaters will be

found illustrated on page 162.

Built on somewhat similar lines

to the ditch-skaters, but very much
larger, is the ranatra,"^ which might

well be passed over as a length of

broken reed-stem. It is not in the

liabit of skating over the surface, but

lies cpiietly below with its long re-

spiratory tube reaching to the surface,

and for short periods ranges along the

bottom in quest of food, mainly the

grubs of other Insects. A near rela-

tion is the very dissimilar water-

scorpion, and another is the gigantic

belostoma, with whose histories and

habits we have already dealt (see

pages 24 and 161).

What one may call the sea-

skaters '"^ more nearlv resemble gerris

than they do the last-mentioned
;

but the hind-body is so greatly abbre-

viated as to look as though the major

part of it had been bitten off by some
other denizen of the deep. A number
of species are known from various

parts of the ocean surface, where
it gets sufficiently warm for Insect life

;

but so far no soecies have been found
^ Ranatra linean'r. '" Halobates.
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The Stick-Insecx of the Pond.
[liy Tluo. Carreras.

Floating on the surface of the pond is the extremely Hat and thin water-scorpion, whose fore-lcRS are fashioned innch like those of the mantis,
and for similar purposes. The terribte beakjwith which it kills its victims is well shown. Fielow are examples of the ranatra, which otTers

a strong contrast with the former species, though closely related. They are engaged in seizing nymphs of one of the mayflies. All the Insects

are shown twice the natural size.
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with wings, so that they may be presumed to spend their entire existence, generation

after generation, on the surface of the sea, often many hundreds of miles from the

nearest land. Their eggs have been found attached to a floating bird's feather,

pumice, and cuttle-bones, but in some cases the female carries her eggs about until

they hatch. The Cliallenger naturalists were constantly finding" these sea-

skaters in the towing nets, both in the Pacific and Atlantic Oceans. They are some-

times found on shallow water near the shore. They are believed to shelter from

storms by retiring to a sufficient depth to be clear of the agitation of the surface

waters.

Just as the pond - skaters get a living by sucking the juices of aerial

Insects that have had the misfortune to fall into the pond or ditch, so the

Photo by]

Lace-wing Flv.
[H. Maui, F.E.S.

These exceedingly' graceful and delicate Insects are among the most valuable of the gardener's allies, laying their eggs where tlie

green-fly are thickest, that the resulting grubs may feed upon the pest. The wings are green and lace-like, anci the con-

spicuous eyes brilliant. Slightly enlarged.

sea-skaters are believed to subsist chiefly upon the juices of small animals

recently dead that float upon the surface of the sea. Also like the pond-

skaters, they are found in little companies on the sea. But the nearest approach

in form to the sea-skaters among fresh-water bugs is supplied by a species

native of North America and the West Indies, ^ whose hinder legs suggest

a distinctly gouty tendency, as indicated in its scientific name. In this species

the middle pair of legs are of great length, and the first pair very short. The

antennae of the male are developed into prehensile organs with which to hold the

female. The species whose photograph appears on page 382 is Mullenstorff's

sea-skater.^

^ Rheumatobates bergrothi. - Halobates muUenstorfii.
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Lace-wing Flies.

Among the familiar objects of what we ma\- term garden entomology, one of

the best known is the green lace-wing ffy or golden-eye. It is not a fiy in the true

sense—a creature with two wings only—for this has four, and they are nearly equal

in size. It is more nearly akin to the ant-lion fly, the caddis-fl\', and the dragon-fly,

than to the house-fly and the hover-fly. It will be noticed that the wing is weak in

structure and not capable of powerful flight, there being only one strong nervure,

just within the front border. Although the rest of the wing is entirely covered with

a network of fine veins that has suggested the appropriate name of lace-wing, there

is nothing suflicientlv substantial to indicate swift or prolonged flight. So we find

the lace-wing fluttering silently

through the air as lightly as a

snowflake. The common species,

^

to which we particularly allude, is

a delicate green in colour, the wings

transparent and shining, but the

most striking features are the

prominent eyes, which to appear-

ance are of shining gold. From
this circumstance the Insect is

also known as the golden-eye.

There are a great number of species

known, and of these fifteen are

natives of Britain, but the differ-

ences between them are such as

appeal more to the specialist than

to ordinary readers, and a state-

ment of the life-history of the

common species will a])ply gene-

rally to tlie group. Sonie of the

species give off a very unpleasant

odour, which has earned for them
the alternative name of stink-

flies.

The eggs of the lace-wing are laid in an extraordinary manner, so that few persons

seeing them for the first time would imagine they were what the\' really are. They
are like the finest conceivable of entomological pins, half an inch long, with seed-

pearls for heads. The early naturalists, indeed, imagined they were the fruit of

some kind of moss, and classified them as such. In most cases they are sufficiently

far apart to keep their stalks quite distinct, but in some species they are so close

that the stalks unite. The lace-wing will at times afford us a demonstration of the

way in which these remarkable footstalks are contrived. When about to lay, the

tip of her hind-bodv is brought into contact wuth the leaf or shoot she has selected,

and a minute globule of gum is attached. Then, elevating her body to the full

1 Chrysopa perla.

V

J'holo by] [H. Main, F.E.S.

The Grub ov the Lace-wing.
This active little croatuiv has a hue pair of sharp-pointed jaws with which
he impales many green-fly and through which he sucks them dry. This
beneficent activity continues for a month. Three times the actual size.
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extent possible, the gum is drawn out into a thread of gossamer, which hardens on

exposure to the air. and becomes stiff enough to support the egg, which she attaches

to its extremity. In so doing, she is doubtless taking precautions against her eggs

being eaten by some other Insect, it may be against the grubs of her own kind,

for they are all of a voracious character and are not free from the imputation of

cannibalism. It has been noted that, where the eggs are sufficiently close together,

the first hatched-out grub will cling to its egg-shell and watch for the emergence of

its brothers and sisters, catching and eating them as they appear. In the ordinary

way the grub crawls down the hair-like stalk of the egg, and finds itself quite close

to a flock of green-fly.

The grub is, roughly speaking, not unlike the lady-bird grub in shape, with

six active legs and a somewhat flattened body. Its jaws are so constructed that when
not in use they may appear to be four in number, but for practical purposes the two

parts on each side of the mouth
unite to form a sharp-pointed

tube. The grub impales a succu-

lent green-fly between the points

of its jaws and sucks, when the

whole of the green-fly's contents

are drawn into the mouth through

these tubes and the empty skin

is cast aside. These jaws are hard

worked, for the life of the grub is

passed in a continuous picking up

of green-fly, emptying them, and
casting away the empty skins.

With this constant supply of food,

our grub increases in size rapidly,

and twice it has to cast its skin to

get one allowing of greater expan-

sion, until, in less than a month from

its emergence from the egg, it

reaches the limit of its growth,

and sets about arranging for its future state. It seeks a suitable crevice,

and there fabricates a silken ball or cocoon just large enough to contain itself. In

this it lies without change all through the winter, and not until the spring does it

cast off its last grub-skin and enter upon the chrysalis stage. The marvel is that

in the confined space it should be able to get free from its old integuments. As it

is, the chrysalis is packed up in what looks like a very uncomfortable position, and
if one did not know one might imagine that in the final stage the Insect was bound
to be a cripple. The legs and wings and long antennae are not all fixed up in a general

wrapper and immovable as in moth chrysalids, but are separately cased and folded

along the front of the body. A remarkable feature is the provision of a pair of

jaws which are different from those it possessed as a grub, and different from the

mouth-parts of the perfect Insect. They are indeed temporary developments to

Photo: by] [H. Mam, F.E.S.

Cocoon and Chrysalis.
The lace-wing grub, having finished its course as a destroyer, spins a cocoon
in which it passes through the winter—still in the grub stage—and becomes a
chrysalis in the spring. In the latter condition it is provided with a pair
of jaws specially for cutting off the upper end of its cocoon before the
emergence of the complete lace-wing fly. Thr<^'e times the actual size.
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be used once onh' and then aban-

doned. A little before the lace-

winp; fly is ready for emergence

from the chrysalis wraps, these

jaws become operative, and the

chrysalis cuts with them cleanly,

nearly all around one end of its

cocoon, leaving a small uncut

bit to serve as a hinge to this lid.

Then it pushes up the lid, and
still a chrysalis, crawls out into

space, where it can straighten

its doubled-up body. It uses its

legs, and with them clings to some
vertical surface where its body
and wing-buds can hang down.

This is an essential item in its

proper development, to allow the

fluids of the body to flow down
into and expand the wings ; but

first the chrysalis-skin has to be

split, and the mature Insect walks

out. It retains the vertical posi-

tion until all its parts have at-

tained to full expansion, and are

sufflciently hardened to permit

of flight.

Horned Beetles.

Some of the most striking
Having escaped from the chrysalis-skin, the lace-wing flv seeks som? place , i l^'j J'
wliere it can hang vertically until its win^s have fully expanded and hardened, among tnC mUltlCUamOUS SpCCieS
before attempting flight. One and a half times actual size. r -u j.i j.t^

•

of beetles owe then" conspicuous-

ness to a sort of copymg of the antlers of deer, antelope, and rhinoceri. Of
course, regarded from a structural point of view, these growths are in no

sense homologous with those of the four-footed beasts that they call to mind. In

some cases the antler-like growth is an excessive development of the jaws, as in

our largest native species— the stag-beetle. ^ In other species, which are suggestive

of the rhinoceros, the jaws have nothing to do with this counterfeit resemblance,

one horn being sometimes an outgrowth from the front part of the head, and another,

or perhaps others, from the fore-body, which is sometimes so greatly developed

forward as to make the head appear very small by comparison, or scarcely to

appear at all.

It is noteworthy that ihese enormous growths are, as a rule, restricted to the

male sex ; and this led years ago to the confident generalization that they were

sexual in purpose—that by means of them the male beetle was in the habit of

1 Lucamis cerviis.

Phuto f-
1

J

[H. Main. F.E.S.

Lace-wing Fly.
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detaining an unwilling female. So far as our stag-beetle is concerned that was

a reasonable explanation, and it was backed by the assertion of some observers

that they had seen the great jaws so employed. The reason for its being reasonable

is that the jaws move freely in a horizontal plane, and can be used to hold a female

in their grip. But in many others the horns are more or less vertical in position,

and moreover are fixed outgrowths from the head and fore-body. The small amount
of movement possible to the head is not sufficient to be of anv \'alue in this con-

nection; whilst even if the tips of two horns of this sort could be brought together,

their polished and tapering ends would prevent the holding of anything between

them. A notable example of horns vertically opposed is seen in the Hercules beetle,

whose portrait is reproduced on page i. The well-known European rhinoceros-

beetle ^—which, by the way, is not nearly so good a rhinoceros as some of the tropical

species of copris—illustrates the apparent uselessness of the horn by arching back-

wards from the front of the head over a scooped-out area of the fore-body ; and

there are many examples of a similar arrangement of these ornaments.

Several of the photographs we give as illustrations show that, in most cases,

these growths do not offer suggestions of any way by which they could be useful,

either for holding females or for fighting other males for the possession of females.

It is true that the North American stag-beetle- is stated to use its horns in courtship,

and there seems no reason why our native species should not do the same. So

also might the splendidly armed chiasognathus (see page 4) of South America,

whose jaws exceed the combined length of head and bod}', and are set with sharp

teeth all along the inner margins—the fore-legs having a similar armament. This

beetle has the reputation of being pugnacious, and prone to open wide his jaws

in presence of a possible foe, but Darwin found on putting his linger betwee n them

Photo by] [f. ^.'<•/•, F.r.s.

Head of a Wood-boring Beetle.
Ill this rxaiiipleof a honu fi beetle, the "horns" are due to a great development of the jaws. The aiiteiiiix also are so long and stout

that they merit the pojuilar term horns, so frequently applied to antenna-. The photograph is nearly four times larger than life size.

' Oryctes nasicornis. * Cervus elephas.
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The jaws of thethat their muscular power was not sufficient to inflict any pain,

female are quite small in comparison.

Until naturalists have devoted more attention to the habits of the great horn-

bearing beetles of other countries, which may throw some light on the uses of these

outgrowths, we are compelled to regard them as being merely sexual adornments
for the purpose of gratifying the aesthetic sense of their females. One might easily

imagine that our native typhaeus beetle ^ by rotating its body on the short central

horn marked out the circumference of its tunnel with the two side horns ; but

. we are not aware of any observa-

tions that would justify such an

explanation of their existence.

The Old Lady.

Manv butterflies and moths
are the bearers of remarkable names,

and it is not always an easy matter

to guess how these names were

suggested. In some cases the reason

for the name is obvious in some
conspicuous mark or colour, or in

some habit of the Insect. Old

lady, however, appears at first sight

to need some special explanation as

the name for a moth. Yet, if one

comes u]3on this species in the day-

time with the fore-wings closed over

the hinder pair, as shown in our

photograph, and the observer is old

enough to remember the fashions

of mid-Victorian days, he will get

an idea. There is the upper part

of the lady of those da^^s who had

passed middle age, and covered

shoulders with a

scalloped along

and the scallops

bordered and fringed. This must

have been the origin of the present name. At an earlier date the moth was referred

to in books as the great brown bar, in allusion to the broad band that crosses the

wings from front to back ; and later as old maid.

A singular trait of this rather large moth - is its liking for houses. Many moths

are attracted into open windows at night owing to the rooms being lighted up
;

but the old lady rather comes in during the day in order to find an obscure corner

where she may rest. There she may be seen day after day for a week or more
;

but it must not be assumed that she does not fly during this time. There is reason

1 Geotrupes typhaeus. 2 Mormo maura.

[£. Step, F.L.S.Photo by]

Typhous Beetle.
One of the dung-beetles or scarabs. It sinks deep pits in tlieeartli, inwhicli
it stores rabbit dung for the food of itself and its grubs. Only the male
is adorned with the three spines, which are not head ornaments but
outgrowths from the fore-body. The photograph is four times the natural
size.

her back and

fiounced cape,

the lower edge,



Plwio^ by]

Horned Beetles.
[E. sup, F.L.S.

The Io\ver photograph is of a scarab alhed to the typh.Tus on the opposite page. Here again it will be seen that the horns are a part of

s of^the';Vntau?from VVe'fA?riea
"'^

f'" H '" ^""',1
'°f" '? T^' r^'f '""«

'T^''' "^' ^^^ "^^ ^'-vel-Iike head The upper pCo^
L°^ 1.

centaur from V\ est Africa, and m this case the front, backward-curving honi is on the head, the second and fonvard-ri.ninefrom the (ore -body

3f the
jtograph

xi,„ ,..,„ I . U-- J L 1/ ;
--—....„.._ — "'v head, the second and fonvard-cur\ing one

1 he upper pholograph.is one and a half tiiues, and the lower four times the actual size of the beetles.
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for believing that having selected a suitable resting-place she returns to it day after

day. We have turned such specimens out of the house, and had good evidence

that the moth seen in the same place next day was the one turned out the dav before.

Some years ago, an entomologist named Reading, believing this to be the case,

deliberately marked certain individuals and turned them adrift, only to find that

they returned to the house. Often it is not a single moth that has been found

clinging under the cornice, or behind curtains, but six or more huddled closely

together. Summer-houses, stables, and sheds, as well as dwelling-houses are

favoured by them, any structure with a roof appearing to satisfy them. The
colouring consists of various shades of dull brown, which harmonize well with the

shadows where they rest.

In spite of its familiar habits, it is by no means a well-known moth. Its period

of activity as a winged Insect is in July and August, and in some years it is much
more abundant than usual. It

begins life as a dingy brown cater-

pillar of rather large size—that is,

about two inches in length when
full gro\\n. There is a series

of oblique paler stripes along

each side, and the spiracles are

made distinct by their red and

black colour. Young caterpillars

may be found in the autumn
feeding on various weeds. They
pass the winter in sleep, and when
they emerge from hibernation in

spring they change their food,

showing a preference then for the

new shoots of various trees, such

as sallow, birch, and hawthorn.

When full grown—about the

middle of May—the caterpillar

spins a slight cocoon, and turns to a glossy red chrysalis. In the course of a few

hours, however, the red is not visible, and instead of the glossy surface

showing, the creature is coated with a blue-grey powder, probably some form

of wax. In July development is complete, and the chrysalis-skin splits to

release the moth. Our ]jhotograph on page 395 shows a number of these

moths in an overlapping cluster, spending the day in a dark corner of a passage,

from which they flew off in the evenings and returned in the mornings.

It is probable that in this matter they may be guided by scent, the place where

they have once settled having acquired some subtle aroma from their bodies. The

red under-wing moth has also been observed to return to a day-time perch again

and again after spending the nights away. This habit, it must be understood, is

quite distinct from that of the tortoise-shell butterflies and the queen wasps that

come into houses in autumn and sleep through the long winter.

Photo bv] [E. Step, F.L.S.

Antaeus Beetles.
This photograph illustrates the difference between male and female in the
matter of horn equipment. The male, to the left, has three curved horns
arising from the fore-body, and apparently of no use except for ornament.
The female, to the right, is without even a vestige of such adornments, and
appears to be as well off without them. Natural size.
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Social Wasps.

There are a large number of wasps of various kinds that inliabit these islands,

but most of them are known only to the few entomologists who make a special

study of the order ^ of Insects to which all the wasps belong. The many that are

unknown to the general public are solitary wasps—wasps of which the females

laboriously construct a nest of some sort which is provisioned with food, an egg

laid upon it, and the nest closed up. The social wasps form communities, often

consisting of many thousands of individuals, who not only provide a habitation

for their progeny, but watch over and nurse these from the moment they escape

from the egg until they reach the winged stage, preparing their food for them, and

actually putting it to their mouths.

It is generally thought that the common wasp is a well-known Insect, but

this is not the case. There are, in fact, few Insects that are so little known—even

by those who organize clubs for their

destruction and put a price upon the head
of every queen-wasp. The wasp as it

presents itself to the imagination of these

well-meaning people, and the wasp as

known to those who have studied its life-

history and habits, are two entirely

different creatures. Like all prejudices of

long standing that have come to us from

the dark ages and have left tlieir mark
upon our language, this false estimate of

the wasp is dethroned with difficulty.

Except for one short period in its hfe, when
the wasp undoubtedly does axt in a wav
that arouses the murderous resentment of

greedy man—the wasp has at least equal

claims with the bee and the ant to be

included in the list of Nature's moral

exemplars. But that one lapse not merelv wijx's out its record of good deeds, it

prevents people seeing the possibility of its ever having had a reputable' ])ast. Let

us state the facts, and leave judgment to the fair-minded reader.

A queen-wasp of one of the common sorts,- for whose dead body our local

wasp club has offered a reward, creeps out in spring from the dark, sheltered corner

where she has been sleeping through the cold days of winter. She had only thrown

off her chrysalis wraps in the autumn, and after a day or two of rest in the nest,

to allow her new black and yellow corselet and her limbs to become hrm, she set

out for her virgin flight. The activities of the nest were over for the season. The

workers who had spent their winged existence in the unresting search for food

for the helpless grubs in the combs, had now nothing to do. All the grubs had

spun silk covers over their cells, and had turned to chrysalids. The old queen —
the mother of the entire community—was dead of old age, and no eggs had been

J'liolo hy] [/:. Step, F.L.S.

The Old L.-\dy Moth.
The resomblancc of tlic closed brown wings to a lady's flounced

and fringed mantle of ancient fashion has suggested the name
in all probability. In spite of its large size, its colouring

makes it very inconspicuous, and in consequence it is not very
well kiiinvn. Natural size.

' Hymcnoptcra. - \'espa vulgaris, or \'. germanica.
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Photos by] [£. .S7i'/>, F.I..S.

Early Stages of the Old Lady.
The upper photograph shows the full-grown cater-
pillar of the natural size. The eggs are laid in

August, and a little later the young caterpillars
may be found feeding on low-growing plants.
The chrysalis is at first red and glossy, but soon
becomes dull with a coating of bluish " bloom."

laid in the cells for some time. So the workers

went off to enjoy themselves during the very

short spell of life still left to them. They knew
that with the first night-frost of autumn the

older and weaker of them would die. It was

their last chance of a brief spell of enjoyment

unfettered by the responsibilities of sisterhood.

vSo they sallied forth to a neighbouring plum-tree

where the fruit was bursting its skin with over-

ripeness. They had laboured long for the fruit-

grower and his kind, killing millions of noxious

Insects to use as food for the grubs in the combs,

and now for once the}^ had only pleasure to think

of. The newly emerged virgin princess went

with them, and feasted royally upon the sweet

juices of Victoria plums. It was there she met
her husband, a smart young drone from a neigh-

bouring nest. Although smart, he was, perhaps,

not over-wise. After a brief but happy time

together, he must venture to explore a bottle

that was hanging from a branch. Whether it

was the odour of sweetness that came from the

bottle, or the sight of hundreds of other wasps

inside, struggling to drink of the liquid it con-

tained, she could not tell ; but he insisted on

going, and paid for his rashness by getting

drowned. It is to be feared that the princess

was not greatly concerned at this loss. Wasps
and bees, and, indeed, most Insects, set but slight

value upon their males. The responsibilities

of parentage, and the toils consecpient thereon,

are discharged by the females.

After she had feasted sufficiently on

plum-juice, the princess flew into the open

window of a house, and her song as she flew around

attracted the attention of a woman, who made
various attempts to strike her down with a bread

knife. If the princess had been waspish in the

dictionary meaning of the adjective, she could

have alighted on the back of her neck and stabbed

her persecutor. But she had no wish to use her

defence unnecessarily ; so seeing some open

book-shelves near at hand, she flew to the top

of a book labelled Mans Place in Nattirc, and

crept back into the shadows behind it. Here
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she thought she would rest awhile till that irascible woman had calmed down.

There, clinging by her jaws to the fore-edge of that particular book, she went to

sleep, and as nobody in that family wanted to read about man's place in

Nature, she continued to sleep all through the winter. It was not until the

incidence of the domestic upheaval known as " spring cleaning," when the

books were taken out of the shelves for their annual dusting, that she was

disturbed. The duster swept her from her hold, and she fell to the floor unnoticed.

Bruised and stiff she crawled awa}^ and after brushing and shaking the dust off

her wings and corselet, and washing her face and hands, she climbed out of the

window into the spring sunshine, which soon made her feel alive again. Then

she remembered a dream she had dreamt during her long winter sleep. According

to her dream she was to be

a queen, and to reign over

a populous city of her own
foundation. It was time

she set about her dream's

falftlment.

All the sunny hours

—

they were not many—of

that April day she flew

about and sought the

ideal site for a wasp-city,

but could not find it. In

the afternoon she crawled

beneath a piece of loose

bark on a dead oak-tree,

and went to sleep for the

night. The next mornmg

Photo by] [E. SIcf, /•'./-. S.

A Queen-Wasp.
Lately awakciud fi'oiu her long winter sleep, the queen-wasp luoks abont lur for a snitable

site for the foundations of her future city, whose first walls and comb she builds without
aid. As she is one of the underground builders her choice will probably fall upon a mouse's
tunnel in which she can excavate a I'oomy hall. I-our times the actual si/Ce.

she found that the tree

itself had many tunnels in

its decayed wood, where

beetles or other boring

Insects had once exca-

vated ; and one of tliese

led to a quite roomy hollow in the centre of the trunk. But on reaching

this hall, she found a hornet-princess in })ossession. The hornet-princess

was a sort of cousin, and confided to her that at last she had found a suitable place

for the foundation of Iicr city. vSo the wasp-princess retired, and resumed her search.

After a weary round of explorations that came to nothing satisfactory, she had the

good luck to find the entrance to a mouse's tunnel in a hedge-bank, and she could

tell from the absence of any mousy smell that it had long been vacant. So she

explored it, and found that a short distance along the tunnel there was a little

hollow, which could be rounded and made larger by a little hard work. So she

set to work at once upon the roof, digging out pellets of earth with her jaws and

carr^nng them outside, through the tunnel. After considerable labour she came
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upon what she had hoped to hnd. She laid bare a smah portion of a tough brown
root that ran horizontahy through her roof. That was enougli digging for the

time. Going outside into the open air, she earefully took her bearings of the

entrance-hole, and then set off on her wings. A short flight brought her to a long

stretch of oak fencing which had absorbed a lot of sunshine, and was warm and
dry. Here she set to work with her jaws again, shaving off the finest possible

films of wood from its surface, and grinding this up in her jaws, and mixing it with

saliva until she had a little pile of wood-pulp. With this she flew home, and spread

it out evenly in a band
around part of the root in

the roof. Incessant jour-

neys follow, and i)ellels ol

wood - pulp innumerable

are brought home, to be

worked up into coarse but

thiri ])aper, with which she

constructs a sort of stick-

less umbrella depending

from the band on the root.

Then under the umbrella

she constructs her first

comb. There are only a

few cells at first, and these

are quite shallow when she

lays an egg in each. Then
she sets to again excavat-

ing to make her royal hall

larger and more regular in

shape. She adds to the

edges of the umbrella and

makes it broad above and

narrow below. Then an

outer umbrella jM-otects

this balloon-shai)ed bag

open at the bottom. The
eggs hatch, and food must

be obtained for the grubs.

This she gets bv flying out

and pouncing upon almost the first Insect she sees—fly, butterfly, or moth. lhi\ ing

secured a prize of some sort, she cjuickly severs the \\ings, legs, and head as being

too hard for her purpose ; she carries off the trunk and masticates portions, with

which shi' feeds the grubs from her mouth to theirs.

It should be >tated thai the cells live buill oni\- on the uiidrr dde of the comb,

and with their opcm ends downwards and apparently, the grub keeps its hold of the

fixed egg-shell to enable it to retain a position in the open cell. It rapidly increases

A Oueen-\Vasi''s Nest.
l/:. ."^U-p, I'.L.S.

I'lu' pii'ltv little iK'St here shown is the unaided work of the queen, and serves as a
shilter for the small brood that oceupios tlie few cells of her first comb. When the

tjnibs liave developed into wasps they are found to be all workers, and at once relieve

tlieir mother from building and nursing. The nest is rapidly enlarged, the walls being
nbuilt again and again to acconiinodate broader and more numerous combs. Natur-
ally tlie nest should have been suspended in a bush, but a roof of some sort often

serves instead. .•\bout one-third of the actual size.
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in bulk, and its fat sides fill the space. As the grub grows, the mother-wasp builds

up the cell walls, making them hexagonal in form like the wax cells qf the honey-bee,

and also begins other cells around them in which more eggs are deposited. The
first batch of grubs become full fed, and then each spins a papery cap across the

mouth of its cell, and throwing off its last grub-skin, becomes a chrysalis. In about

four weeks from the day the first few eggs were laid an equal number of worker-wasps

emerge from the cells. After resting quietly for awhile, in order to let their new
integuments harden, these workers take up the duties of nm-se, caterer, and builder.

The wasp-princess is now a queen with a select circle of subjects. The new arrivals,

without any instruction, know how to enlarge the nest-hall, to build new combs,

and to spread out additional layers of paper walls to increase the warmth of the

dwelling, and so hasten the development of the second batch of larvae. There is

no need for the

queen to do any of

this work—anything,

in fact, but to lay

eggs ; and as soon as

her worker-daughters

— imperfect females

—can construct more
cells she is ready to

supph' the eggs. The
old cells, too, which

were the cradles of

these workers, have

other grubs in them

L .\Di.KuKuu.\D Nest ok Common Wasp.
[/. Hoiihi

A bank has been partly cut away to show the nest in position. It hangs suspended by a paper
strap to a tough root. The hole near the top is an ar.cidental tear made by the excavator. The
entrance to the nest is underneath not visible in this view.

already. Soon, with

fresh batches of wasps

emerging frequently

from the combs, there

is a considerable

population. All these

new arrivals are

workers, until late in the summer or early in the autunni no males or perfect females

are produced.

A noteworthy example of the wasp's readiness to cope with unexpected

difficulties came under observation last summer. The nest was built in the bank
of a rock-garden, and only two or three inches from the entrance-hole was the

netting of the tennis-court. We had noticed with some surprise that, though home-
coming wasps flew through the meshes without hesitation or difficulty, the streams

of outgoing wasps made a sharp turn to the right or left to avoid the net. We could

not understand the reason for this difference, but evidently it was a real trouble,

for one day we noticed three workers hanging to the net by jaws and feet, and
revolving round the twine the better to cut it through. Before long there was a hole

in the net immediately opposite the entrance to their nesting-hole, and the out-



Pholo hy]
l'.J.Darrau(l,F.E.S.

The Ouken's Winter Sleep.

This qwen-wasp in autumn di^^covored what slio considered a suitable plac- hi which to pass the winter undisturl.ed. Tak ni; a firm gnp

with her jaws upon tlip-tlireads of a netted curtain, she furled tier wings and packed them closely to her sides
;
disengas-d her f<'ef, and

folded her legs in front. Then locking her jaws, she depcnd,-d solely upon them for support, and so hung, to all appearance hfeless,

throughout the winter.

399
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going wasps had no longer to turn sharply on going out. Detractors of the wasp
would contend, probably, that this was done from a desire to damage human property,

as usual ; butthere were hundreds of square yards of the netting, and it was curious that

the only place cut was immediately facing their doorway. We covered the gap with

another piece of netting, and next day that was cut through. A second supple-

mentary piece was served in the same way, and satisfied that the damage had been

done to meet a real need, we forebore to give them further trouble.

Wasps appear to be very sensitive to cold, and with the exception of the newly

emerged females, who take care to hibernate in some sheltered retreat, all the

community die off in autumn. By this time the wasp-nest has largely increased.

Time after time the industrious workers have had to enlarge the hole in which

the nest hangs. Then to allow room for the enlargement of every comb by the

/' : ". [/. Holme.'.

Stages in a Wasp's Life.

The extreme right-hand figure of the lower series shows a newly hatched grub, and the next four figures 'show stages in gro.vth until

it is full fed. The next two show the newly formed chrysalis, all white excepting the eyes. The two extreme left-hand figures show,
from above and below, the chrysalis when the wasp is ready for emergence.

addition of new cells to its margins, the inner layers of the paper walls have had
to be cut away and new layers added to the outside to keep up the previous thickness

which is necessary in order to maintain the warmth of the nest. New combs have
had to be built until there are from six to ten of them, suspended one from the

other. The cells that contain grubs destined to develop into perfect females and
males are much larger than the others which have produced the smaller workers.

During the period of great activity in the wasps' nest, when thousands of

grubs have to be fed several times a day, there is little fruit ripe enough or sweet

enough to tempt the wasps. There are strawberries it is true, but for some reason

the wasp does not appear to touch them. We have had two average-sized nests

under a bed of strawberries, but we could never detect a single wasp eating the

fruit. Tt may be that the strawberry is too acid for their taste, but our impression



bl;kko\vi\g-wasp and kiunockros-hkktle
The female of this wasp discovers where the t;nib of tlie beetle is feeding; underfiround and burrows to it. To the
ri^ht she is seen deposit inf4 an et!^ on the jinib. To the left below her own t;nib is seen feasting on that of the
beetle. When full fjrown. it constructs a cocoon in the empty skin of its victim, as shown to the Tv-ihi. and becomes

a chrysalis. The male wasp is shown at the top of the picture, and the Rhinoceros-beetle below it.
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is that at this period the wasp is too busy catching Insects to serve as food for

the grubs to have much time for the indulgence of its own appetite for sweets,

though it does sip at the jam-chsh when it visits our breakfast table to steal shreds

of ham from our plates. We have little doubt that the grubs are fed entirely upon

an animal diet ; at midsummer flies are the chief item upon their menu. It

seems remarkable > -^^^^ ^^^^^^^ ^^^^ ^^^^^^^m - ^^
that in an age when
great efforts are

being made to

minimize the pest

of flies, at least as

great endeavours
are made to destroy

the wasp, which is

the most eftectual

check upon the

multiplication of

the house-fly and

the bluebottle.

If the fruit-

grower feels that he

;;?z<s^ destroy wasps,

the most sensible

time for him to do

so is just before the

fruit has attained

sufficient sweetness

to attract them. To
kill them in spring

is to denv himself

the great advan-

tage of their whole-

sale destruction of

Insect pests.

Certain of our

social wasps build

their paper cities in

trees and bushes
;

others chiefly in the

ground, but occa-

sionall\' in trees and sheds. In the former group are included the tree-wasp, ^ the

Norwegian tree-wasp,- and the rare tree-wasp.=^ The second group contains the

two common wasps ^^ and the red-spotted wasp.^ The hornet, ^ our largest wasp,

prefers a hollovv' tree or the shelter of a house-roof.

Mr. Chas. Oldham, F.L.S., at a recent meeting of the South London

1 Vespa sylvestris. -\'. norvtu'ica. ^\'. arhorca. ^\'
. vulgaris and V. germanica. ^\'. riifa. « V. crabro_

Photo by] i"- ^"••""'•

The Queen on Her Comb.

Tlir queen-wasp is the sole egg-laver in tlio couiniunity. .As soon as the workers have constructed a

new comb she goes over it and lays an ogg in each cell, gluing the egg to the cell-wall. The combs are

all horizontal, and the cells open downwards.
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Entomological and Natural History Society exhibited two collections of small

stones that he had obtained near the entrances of wasps' colonies, and which the

members of these had removed when making and enlarging the cavities in which

they built their nests. He said that if these stones are too heavy to be removed,

they are allowed to gravitate to the bottom of the cavity, only the loose soil and
stones not too heavy to carry being removed. The weight of some of the stones

lifted was, in proportion to the size of the wasps, very large, and that those exhibited

closely approached the limit, was shown by a heap being found at a few inches

from the entrance to the

nest. These heaps consisted

of stones all about the same
size, apparently very near

the limit of the weight ^^'hich

a wasp was able to support

when on the wing, and so

they had been compelled to

drop them just outside the

nest-hole. The stones of

lesser weight, and the par-

ticles of earth, which had

also to be removed from the

cavit}^ were not in the heap,

and were, presumably, car-

ried to a further distance,

just as are the general refuse,

dead grubs, etc.

The talus of stones around

a nest of Vespa germanica

began some two inches from

the lip of the hole and
covered roughly an area of

a semi-circle of two feet

radius. They decreased in

number with the distance

but there was no apparent

decrease in their size. Fre-

quent observation of this

nest showed him that most

of the wasps got away with their burdens, but that those with larger stones nearer

the limit of the capacity of their bearer failed to take wing properly, and landed

somewhere within the above area and had, after many vain efforts, to relinquish

their burdens.

The nodules were weighed and compared. Ten flint nodules gave an average

of "33 grm., and twenty chalk nodules gave an average of •35 grm. They were

probably drier than when brought to the surface. Six of the wasps were captured

Photo by] [H. Mam, F.H.S.

Interior of Nest showing First Comb.
Ill this photogiaph a ?imilar nest to that on the opposite page has had its paper walls
removed to show the first comb. The original cells contain chrysalids and are capped.
Above them newer cells have grubs in them, and in more recently added cells at the
top eggs may be seen. Combs of later construction will be fiat and horizontal.



^iKb^ UF A iKtli-W AM-.
Affavourite site for this nest is among the branches of a fir-tree or in a RoosebeiTv-lnish. Here a<lvantage ha^ been taken of i i?id in therocks to find shelter for the nest, which, it should be explained, is only in an earlv sta.,- and sulTjcWron^krable ™^^^^^
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PJioto by]

'0 m

The Magpie-Moth.
[ir. Bngshmc

The conspicuous colouring of the magpie-moth—spots and bands
of black and yellow on a whitish ground—indicates that it is

not good to eat. As though conscious of this fact the moth
exposes itself freely everywhere.

and weighed immediately after death, and

their average weight was •076 grm. The
average weight of the thirty stones was

347 grm., and, therefore, was 4-5 times

the average weight of the wasp. Similar

observations were made by him on a colony

of Vespa vulgaris, and it was found that in

the case of that species the average weight

of these stone nodules was 37 times the

average weight of the wasp, a difference,

no doubt, due to the wing area of the last-

named species being less than that of the

first. In this connection it should be

remembered that the weight is always

carried in the jaws of the wasp.

The Magpie-Moth.

Every possessor or frequenter of a garden knows this moth, though it may be

under the name of gooseberry-moth or currant-moth, ^ these alternatives indicating

two of its special preferences in the way of food whilst in the caterpillar stage.

But although it becomes specially noticeable when it attacks our fruit-bushes, it

is a pretty general feeder, and among other things often abounds on the Japanese

spindle, or garden euonymus, which is frequently grown as a garden hedge. The
reason for its being so well known to those who are not particularly interested in

observing Insects is that in all its stages it is at no pains to hide itself ; instead,

it seems to thrust itself upon our atten-

tion. and the gardener who suffers from

Photo by] [£. Step, F.L.S.

The Emergence of the Magpie.
A caterpillar had spun its flimsy cocoon under the rail of a fence,

and changed to the shiny chrysalis, which is ringed with yellow
on a black ground. This can be discerned dimly in the deep
shadow of the rail, but the moth that has just escaped from the
chrysalis and the cocoon is fully exposing itself whilst its wings
are expanding and hardening.

^ Abraxas

its depredations cannot plead that the

mischief went forward without his know-

ledge. The pretty caterpillar, striped and

spotted with black and red on a ground

of creamv white, is a most noticeable

pest, and carries on its nefarious work
fully exposed in the light of day. Even
the black, glossy chrj^salis, with its bright-

3^ellow bands, is prominent through the

slight veil that is spun up on leaf or

paling; and the stronglj' marked black,

white, and yellow moth flaps along lazily

as though conscious that it has not an

enemy among birds, beasts, or reptiles.

There is no effort at concealment here

;

whether the moth settles on leaf or flower,

tree-trunk or garden-fence, it is equally

conspicuous. In the light of the theory of

rossulariata.
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warning coloration there is no m^'stery about it so exposing itself. It has been found

by numerous experiments with birds, lizards, and monkeys in captivity to be

objectionable as food, and the Insect acts as though conscious of the fact, freely

exposing itself.

It is one of the family of geometers, to which we have already referred ; and

it is usual throughout that family for the caterpillars to be coloured in harmony

either with the foliage upon which they feed or with the branches upon which they

rest, and of which they appear to be twigs. The chrysalids, too, are hidden away

among dead leaves on the ground, or spun up between leaves on the food-plant.

The moths themselves are so cryptically coloured that when they settle on tree-

trunks, etc., they are lost am.id their surroundings. In the case of the magpie-

moth there are none of these aids, because the Insect being objectionable in all

its stages and not sought for as food, there is no chance of protective resemblances

being developed. We have said that it

is the rule for geometer-moths to be

protected by such devices : the magpie

is an exception that really does prove the

rule. Like the tiger-moth, it N'arics to

an extraordinary degree in a state of

nature. The other members of the

familv v^YV considerably in the breed-

ing cages of the entomologist, but such

variations are seldom found in the

collecting net. It is not that they do not

occur in the wild state, but when they

do, if the variation is at all in the

direction of rendering the Insect more

conspicuous, that individual will be

snapped up bv an enemv and have no

chance of perpetuating the \'ariation.

Such is the working of natural selection :

alwa3's tending to fix and perpetuate

variations that tend to the good of the species by weeding out variations in the

other direction. In the case of the magpie-moth, varieties, so long as they retain

their warning colours—which arc well understood by insectivorous creatures as an

advertisement of inedibility—can perpetuate the varying tendency, because the

particular arrangement of their colours is of no moment. So long as they retain

the black, white, and yellow they are equallv protected. If any varieties were to

appear that lacked these warning colours, though the moths were still inedible,

they would surely get killed off or so maimed as to be unlikely to leave descendants.

The young caterpillars may be found in August, but are not then very notice-

able on account of their small size. After feeding for two or three weeks, they

retire from public \-iew by spinning up the edges of a leaf and hiding within it.

When the leaves fall in autumn that particular leaf does not go with the others,

because it has been attached to its twig bv a few threads, and in this cradle the

Pliutu by J

Eggs of the j\Iagpie-Moth.

These eggs were laid in captivity. In a state of nature the female

magpie-moth lays her eggs singly, and is careful to deposit one only
on each leaf. Thev hatch in a few davs.
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caterpillar passes the winter. When the new leaves are expanded next year the

caterpillar resumes its feeding, and becomes full fed about the end of May. Then

it spins a flimsy cocoon, and changes to the yellow-banded black chrysalis, from

which the moth emerges in July or August. In suitable seasons the young cater-

pillar is sometimes able to attain to its full growth in the first year, and becomes

a moth in the autumn.

The clouded magpie, ^ which is our only other representative of the genus,

is a much less common Insect, and it is probably not so thoroughly inedible as the

magpie. It has not been
experimented upon in the same

way ; but though it has the

warning coloration it is not so

strongly and obviously marked.

The body is yellow with black

spots, but on the white wings

the markings are blotches of

yello\\'-brown and clouds of

grey. This colouring—apart

from feeding experiments with

birds, etc. -would lead one to sup-

pose that it would be less hurt-

ful than merely uninviting as

food, for it appears to rely upon

a protective resemblance more
than upon warning colours.

It haunts the edge of the wood-

land, and may be seen sitting

with expanded wings on the

leaves of dog's mercury and

other low plants. When so seen

it is not likely to be suspected

of being a. moth b}' those who
are unacquainted with its

peculiarities. It will be passed

by as the dropping from a

wood-pigeon squab in the

branches above. That is exactly

the appearance presented.

The caterpillar, which feeds chiefly upon wych-elm, is grevish-white, which

becomes yellowish on the back, w'here there is a black central line and a broken

one on each side of it. The spiracles are black, and there is a yellow line below them.

It will thus be seen that in this species the caterpillar is more warningly coloured

than the moth, and the presumption is that it is more inedible in the earlier stage

than in the perfect state. In a few other geometer-moths protection is obtained

by a similar likeness to bird-droppings.

1 Abraxas svlvata.

FlwU) by\ [H. Bastm.

The Magpie-Caterpillar.
This white caterpillar, spotted and blotched with red and black, is a most con-
spicuous as well as destructive Insect. Like those of the moth, its colours ad-
vertise the fact that it is inedible, and for that reason it is not careful to hide itself.

Twice the actual size.



The Timberman.
[By T. Carrcras.

A couple of males are engaged in combat whilst a female awaits the result. In these contests the magnificent antenna?—which mav be four
tmies the length of the body-are often disfigured by breakage. The lower part of the picture shows the grub in its tunnel, and the chrvsalis
of the male with its anteniia> folded down the sides and up the front. The Insects are shown two and a half times the actual size. '

407
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Photo by] [E. Step, F.L.S.

The Cobbler.
This wood-boring beetle is common in the pine-growing
districts of the Continent, and is occasionally found in this

country. The photograph is that of a male, and shows the

actual size.

The Timberman.

We have already described several

species of long-horned beetles (see page 193),

and remarked upon the general characters

and habits of the family. It is a noteworthy

fact that all these beetles, whose relationship

can be established at a glance bv reason of

the great length of their antennae, should

agree so closely in habit in their grub stage.

At this period they all obtain their food by
boring into timber, cutting cylindrical tun-

nels from the exterior towards the heartwood

of the tree, and eating all that they cut away.

The grubs are all much alike in form, though

differing, of course, in size, according to the

dimensions attained by the respective species

when they come to full beetle-hood. They
are white and soft, somewhat flattened above

and below, and are widest just behind the

head.

The species to which we desire to refer

now is rare as a British beetle, restricted

to the north of these islands, and its chief locality certain woods at Rannoch, where
the males may be seen flying with their extraordinarily long antennae extended

backwards. It is known locally as the

timberman, 1 and it is interesting to note

that equivalent terms in other tongues

are applied to it in Sweden and Lapland,

where it occurs also. It is said that the

reason for this name is to be found in its

usual trick of carrying its antennae so

spread that they resemble the arms of a pair

of compasses, with which it appears to

be making measurements. The females are

not so well endowed with these ornaments

as the males, in accordance with the

rule prevailing among beetles respecting

such adornments. It may be surmised

that in this matter the females have

little cause for complaint as their antennae

are usually twice the length of the body ;

but it is no unusual circumstance for

those of the male to be four times the

length of his body. We ought perhaps to

Acanthociniis redilis.

Plwto by]

Ring-horned
[E. Step, F.L.S.

Palimna.
The palimna is a common wood-boring beetle of Malaya. I ts
uniform mottling of black and grey gives it a pretty appear-
ance, which is rendered more graceful by the length of tlie

antenna?, which are of the same colours as the body but
disposed in rings. Natural size.
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qualify this statement by adding that this may be their length when the m.alc has

but recently made his first public appearance. After he has met with another

of his sex, probably a ri\al for the good opinion of a female, these antcnnce may be

seriously damaged. The beetle-hunter has to deplore this tendency of the males

to fight and spoil the good looks of their rivals, for it makes it a difficult matter

to secure a perfect male specimen for the cabinet. In spite of their great length,

these antennae consist only of the same number of joints as in many long-horned

beetles, whose appendages do not show any disproportion to the length of their

bodies. The disparity is attained by the lengthen-

ing of each of the ten joints. Each joint has the

forward half light coloured, and the hinder half

dark.

The beetle attacks various trees, but shows

a distinct preference for pine. It is most fre-

quently obtained from the stumps of felled trees,

because in the dcca\-ing of the large cut surface

these are more easily explored by the collector
;

but the Insect does not restrict its operations to

these useless remains. It also pays attention to

standing timber, but there is reason for believing

that though tlie wood is sound and useful, the

process of decay has begun before the beetle

considers it fit for its purpose.

The grub makes tunnels of considerable

width, and when approaching towards full size

it turns these in the direction of the circumference

of the stem, so that it finishes its labours not far

from the exterior, where as a beetle it may have

little boring work in making its escape. It then

constructs a sort of cocoon of gnawed fragments

of wood, in which at the beginning of summer
it changes to a chrysalis. In this stage the sexes

may be distinguished alreadw for the long

antenna; of the male, curved down each side,

have to be cur\'ed again and brought up in front piwto by] j:.sup,f.l.s.

and over the head, as shown in our drawing. Fortune's Long-horn.... ... . .\ fine wood-borer with metallic blue-green colounng.

It remains m this condition for a few weeks only. The photograph represents it of the natural size.

and then the })erfect beetle throws off the chr\-salis-skin. But it is in no hurry to

make a public appearance. It lies quietly in its cell, aj:)parently, for nearly a year,

and does not emerge into the open air until the summer following.

It has often been captured in coal-mines, sometimes at very great depths

below the surface, and the explanntion is to be found in the fact that it has found

its w^ay into these regions as a grub in the interior of timber used for propping

the roof of workings.

Two larger beetles of similar form and habit may—borrowing from their Latin
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names ^- -be known as cobblers, the long antenna: having suggested to their sponsor

the wax thread of the shoemaker. These beetles, though plentiful in the pine-

growing districts of Europe, are of only rare occurrence in this country. We give

a photograph of the male sartor, and it will be seen that though his antennae are

more than twice the length of his body, they are proportionately much shorter than

those of the smaller timberman. The antennae of the female are much shorter.

Another character of the males in these and some other long-horned beetles is

found in the greater length of the first pair of limbs. An allied species ^ is recorded

as having emerged from a piece of furniture known to be fifteen years old
;

and the evidence went to show that the grub was at work in the wood before

it was worked up. Other cases point to the probability that the grubs of these

long-horned beetles may extend their existence—mider similar unnatural

conditions—over twice that 'period of time.

African Locust.

This species appears to have its headquarters in East Africa, whence its surplus broods, numbered by bilUons, overflow into the

surrounding country-, usually taking a northerly direction. They migrate in clouds, so vast that daylight is obscured.

Migratory Locusts.

The story of what man in all the ages has suffered from the ravages of vast

armies of locusts would fill a goodly book. From the earhest times they

impressed man with his impotence pitted against a foe individually des|:>icable but,

when associated in untold millions, irresistible. Not relishing defeat at the hands

of so insignificant a creature, some of the ancients took to magnifying him in their

imagination ; and so Pliny tells of a locust which was three feet long, and had

legs so strong and well-toothed that they were used as saws. The Arabians, who

suffered much from the locust, pictured it as being endowed with some of the

attributes of the strongest, swiftest, and most dangerous of other animals. It

' jMonohammus sartcir ;nul M. sutor. ^ ]\i, confusus.
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The Migratory Locust.
One of the species celebrated for its devastating incursions from the earliest days. It is a native
of South-eastern Europe and Turkestan, and does not e.xtend so widely in its migrations as some
of the other species. Natural size.

the

had the liead of the

horse, the eyes of the

elephant, the neck of

the bull, the horns of

the stag, the chest of

the lion, the belly of the

scorpion, the wings of

the eagle, the thighs of

the camel, the legs of

the ostrich, and the tail

of the serpent. The

locust hordes were to

them the avenging
armies of the great God.

They were believed to

lav ninety-nine eggs,

and to be restricted to

that number because, if

whole earth and all itsthey laid a hundred, their progeny would consume
contents.

There are many records extant of locust visitations in the south and east

during the historical period, without falling back upon legend; and even in our

own time the story of our kinsfolk's struggle with these Insects in Cyprus and

South Africa is sufficient to satisfy us that the older records do not exaggerate the

ruin and devastation these creatures caused. The great Darwin, who was in no

sense prone to exaggeration, tells us how, in the year 1835, being just arrived at

Luxan, in South America, " we observed to the south a ragged cloud of a dark

reddish-brown colour. At first we thought that it was smoke from some great lire

on the plains ; but we soon found that it was a swarm of locusts. They were

flying northward ; and with the aid of a light breeze they overtook us at the rate

of ten or twelve miles an hour. The main body filled the air from a height of twenty

feet to that, as it appeared, of two or three thousand above the ground ;

' and

the sound of their wings was as the sound of chariots, of many horses running to

battle '
: or rather, I should say, like a strong breeze passing through the rigging

of a ship. The sky, seen through the advance guard, appeared like a mezzotint

engraving, but the main body was impervious to sight ; they were not, however,

so thick together but that they could escape a stick waved backwards and forwards.

When they alighted, they were more numerous than the leaves in the field, and

the surface became reddish instead of being green : the swarm having once alighted,

the individuals flew from side to side in all directions."

Mr. Carruthers, in the year 1889, made observations on a swarm that passed

over the Red Sea, and estimated its extent as equal to two thousand square miles.

By ascertaining that each locust weighed a sixteenth of an ounce, he arrived at an

estimate of thetotalweightof the swarm being 42,850 millions of tons ! A second swarm
of equal or greater extent was observed the following day. \Mien we took possession
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of Cyprus—described as the brightest jewel in the British crown—it was soon

discovered that the great drawback to its prosperity consisted of the enormous
swarms of locusts that almost perennially devastated it, and rendered culli\-ation

impossible. During the year i88t, the organized conflict against this enemy
resulted in the destruction of sixteen hundred millions of egg-cases, weighing thirteen

hundred tons. But this wholesale destruction of eggs appeared to have little

effect, for only two years later it was estimated that over five thousand

million egg-cases were deposited. Finally, however, the scourge was practically

wiped out by the ingenious device of Signor Matthei, who, noting that the swarms
always proceeded across the island in the same direction, suggested the erection

of nearly upright screens across their course with trenches at the base. A band of

polished leather was fixed across these screens and formed an impassable obstacle,

for their feet cannot cling to a smooth surface. The winged Insects could, of course,

save themselves by flight, but the main object of the plan was to destroy them
in the young stage, when they have not attained to egg-laying powers. As they

fell in thousands they were sho\'ellcd up and burnt in heaps ; or stamped down
in the pits.

The Cypriote plan did not succeed to any appreciable extent in South Africa,

where the extent of countr}^ over which the voetgangers (as the Boers term the

early wingless stage) march is too extensive. But quite recentlv another plan has

been attended with complete success. This consists in setting apart a broad band
across their route, and, after excluding the domestic grazing animals from it,

sprinkling its vegetation liberallv with Paris green. The voetgangers feed on the

Wandering Locust.
[H. liastin.

The most imiviTsal of tlie migratory locusts in its range, which takes in our own country, the Continent, .Arabia, .•Afghanistan, and
Northern India. It is believed also to visit South .\nurica. In India it is known as the north-west locust, that being the direction

from which its swarms arrive.
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march, clearing off every scrap of herbage as they advance, and they did this on

the treated strip, eating the Paris green with the vegetation, with the result that

the locust pest in South Africa may now be considered a terror of the })ast.

There are several kinds of these scourges. The migratorv locust of science ^

is not the most important of these, as its range is said to be limited to South-eastern

Europe and Turkestan. An allied species, the ashy locust, "-^ is of wider range,

extending throughout Europe and Asia, from the Atlantic in the West to China

in the East. The wandering locust''^ is even more universal in its tours. It has

visited us in England, takes in Africa, Cyprus, Persia, Arabia, Afghanistan, and

Northern India to its eastern limits. There is a record of a swarm invading a ship

in the Atlantic when twelve hundred miles from the nearest land, and it is believed

to be one of several species of the same genus that are migratory in South

America, which, it has been suggested, may have been its original home. In India

it is known as the north-west locust, that

being the direction from which it arrives.

In the earlier wingless condition, when it is

known as a hopper, it is very destructive

in the dry plains of the Punjab, where it

breeds. In the vast swarms in \\'hich they

come these locusts exhibit a great difference

of colouring from that assumed when they

settle down to the business of sowing the

ground with billions of their eggs. The

swarms have been described as red clouds,

and this colour is due to the fact that the

Insects in their nuptial dress have a rosy

tint ; but when they settle, this brightness

is dulled to a 3'ellowish-grey tint, which

harmonizes better with the soil. Often

their clouds have descended on unsuitable

places for their egg-la^^ing, such, for example,

as a railroad, with the result that millions

are destroyed by the rolling stock, whilst

their mangled remains, making the rails slippery, soon bring the railway ser\ice

to a standstill, and not infrequentlv have derailed the trains.

With the extremity of their hind-bodies the females bore holes in the earth,

and leave in each a package of eggs, which are all glued together. Mr. E. P.

Stebbing, F.L.S., tells us that "Areas in which these eg^ masses have been deposited

look for all the world as if a heavy shower had recently passed over them, the soil

being pitted with small holes as if made by heavy raindrops. From these eggs

eventually emerge little black wingless hoppers, at first small and helpless and

quite unlike one's notion of a grasshopper or locust, but rapidly developing by a

series of moults or casting of the skin. Some few days after hatching, the

little ' hoppers ' pack together and move down into the cultivated lands in well-

ordered battalions aiid brigades and divisions, in which formation they spend the

1 Pacliytylus migratorius. - P. cincrascens. •' Schistocerca ])ercgiina.

Photo by] [F. Noad Clark.

Egg of a Butterfly.
The eggs of butterflies show considerable variety of form
and sculpturing. The example shown is the egg of the white
admiral, which is of a beautiful pale-green tint, and is laid

on the leaves of sallow in July, hatching about a fortnight
later. It is magnified twenty times.



Plio'.o by_

SiLVER-WASHKD FrITILLARY.
[£. SU-p, F.L.S.

The exampl.' photographed is a male, slightly enlarged, loshow the scent organs, or androconia, that arc clns
eross the middle of the fore-wings. The larger scales that cover these parts an- coiniected with -ipecial cavit
which tliey appear to derive an odorous fluid whicli thev disperse. Diwr^e odours have been detected in the
are believed to be employed for charming the females.
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rest of the wingless portion of their hves devouring the crops. Another species ^

appears to have its headquarters in East Africa, from which its superabundant
broods, bihions in number, migrate in a northerly direction. Mr. W. L. Distant

describes such a migration of this species he witnessed at Pretoria in 1890. He says,

in his Naturalist in the Transvaal: " On the morning of May nth, our attention

had been directed to myriads of locusts flynig near the hills, and some few stragglers

were found in the town ; but shortly after noon the air was darkened, as swarms
only to be computed by billions came with a rushing sound over our heads and
across our path. The light was obscured as with clouds of dust, whilst to walk
through the flitting Insects remmded one of the driving snovvflakes at home, as the

pale hyaline wings and not the dark tegmina [wing-covers] are observable during
flight. Stragglers continually fell out of the ranks, and we heard them drop on

the iron roof of our dwelling. . . . The
ground was thickly covered, and at sunset

most of the flight had probably settled for

the night. The heaviest portion of the

main body, which might be described as

the centre of the army, crossed us in about

half an hour, but the flight continued long

after and before. Their extraordinary

numbers could be appreciated by the non-

observable effect of their immense losses.

Myriads were trodden under foot, our

Kafir workmen collected them for food,

the poultry of Pretoria gorged themselves

on their bodies."

The Story of the Butterflies.

ri.cto by] [II". Bagslin-u\

The Tongue of a Butterfly.
The so-called "tongue" of the butterfly is a very long trunk,
kept coiled like a watch-spring when not in use, but extended
for sucking the sweets of flowers. For the trunk is pierced
throughout its length, and is formed of two interlocking halves
which are seen_ partially separated in our photograph.

Although in the butterflies and moths,

togetherwhich together constitute the scaly-

winged order "^ of Insects, w^e have the

highest development of the race so far as

beautV is concerned, viewed from other

standpoints they are seen not to have the premier position. Indeed, in

none of the systems of classification of Insects, ancient or modern, is

such a position given to them. Such priority has usually been accorded

either to the ants, bees, and wasps from their superior intelligence, or to the beetles

from the perfection of their external parts and the superior mechanism of their

joints. But to the non-classifying members of the human race, poets, painters, and

moralists, the butterfly has been the Insect par excellence, probably because in this

type of Insect the phenomenon of metamorphosis was first known. The imagmation

was captured by the marvellous evolution of the magnificently painted and jewelled

creature, like a flying flower for beauty and brightness, from a " disgusting worm "

whose sole concern in life was to minister to an insatiable appetite. In this was

seen a picture of man, grovelling and of the earth, earthy, who, when his span of

^ Pachytylus migratorioidcs " Lcpidoptera.
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eating and drinking was over, lay in his narrow cell (chr\-salis) from which his soul

escaped in due course. So to the ancients the butterfly was adopted as a type of

the soul, and the one word Psyche served for both. Psyche, the nymph, indeed, was

always portraved by painter or sculptor in human form, but with the wings of a

butterfly.

As a rule when Insect metamorphosis is referred to it is the life-history of the

butterfly that is in our thoughts, for here it is best exemphfied, the creature being

unconcealed in all its stages, and therefore patent to the least observant. We
may have observed the small tortoiseshell-butterfly laying her greenish eggs upon

the leaves of stinging nettle, and shortly afterwards seen the same nettle plant

clustered with small caterpillars clothed

with short spines. Curiosity aroused, we
watch their progress from day to day, see

them casting their skins at intervals and

coming out of them larger each time, until

they have reached their full stature. Then
we see them suspended by their tails from

the branches and leaf-stalks, and observe

the last caterpillar-skin rolled up to and

off the tail, and the strangely shaped grey

chrysalis revealed, with the points along its

back tinged with gold. Finally, we see the

head end of the chrysalis split, and the

butterfly climbing out with the aid of its

weak, thread-like legs, and its soft and

crumpled rags of wings hanging limply.

But \\hat a change is evident in an hour !

The wings have expanded, and are re-

splendent on the upper side with dull red

and yellow and black and spots of blue.

And the wings having been fanned a little

to make sure that the motive muscles are

in working order, away sails our butterfly

in the June sunshine, a thing of perfect

beauty.

Now, unless our ancestors far back

had watched this process they could never have imagined that there was

any connection between the caterpillar and the butterfly. There is not

a single point of external form or structure that could suggest such

an amazing possibilitv as that the one would develop into the other, or

that the eggs laid by the butterfly would not hatch directly into small butterflies

again as the eggs of birds hatcli into birds. If they had examined the mouth of

the caterpillar and found the cutting-jaws, and the several other parts fltted for the

tearing and mastication of vegetable matter, and compared it with the long, trunk-

like formation of the butterfly's principal mouth-parts, thev would have found no

Pholn by] [H. S. ChMiiii, F.R.MS.

Sc.\LES FROM A BuTTERFLY'S WiXG.
The colours and patterns on the wings of butterflies and niotlis

are due to thearrarigeinentof innumerable scales of microscopic
proportions. In some cases the scales are themselves coloured,

but the colour effects are sometimes merely optical, due to

the reflection of light by delicate ridges and striations on each
scale. The few shown in this pliotograph are magnified thirty

six times.



Marvels of Insect Life.

helpful analogy. Further, there is not an atom of suggestion in an}^ external part of

the caterpillar of the relatively enormous wings, so beautifully clothed with scales

that are so minute they look like dust. Who could imagine either that the six

poor little bow-legs on the fore-part of the caterpillar would develop into the long
and graceful appendages of the butterfly, or that the insignificant little ocelli

would be supplemented by the magnificent compound eyes of which the butterfly's

head appears to be mainly composed. No wonder if contemplation of this complete
metamor])hosis should give rise to the theory of metempsychosis—the belief that

in the apparently lifeless chrysalis

stage the soul of some other

creature entered into the Insect

and gave it the additional glories

of the final stage.

The eggs of butterflies are very

variable in shape and ornamenta-

tion. Some are ninepin-shaped,some

like codlin-apples reversed, others

hassock-shaped. The sculpturing

usually takes the form of ribs and

fluting. The colour varies, not only

according to species, but with the

age of the egg. Some species deposit

their eggs singly, others in batches.

The caterpillar consists of

thirteen segments besides the head,

but the full number cannot be

made out often without dissection,

owing to the hinder two or three

being united. The first three seg-

ments behind the head bear each

a pair of tapering, curved and

jointed legs, and these segments

constitute the fore-body ;
^ the re-

maining ten form the hind-body.

-

PJwto by]

Butterfly Caterpillars.
These are caterpiUars cf the swallow-tail butterfly, the fine Insect that—so
far as Britain is concerned—is found only in certain parts of the fen districts.
The colour scheme is an alternation of black and orange rings.

Segments three to six of the hind-

body bear thick, unjointed, and

fleshy feet, which are of a temporary

character, and are not represented in the later stages. At the extremity of the body
there is a pair of similar nature distinguished by the name of claspers. These feet

and claspers are used for locomotion and for clinging to the food-plant, the true legs

as a rule being used only for steadying the edge of the leaf whilst the caterpillar

eats it. The true legs end in a minute claw ; the free ends of the feet are fringed

with hooks, which enable it to take hold so readily and so tenaciously.

The head at once appears as distinct from the body owing to its horny character.

On each side of the mouth may be seen six or fewer tiny clear spots, which are

1 Thorax. " Abdomen.



^

^«°"^ '"^ [h. >up. I-.L.S.

Ihe White Admiral.
One of our most beautiful butterflies, photographed in the act of imbibing nectar from the flowers of the musk-mallow. It is a woodland
species, like the larger purple emperor, which it resembles somewhat in its markings. These are finest on the under side, which is shown
here. Slightly enlarged.

4IQ
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imperfect eyes, or " ocelli." From the character of the optic structures beneath

them it is considered that the visual powers of the caterpillar are very poor. Its

principal sense organs appear to be the very small antennae, which may be found

one just outside each of the cutting mandibles. Tlie spinning organ, through

which it produces the silk threads by which it suspends itself before changing to

the chrysalis, will be detected as a projection from the lower lip. The spiracles,

or breathing pores, will be found to the number of nine along each side—one on the

first segment behind the head, and one on each of the segments four to eleven.

The greater part of the caterpillar's interior is taken up by the enormous

organs. The slender tubular heart runs along the

and the nervous system along the floor of the body,

rudiments of the

stomach and digestive

middle line of the back,

There are also, however. future wings, which may be seen bv
dissection of a full-grown

caterpillar. These are just

beneath the second and
third segments of the body,

and perhaps explain \\hy

these two segments are

without spiracles. \Mien

about to become a chrysalis,

the caterpillar in most cases

spins a pad of silk to which

the chrysalis can fix itself by
hooks at the tail end ; it

also in many cases spins a

girdle of silk across the

middle of the body, the two

ends being securely fastened

to the material upon which

the chrysalis is to be
suspended.

Having so secured it-

self, and thrown off the last

of its caterpillar-skins, the

chrysalis is revealed. The wings, the long legs, the antennae, the large compound

eyes, the long trunk, are all to be seen laid along the under side, but covered by a

hard skin, which is formed by the pouring out of a fluid when the caterpillar-skin

is thrown off. This hardens by exposure to the air, and glues down all the appen-

dages, forming a thin shell external to them. Now, although these organs are

formed in a sense at this stage, they are not properly developed ; they are, so to

speak, merely sketched in, and the mass of the body contents is in the condition of

a creamy fluid due to the breakdown of much of the caterpillar's internal organiza-

tion. The butterfly, subsisting upon a little liquid food, manifestly does not require

the enormous digestive apparatus of the caterpillar, that had to extract its nourish-

ment from leaves. The caterpillar was a creature of no sex—though some

Pholo by]

How A Caterpillar Clings.
[Lumsden.

The true legs of the caterpillar just behind the head are used chiefly for manipulating
its food. The thick, soft legs near the middle of its length are of a temporary character

and do not reappear in later stages of its existence. One of these pro-legs, as they are

called, is shown nmch enlarged to reveal the fringe of hooks which enable it to take hold

so readily and tenaciously.
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investigators have found the beginnings of sexual organs by dissection—and tlie

generative system has got to be built up. So with other systems—the Insect has

largely to be made up afresh from the materials of the caterpillar. Even the

scales which clothe and give pattern and colour to the wings have all to be developed.

The number of scales on all the wings of one of the large South American morphos

has been computed at a million and a half. They are flattened bags containing

fluid or air, and are of a similar nature to hairs, into which indeed they gradually

merge. It is these scales which give colour and pattern to the butterfly, sometimes

by a true pigment inside the scale w^hich shows through, sometimes by an optical

effect produced by the microscopic ridges and grooves on the surface of the scale.

Each of these scales is attached to the wing bv a footstalk, which fits into a receptacle

excavated in the wing-membrane,
one row^ of scales overlapping the

footstalks of the next row, a

manner which may be said to be

copied in the tiling of a roof. In

addition to the scales which cover

the greater part of the wings in

both sexes, there are special long

slender scales (termed andro-

conia) w^hich are peculiar to the

wings of the males, and these are

believed to cover glands which are

the source of scents produced for

the purpose of charming the

females. It has been proved by
experiment that various butter-

flies have their own distinctive

odours, which are either stronger

in or restricted to the males.

The antennae of a caterpillar

are very small and inconspicuous

organs ; in the butterflv they are

developed to great length , and The largo rhinoccros-beetle of the continent "phovvn with the groat hairy wasp
^ O D ' whose mission IS to keep down the numbers of the beetle. The beetle is coloured

either have their free ends clubbed a|uniform brown. Both insects arc shown of the natural size.

or they are thickened a little short of the tip. Another remarkable development

of the perfect butterflv is the proboscis, which is always of great length. It is kept

coiled in a flat spiral close to the head ; but when the butterfly \'isits flowers it is

unrolled, the tip is inserted in the nectar of the flower, and the sweet juices are sucked

up it. This proboscis reall\- consists of two tubes, each with a concave inner face,

and these faces so interlock b\- their edges that they form a third or central tube.

A Burrowing Wasp.

^^'e have alreadv given some account of wasps and bees that bore shafts into

the ground, terminating in nest-cells to whicli tluA- bring their jnTy in order that it

;/:. su-[y, F.L.s.

Khinoceros- Beetle and its Foe.
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mav serve as food for their young during the helpless grub stage. There is a family

of wasps, represented in this country by two small species, but which in warmer
countries includes some of the largest and most powerful of the wasps, whose limbs

are stout and well formed for digging, but they adopt methods different from those

of the miners. They burrow^ in the earth, but they construct no definite shaft.

They make proper provision for the welfare of their progeny, but thev make no cells.

They are hairy wasps of black colour save for several relieving spots or bands of red

or yellow, true to the wasp principle of advertising their dangerous character to

all whom it may concern. As usual, the females, who do all the work, are much
larger than the males. Several of the larger species are found as near to us as

France, where they have been studied bv Fabre and others. Unfortunatelv, they

have no English name by which to distinguish them from other wasps, but we will

call them beetle-eating wasps, ^ though it must be understood that the beetles

they destroy are always in the grub stage, and that it is the wasp's grub that does

the eating.

Now it is remarkable that these beetle-eating wasps should restrict their

attentions to the grubs of a par-

ticular family of beetles—at first

sight not so remarkable, when we
remember that other of the solitary

wasps show similar exclusive pre-

ferences for particular kinds of

prey ; but in those cases the

selection takes place in daylight,

above-ground. The marvellous

thing in connection with the beetle-

eating wasp is that her victims are

hidden from sight underground.

They are all grubs of leaf-horned

beetles, such as the rose-chafer, the

rhinoceros-beetle, etc., each species of beetle-eating wasp keeping to one

genus of beetles. These grubs are large and fat, not very active, and
lie on their sides, feeding upon decaying vegetable matter underground.

Now the task for the beetle-eating wasp, flying over the ground, is

to determine where one of these beetle-grubs is feeding below. As
they were hatched from the egg underground, there is no clue afforded by the

entrance to a burrow, and the task of the wasp seems to be as hopeless as that of

the self-styled water-diviner, who claims bv a special sense to be able to locate

hidden underground water-channels. Whether the beetle-eating wasp is the

possessor of a special sense for her purpose we cannot say, but it looks much like it.

The curious habits of these wasps were made known as far back as 1840, when
an Italian entomologist named Passerini published an account of the yellow-faced

beetle-eating wasp.^ He found that the mother-wasp hunted for the fine large

grub of the rhinoceros-beetle,^ whi-^h is coir.mon on the Continent in spent-tan, and
when found placed an egg on its chest. When the egg hatched, the tiny wasp-grub

> Scoli.i. - S. flavitrons. ^ Orvctes nasicornis.

Photo by]

Yellow-faced Beetle-Wasp.
[£. Step, F.L.S.

Thickly clothed with long hairs, this yellow-spotted black wasp suggests a
parallel with burly carpenters of the bee tribes. Its sagacity in discovering
its hidden prey is remarkable. Natural size.



Photos by] [Harold Bastin and Hugh Main.
Nests of Potted-Wasps.

These nests are made by species of eumencs—the two upper and right-hand lower examples by our native heath potter, and the other
by a Jamaican species. The material is clay, tempered by a glutinous fluid from the wasp's mouth, in which grains of sand and small bits

of stone are embedded. One of the photographs shows an empty nest with the hole through which the wasp escaped after coming to full

nevelopiTicnt

12J
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at once bit the beetle-grub between the sixth and seventh segments of its

body, and buried the first three segments of its own body in tliat of its victim. In

this position the wasp-grub sucks and sucks until nothing but the skin of the beetle-

grub is left ; but by that time the wasp-grub is full fed and able to transform itself

into a chrysalis, from which in due time the wasp emerges. Now, in this case

the task of the himting mother-wasp may be comparatively easy, for the spent-tan

in which its victim is found may lie in a heap on the ground where the tanners have

thrown it out of the tannery pits ; but in other cases it does not appear so easy.

In more recent years, Fabre has investigated the operations of the two-banded

beetle-eating wasp,^ who selects the grub of the rose-chafei beetle ^ for the food of

her young. These grubs are mostly found deep in the nests of the wood-ant, where

they feed upon the decaying vegetable matter of which these structures are composed.

However, the wasp finds it, and as the chafer-grub is a large one, and b\^ its move-
ments might easih^ destroy the egg of the wasp, it is necessary to kill or render it

insensible. Fabre lays great stress

upon the necessity of rendering it

helpless without destro3ang life, in

order that its body may not

putrefy ; but the Peckhams, who
have paid special attention to all

matters relating to wasps, differ

from Fabre in this matter, and

say it does not matter if wasp-

victims are killed outright, they

serve the intended purpose all the

same. Fabre says that a struggle

ensues, the chafer-grub wriggling

to prevent the wasp getting its

weapon into the desired spot

—

the centre of the nerve-ganglia

that control the movements of

1he chafer-grub ; but ultimately the wasp is successful, the nerve mass is stung, and

henceforth the grub is as one paralyzed, alive but incapable of movement or feeling.

The cavity that the chafer-grub had made for itself to lie in serves for the cell of

the wasp-grub, and the single egg is laid on the under surface well behind the legs.

It hatches, and the young wasp-grub pushes its head through the skin of its victim

and gradually clears out the rich contents of the hind-body, and when this part is

gone it pushes its head further inside and attacks the more forward parts, until

the empty skin is left.

Another species ^ of these beetle-eating wasps chooses the grubs of two

related species of chafers* more akin to our cockchafer. The eggs are

laid in August or September and hatch about two days later. When
full fed the wasp-grub spins a cocoon inside the empty skin of its victim.

In this stage it passes through the winter, and in spring becomes a perfect wasp
;

but it does not emerge from the earth unlil early in June.

^ Scnlia bifasciata. * Cctonia aurata. ^ Scolia intcrnnila. * Anoxia.

The Heath Potter
Oiieof the smaller of our native waspswho makes, her cells—shown on page 423
—in the form of a broad-based vase with a short neck and turned-out lip.

Each ceU, made of clay, is furnished with a stock of small caterpillars and a

single wasp's egg.
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Wasps as Potters.

That the common wasps which come too freely into our houses in late summer
are competent paper-makers is a famihar fact to most people. But it is, perhaps,

not so well known that all wasps do not follow the same industrial vocation. There

are wasps who work only in such plastic material as clay or mud, as well as some

who are more masons than potters.

One of these—the heath potter-wasp ^—mav sometimes bo found constructint^

its nest on heath-plants. It is a small black

and yellow creature differing from the

ordinary wasps, among other things, by
its hind-bodv being connected to the fore-

body by a thin waist as long as the fore-

bodv. Its nest takes the form of a low,

round-bellied vase with a short neck and

turned-out lip, and is made of clay

tempered with the wasp's own cement,

supplied from the mouth. It consists of

a single cell, and before the mouth is

closed it is stocked with small caterpillars

—

which are believed to be stung to keep

them quiet—and the wasp's egg. Some-

times the vase is placed upon a broader

surface than the twigs of a shrub afford,

and in that case it loses a little of its grace,

the bottom being flattened to give it

a better hold. The wasp's egg is not

deposited on the living food store, but is

suspended by a thread from the roof.

The wood potter- and the apple

potter^ embed small stones into the walls

of their nests, so that they have the

appearance of having been built up of

stones with clay to hold them together.

The apple potter occurs in tlic South of

France, and Fabre, apparently describing

this species, says that the fourteen or

sixteen small caterpillars witli which tlie

nest is provisioned are only slightly affected bv the stinging (if thev are

stung), for they are able to use their jaws and to kick out, as it

were, with the hinder part of the body. This power of movement would make
them dangerous company for a delicate egg placed among them, or even for a newly

hatched grub. Here, then, is the reason why the egg is suspended. Should it be

struck by the movement of one of the caterpillars it would swing out of the way
like a pendulum ; whilst the newly hatched and tender grub can feed in safety

' Eumenes coarctata. - E; arbustorum. ^ E. pomiformis.

Plioto by] [E. Slcp, F.L.S.

Yellow-painted Potter.
This largo species is a native of Borneo, and well illustrates the
general fonu of these potter-wasps, though the present species
is remarkable among them for the great length of its " waist."
The light marks in the photograph are coloured yellow in the
wasp. Four times the natural size.
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from its swinging perch. A remarkable point in this connection, showing how
several items are correlated, is the way in which the egg-shell splits up on hatching.

From the point of attachment of the suspensory thread it splits into a sort of ribbon,

which in effect lengthens the thread and enables the grub to get nearer to its food.

The clawed potter, ^ though it fashions a less regular vase, provides three cells in

the interior, each of which has its egg and its store of caterpillars. An Indian species
'^

makes the mistake of constructing its nest with walls so thin that a parasite readily

pierces them to lay its eggs. For this reason only two wasps were reared from

a group of five cells, the parasites having destroyed the other three.

Several wasps of the genus trypoxylon construct nests much after the same

pattern as those mentioned. One of these is referred to by Bates in the account

of his natural history exploration of the Amazons. He says, " Their habits are

similar to those of [the mud-daubers] : namely, they carry off the clay in their

mandibles, and have a different song when they hasten away with their burthen

from that which they sing whilst at work. One species [the white-footed potter^],

which is a large, black kind, three-quarters of an inch
'\

in length, makes a tremendous fuss whilst building its

cell. It often chooses the walls or doors of chambers

for this purpose, and when two or three are at work in

the same place their loud humming keeps the place in

an uproar. [The gold-faced potter*], a much smaller

species, makes a neat little nest shaped like a carafe,

building rows of them together in the corners of the

verandahs."

In Hawaii several species of mud-wasps ^ construct

The Gold-faced Potter. single-celled nests similar to those of eumenes, but more

'^-^n^'^^:'^':.^:^'^li^ cylindrical than spherical. They are fond of making

^tiforoftrspede'sthlt^^^^^^^^^^^^^
thcsc in a leaf that has been curled up already by

a'dt'^ifbuUdT^^w^rthTse'ctr^^^^^^^^ ^ spidcr to scrvc as a nursery for her young ones,
a comer of the verandah. ^j^^ jj-j addition thc young of a Certain species of

snail like to crowd into the same refuge; so that, as Mr. R. C. L. Perkins tells us,

you may find a curled leaf occupied by these three kinds of tenants at the same time.

Two European species of agenia (one of them British) make vase-like nests,

which they hide in tree-hollows, wall-holes, and similar places. The black agenia,^

which is found in the South of England, contrives a nest much like a wide-mouthed
bottle, but it is not so accomplished in the potter's art as some of those we have

mentioned, for it does not appear to have learned the secret of kneading its materials

with saliva, and so its pots have not the proper permanency. For this reason

they are not placed in exposed situations, where the weather w^ould soon crumble

them. The little wasp has learned that such material would not be waterproof,

and so she takes care to line the nest inside with a coating of glaze, probably supplied

by her mouth, which serves to keep the contents dry. The cell is provisioned

with spiders which are paralyzed by biting instead of stinging, and their legs are

broken. An American species'' builds its clay cells in the shape of little barrels,

which it hides under prostrate trees.

1 Eumcncs unguiculata. ^ £_ conica. ^ Trypoxylon albitarsc. * T. aurifrons. ^ Odyncrus.
^ Agenia carbonaria. ' A. bonibycina.



1 hoto^ by] E. Step, F.L.S.

Conical and Apple Potters.
Theso nanus are suggosted by the shapes of the hind-body hi the two species whose photograplis appear above. Below is a cluster of cells
made by the apple potter, which uses c'ay in which it embeds small bits of stone, so that thev look more like the work of a mason than of
a potter. Stones of suitable size and sliape h.ive to be sought for, and when found are carried'in the potter's jaws.

427
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An East Indian wasp ^ makes clay pots like

those of eumenes, and stores them with stung cater-

pillars. The pots are attached to wood. Of an allied

species,- Sir Richard Owen complained that it

obliterates Eg3^ptian hieroglyphics by plastering

its cells among them. Some thousands of years

ago, when an ancient Egyptian was being con-

verted into a mummy, one of these wasps had
the fortune to be wrapped up with him. When, in

later times, Dr. Birch, of the British Museum, unrolled

the wrappings of that mummy, the wasp came to

light, to prove that this potter was an ancient Egyptian also.

Photo by] [E. Step, F.L.S.

A BoRNEAN Potter.

Several related species of potters are found
in the Far East. They make pots of clay
much after the style of our heath potter,

storing them with caterpillars.

The Humble-Bee Fly.

We have already mentioned how the naturalists of a century ago saw in the

mimetic resemblance of a species of drone-fly a special intervention of Providence to

enable the fly to slip into a bee's nest unnoticed, in order that it might lay its eggs

there, and so bring about the ruin of the unoffending bee-colonv. As we then pointed

out, one of the weaknesses of the argument is that the drone-flv is in no sense an
enemy to the bee, but a distinct friend. Had they pitched upon the humble-bee fly ^as

their recipient of special Providential favour there might have been something in it
;

though even then it would have been hard to understand why the industrious bee

should have been victimized in order that a mere parasite brood should thrive.

The humble-bee fly is got up to resemble one of the smaller humble-bees, and
the likeness is achieved mainly by the dense pile of silkv brown hairs that covers

the bodv. and by the long, bee-like " tongue." But there can be little doubt that

this livery is not intended to delude bees, but rather to deceive the enemies of flies

into the belief that this fly is some kind of a bee—therefore, provided with a sting,

and better left alone. As a matter of fact, though the humble-bee fly does victimize

humble-bees, it appears to be more of a nuisance to the solitary mining bees.

Dr. T. A. Chapman has made careful observations upon its behaviour towards andrena

and to the tower-building wasp odyncrus. From these

observations it appears that the female fly does not
-•^«^*^ enter the nest of the bee to lay her eggs, but, whilst

still on the wing, flings her egg; as it were against the

bank where the bees are mining. Proximitv is apparentlv

enough, and the newly hatched grub probably attains

its goal more safely than if its mother attempted to

place the egg upon its victim.

Later Dr. Chapman found both the grub and the

chrysalis in the cells of a mining bee* The grubs at

first sight, owing to their form, might be mistaken for

those of a bee, but an examination of the head shows
it to be that of a two-winged fly. Pl has a very delicate

skin throuijh which are seen masses of fat, and throuirh

The Black Bottle-maker.
This little potter-wasp, which may be found
in Southern Britain, constructs its nest in
the shape of a wide-mouthed bottle; but
it is not so accomplished a potter as some
others, and its work does not stand exposure
to bad weather. It is placed, therefore,
where it will not be fully exposed, and it is

lined with a coating of glaze.

Rhygchium nitidiihini. K. lirunnt'iini. Bombylius major. • Andrena labialis.
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these runs the dark digestive s\-stcm. It has a very small, retractile head, armed
with bristle-like jaws. Its feet are reduced to six stout bristles. As the cell con-

taining the chrysalis was empty, save for the cast grub-skin, it appeared that the

fly-grub had eaten the grub of the bee. The chrysalis is much like that of the

ghost-moth. On the head are five spines, which represent no corresponding parts

in the head of the perfect Insect, and are seen to be special developments to assist

the chrysalis to make its way through the clay-stopping with which the mother-bee

had sealed up the mouth of its cells. There are numerous bristles and hooks on the

various segments of the body, which give the chrysalis leverage to push its head-

Photo by]

The Humble-Bee Fly.
[E. sup, F.L.S.

A two-winged fly whose form and thick coat of long hairs produces some resemblance to a small humble-bee. U lays its eggs in the
vicinity of the nests of solitary bees, where the resiilting grub enters a cell and feeds on the grub of the bee. The fly is shown four
times its actual size.

spines through the clay, and to help it in climbing through thf buirciw, which is

from six to ten inches deep.

It is quite a common thing for moths which >peiul \\\v chrysalis period in

wood or earth to have the way made easy for their exit as moths by the

caterpillar preparing that wa\' before it becomes a chr3'salis. But in the case of

a fly-grub there are no organs that will enable it to do this oftice, and the

circumstances of its pupation makes such provision unnecessary. The case

of bombylius is quite exceptional, and no other fly-chrysalis appears to be
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called upon to do such work, and consequently is not fitted with the tools

for the purpose.

There is one other point in which this Insect appears to have borrowed ideas

from the bees upon which it preys. In order to avoid fouling their nests, which

would probably bring about the destruction of the race, the bee-grub does not

void any of its waste, but retains it in the hinder part of its intestines until it attains

to the winged condition, when it is either left in the empty chrysalis-skin or dis-

charged after leaving it. A similar arrangement is met with in the ant-lions, and

here again in the case of the humble-bee fly.

Stag- Beetles.

Of the more than three thousand species of beetles that are to be found as

inhabitants of these islands, the stag-beetle ^more than all the others has impressed

Phvlo by]

Male Stag-Beetles.
[H. Bast in.

A series of specimens photographed side by side to show the great variation in size and tlie development of the jaws that is found
in this species. The females exhibit a similar range of variation in size.

itself upon the popular mind. Though it is restricted in its range to the south,

the figure of the male often seen in books has become so familiar that most people

know its name w^hen they see it for the first time. Here, just one item in the

structure has served to make the Insect notorious, and this is the huge development

of the mandibles which are reminiscent of the antlers of a stag, and so have suggested

a distinctive popular name, which has been accepted and latinized by the learned

men who act as scientific sponsors for all living things. In one respect the name
is not a good one, because it relates to the appearance of one sex onl}^ : it is the

male alone that has this great development of its jaws. Although the female

has got a strong pair of these organs, and for food-getting purposes a more practical

pair than her mate, they are only in fair proportion to her size, and, therefore, are

not noticeable ; so that a novice might easily mistake the two sexes for separate

species. In the photograph of the two sexes (page 431) it will be seen that

* l.ucamis cervu.s.
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with the development of the " horns " of the males there has been a corresponding

increase in the size of the head and all its parts, eyes and antennae included. In

truth, the comparison will show that the difference extends to the entire Insect,

for not only is the female con-

siderably the smaller of the

largest specimens of both sexes,

but her fore-body and her wing-

covers are much more rounded

than is the case in the male,

and the legs are smaller.

We have referred to the

" largest specimens " because

there is very great variation in

this respect in the species.

You mav come across males

that measure two and a half

inches from the tip of the

antlers to the end of the wing-

covers ; another may measure

less than half that length.

A similar disparity may be

found in the size of the females,

some of these being very small

indeed. The colour, too, varies

from a bright chestnut to a

brown that is scarcely to be

distinguished from black.

The possession of the
" horns " by the male has led

to a large amount of theorizing

and conflicting statements.

Their chief use appears to be

that of sexual ornament,
though they may be useful on

occasion to retain the female

where there is tolerable uni-

furmitv in size between the

})air. It is stated that the

males fight fiercely between

themselves for possession of

some desirable female, but we

ha\'e never seen one of these

conflicts. It is tolerably cer-

tain, however, that though they may indulge in a duel, they cannot well hurt one

another. Put your finger between the horns of a full-sized male, and induce it to

riiolo by\ [H. Bastm.

Stag-Beetle Grubs.

The grubs are shown feediag in a decaying tree, where they are engaged for several

years. The trees attacked are chiefly oal\S and willows, but the timber is mostly
in a decaying condition before the eggs are laid upon it. Occasionally they attack
the roots of trees still living.
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close them upon \-our flesh. You will then know that thev have insufficient

muscular i)o\\'er to make the slightest im])ression u])on the armour-clad bodies

of their rivals. It is possible, too, that they scare off birds b\' assuming

a ]:>roper attitude and distending their mandibles to the full extent. A
common attitude with the male when at all alarmed is to raise the head

and fore-part of the bod\' b\- stiffening the fore-legs, and then distend the

jaws and spread wide the antennae. There is a " come on if you dare " air

about him, which, no doubt, serves the purpose for which it is assumed ; but it

is mere bluft.

The well-formed wing-covers protect a pair of Icjng, transparent wings of a

])ale-brownish tint, so long that they hav^e to be doubled over as well as folded to

get them underneath. The wing-covers taki' no part in the work of flight, being

merely held up o\'er the back to allow free play to the wings. The flight does

not strike the observer as being

business-like, but rather as slow

and aimless. In the districts

where the beetle is plentiful thev

may be seen in flight in the

evening in June and July. They
frequentlv blunder against per-

sons and get their hooked feet

entangled in the hair of ladies,

who become greatly alarmed, and
e.xpect to be eaten. At such times

they are fond of flying around oaks

in quest of mates. They settle

also to feed upon vegetable juices,

which the female easil\- obtains

bv crushing shoots and leaves with

her short jaws. The male may also

do this witli the teeth or tines of

[H. Bastin.

CilKYSALIS OF STAG-BeETLE,

his lujrn^, but tlu^se organs are
riic Kriib hollows out a spare among the wood-fragments to serve as a cocoon,
ami changes to a chrysalis. It will be seen that the long, antler-like jaws are

pressed to the under side, now uppermost. The chrvsalis-skin is thrown off

ill-adapted for sue) l work, and he '""S before the perfect beetle leaves this cell

l)robably feeds at wounds which have been made bv females, or on free-flowing

juices. The tongue in both sexes is adapted for sucking fluids, its four branches

being thickly beset with golden hairs.

In th(^ larval stage the beetle feeds upon decaving wood, usually oak or willow
;

onlv occasionally upon the roots of living trees. Thev are occupied in this work
for about four years, but only a short period is spent in the chrysalis condition, in

this stage the large horns of the male are bent under and lie pressed to the under

surface. The grub is much like that of the better-know ii cockchafer, of a whitish

colour except the red-brown liead, and with the hinder extremity of the body much
enlarged. \\'hen about to enter upon its next stage it makes a sort of cocoon of

wood-fragments in which to lie. In exploring decaying stumps for beetles in the

spring, the collector frequcnth- comes upon stag-beetles that have already assumed
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M.iiu. /•"./•:. s.

the ])crfect form, but are in a lethargic

condition, in which they remain

until June, when thev make their

way out into the public view. In

this emergence the males precede the

females by several days.

i\ttention should be drawn to the

remarkable form of the antennae,

wliich characterizes three families of

beetles, and reaches its highest de-

velopment in the cockchafer and its

immediate allies. In the stag-beetle

The Kentish Glory. the last four joints are very broad in

The photograph represents the finely marked female moth. The male onC dirCCtlon, SO that tllCy look likc
is much smaller and less brigbtlv coloured, though it has lint-r antenna'.

Natural size. a kind of brusli with a long handle.

It is probable that these differently shaped terminal joints are the seat of some

special sense, but what that sense is has not yet been determined.

The stag-beetles are a numerous family, there being nearly si.x hundi-ed species

known from various parts of the world. There are only two other British species,

neither of which is sufficiently known to have had any popular name bestowed upon

it. It must be confessed that the scientific men have tried their best to make

up for the deficiency by giving both fine-sounding names with a fair number of

syllables.^ The word dorcus applied to one of these is evidently from the Greek

for an antelope, but it is not easy to see why it is so called. It is about an inch

long, and much like a diminutive stag-beetle, except that the mandibles of the

male are onlv as large as those of a female stag-beetle. In both sexes the colour

is black, and there is no difference in size except that the hind-body and wing-

covers are broader in the female. The grub is somewhat similar to that of the

stag-beetle, and feeds internally on the wood of decaying willow, beech, and oak.

The French call it La Petite BicJie.

The third species, w^hose scientific name signifies the wood-destroyer, is a smaller

Insect, little more than half an inch long, shining black, minutely pitted on the

fore-body, which has its front part cut away abruptly and forming live small tooth-

like projections. Th'^ little head ends in a curved upright horn suggestive of that

of the rhinoceros in the male ;
but

in the female

and straight,

the little pits

Pholoby] [H. Main, F.l

Eggs of Kentish Glory.
The large eggs are laid along the twigs of birch trees, usually ii

row. At first grein, they change in tint to ))urpl"-brovvn
enlarged to twice the natural size.

it is much shortrr

On the wing-covers

ire larger and run

one into another. The grub, wliich

li\'es in decaying ash, willow, and

other trees, is somewhat like that

of the stag-beetle, excej)! that its

hinder })arts are not swollen— it is

indeed narrower there than behind

the head.

Dorcus parallclopipedus and SinodciKlron cylindricum.

Thev are here



Photo by]

Thcs(! stoutly

seen that in a

blaiict' may bi

\H. Mnin. F.E.S.

Kkn'iish C.lokv Catkuimllaks.

built catiTpillars are green, with <iblii|vii' uliiti^h -.tripes along the sides. They are shown here sli"

general wav they resemble the xcil e.itkins <il the bireh, whieh are included in the photograph. It i:

of some protective value.

htly enlargi

ri probable th

1. It wiP be
at this ri'sein-
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Plwlo by] [H. Mam, F.E.S.

Young Caterpillars.
When very young the caterpillars of the Kentish
glory cluster together around a birch twig, with

their fore-parts raised. .As they get larger they
separate and feed singly.

The Kentish Glory.

Although in general appearance this splendid

moth resembles the eggers, the very considerable

difference in the caterpillar shows it is not closel\'

related, and the authorities have erected it into

a separate familv. If the photograph of this cater-

pillar is compared with those illustrating the

article on eggers (page 246), it will be seen that,

quite apart from the absence of hairy covering, the

Kentish glory caterpillar is quite different in form,

tapering to the head and ha\'ing a pyramidal

elevation on the last segment but one, which

suggests a resemblance to the caterpillars of the

hawk-moths, a likeness increased by the oblique

white and creamy stripes along the sides. It is

colo-ured green, paling to a whitish tint on each

side of the central dark-green line. It attains a

length of about two inches, and in appro[)riate

localities it may be found feeding on birch from the

end of May to July. When newly hatched the\- are

black, but after casting their skins the black becomes greenish, sprinkled with minute

black dots ; later they become distinctly green, and the black dots are restricted to

the lower surface. In the young condition a number of the caterpillars will cluster

together on the twigs of the birch, presenting a

peculiar appearance with their fore-parts raised

from the twig. As they get larger the\' separate,

apparentlv to avoid becoming too noticeable.

\Mien full grown they construct a rough dark-

brcjwn cocoon on or just under the surface of the

ground, and spin up moss and vegetable debris

into the structure. Here they change into blackish

chrysalids, with rough points on the segments,

which enable them to wriggle out of the cocoon

a few days before the moth emerges in the follow-

ing spring.

About April the small, tawny-brown males fly

in sunshine seeking the larger, paler-coIourc>d

females, who sit a]:)out on birch or hratlier until

after dark. It is a forest and moorland si)ecies,

ill the former fre(pu'nting the oj)en ]:)laces wIum'c

there is surficient light for the birch to tlourisli.

Its old name of Kentish glory ^ was pi'obably given

to it from its occurrence in Darenth \A'ood, near

Dartford, that fonnei" paradise ol the London

1 I'lndroniis versicolor.

I'liolo hyl [II, Main, F.E.S.

Newly Emerged.
The Kentish glory has just escaped from the
chrysalis and cocoon at the base of the tree, and
has climbed u]> a twig, there to liang until tlic

wings have cxpaudcd fullv.
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Photo by] [H. Main, F.E.S.

The Leaf-cutting Bee.
One of the clever and industrious bees
that disfigure our rose-bushes by
cutting out oval and circular pieces

from the leaves, wherewith to line her
liurrows, and divide them int<i uurserv-

(VUS.

entonioloi^ist, whose glories (in a double sense) have lonij^

departed. Tiltjate Forest, in Sussex, was also a strons^hold

of this motli, but it is by no means so plentiful as it was,

except in parts of Scotland and Worcestershire. The

female measures nearly three inches across the \\ings,

and the male about two inches and a (piarter. The

large, purplish - brown eggs are laid in double rows

along the twigs of birch.

Upholsterer Bees.

Some Insects exhibit a tendenc\' to luxur\' in their

surroundings. Many there are that finish off their cocoons

with a delicate, polished, silken lining so that the chrysalis

shall not

be in
danger

of injury through any roughness

of the part that lies next to it
;

but a select few to which we pro-

pose to devote a small space, rely

not upon their own secretions for

this purpose, but import hangings

from without. Let us first, how-
ever, briefly refer to two or three

of the former class among bees.

Under the head of carpenter-bees

we have already mentioned sev'cral

species that bore into bramble-

stems and divide the burrow into

cells by building up partitions

across it. Tlie little solitary bees

of the genus j^rosopis, howe\'er,

that excavate their nests, some
species in the stems of brambles

and other ])lanls, and some in the

earth, form cells by lining the

burrow with a fluid secretion from

the mouth wliicli hardens into a

delit'ate tissue, not unlike gold-

])eater's skin, but liner. There is

reason for the use of this material

in the fact that the provision for

the food ol llie future grub is more
licpiid than is usual in the case

of the solitary bees. This food

Pholo by] [H. M,!in. F.I^.S.

The Work ok the Le.\f-cutter.
A rose-leaf, of which four leaflets have been cut by the bee. Sitting astride

the edge of the leaf, tlie portion desired is i ut through by her jaws, and when
completely severed she Hies olf with the piece to her burrow, where it is curved

and adapted to the form required.
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consists of pollen to which sufficient honey is added to enable the bee to knead
it into a pasty lump. Prosopis is without the usual pollen-collecting apparatus

on the hind-legs ; and for this reason it was long suspected to be of parasitical

habits. But though parasitism has been shown by Mr. R. C. L. Perkins to be indulged

in by some of the numerous Hawaian species, the charge does not lie against our

native species. It is now shown that they are of rather primitive organization,

and have to bring home their pollen and hone}' mixed—in their interiors—and
regurgitate it for the storing of their cells. The mixture being more liquid in

character, the cells are liricd to make them waterproof for the holding of it. For
the purpose of laying on the lining secretion, the tongue is specially developed into a

somewhat triangular organ, broad in front.

In the neighbouring genus colletes, although the bees make their burrows

in the ground, their cells are lined with the same

material. They are less primitive than prosopis,

and have the legs well clothed with hairs, but they

have a similar shaped tongue, and mix a good deal

of honey with their pollen. They bring home a

great quantity of pollen on their legs, but this is

mixed in the cells with so much honey that, accord-

ing to Shuckard, the mass ferments, but is never-

theless consumed bv the grub without any ill

results, the more liquid portion being consumed
first, the more solid later. Speaking of the up-

holstery work, this author says :

" The beauty

with which these cells are formed transcends

conception. Each consists of a succession of layers

of a membrane more delicate than the thinnest

gold-beater's skin, and more lustrous than the most

beautiful satin. In glitter it much resembles the

trail left by the snail, and is evidently, from all

experiments made, a secretion of the Insect

elaborated from some special food it consumes,

and by means of its bilobated tongue, which it uses

as a trowel, it plasters with it the sides and the

bottom of the tube it has excavated to the extent necessary for one division. As
this secretion dries rapidly to a membrane it is succeeded by others to the number
of three or four, which may be separated from each other by careful manipulation.

It then stores this cell, deposits the egg, and proceeds to close it with a covercle

of double the nvmiber of membranes with which the sidt's are furnished, and lonlinues

with another hi a similar manner, until it has completed sufiicient to fill the tubular

cavity, which, after closing the last case similarly to the rest, it stops up the orifice

with grains of sand or earth."

The carder-bee ^ is one of the upholsterers that go abroad for their materials,

and her decoration takes more the character of tapestry. She is a larger bee than

those just named, her l)odv liall' an inch long, and the spread of wings an inch.

' .Vnthidiiini manicatiim.

I'hido hy. i/y. liaslni.

A Leaf-cutter's Cell.
A single cell tk'taclicd and enlarged to show how
the leaves are curved and folded to get the form
required. The photograph is about three times
larger than the actual size.



I'holo by]

TiiK Nest ok thk LEAr-cuTTER.
iH. Main, l-.ES.

The leif-cutter has sunk several shafts in dccaved wood, and in two of those she his formed and provisionedjlipr colls of rose-loaf.

this and the previous photograph it will be seen that eacli eell is made separately, and about a .lozen pieces of leaf separate one ceU

the next. Twice the natural size.

f roiii

from
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She is too large for bramble-stem exploration, and does not appear to relish hard,

manual labour such as is involved in digging a shaft in the earth ; so she looks out

for the disused tunnel of some other Insect, such as the musk-beetle or the goat-moth,

and appropriates it to her own use. This is the Insect to \\hich (lilbcrt White

refers in the following passage, though he did not know its name :
--" There is a

sort of wild bee frequenting the garden-campion for the sake of its tomentum,
which probably it turns to some purpose in the business of nidification. It is very

pleasant to see with what address it strips off the pubes, running from the top to the

bottom of a branch, and shax'ing it bare with the dexteritv of a hoo])-shaver. When
it has got a bundle, almost as large as itself, it flies awa\', holding it secure between

its chin and its fore-legs."

In addition to the plant mentioned by White, the carder-bee gathers her

cotton-wool from the corn-cockle, the (]uince, and other plants with downy leaves

and stems. With this she lines the cavity selected for her operations, and forms

Photo hy [li. Baxlm. Photos by] [H. Main, F.Ii.S.

Egg. Grub. Chrysalis.
I'l this series of photographs is shown what the cells of the leaf-cutter bee contain at different ])eriods. Before the cell is closed an
egg i- laid on the nii.\tureof pollen and honey upon which the grub is to feed. In the second photograph the full-grown grub is shown
in its cell after having disposed of the food-supply. The third photograph shows a cell cut open after the grub has changed to the
chrysalis.

her cells in it, coating the inside of the cells with cement to enable them to hokl

the pollen-honey mixture with which she next stores them. Tins is the onl\- r.ritisli

species, and here it is restricted to the southern parts of England, but there are

others on the Continent. Fabre has described the work of one of them ^ which
forms its nest in hollow reeds, much after \hv fashion adopted by our species. The
grub, b(>fore joupation, constructs a cococ^n of its own excrement connected bv
silk. At one end it is provided with a perforated conical extension, which Fabre
surmises to be for the admission of air. Two other species utilize emptv snail-

shells for nesting places. One of these ^ only uses the broader body-whorl of the

shell, shutting off the narrower portion by a wall of resin collected from plants.

The other ^ uses the narrower whorls and leaves the body-whorl vacant ; in con-

sequence it sometimes hap])ens that a s])ecies of osmia builds her nest in the mouth
of the shell and blocks up the carder-bee. As the latter is ready to leave its cell

before the osmia has completed its transformations, it dies a prisoner in its cell.

^ Anthidiuni diuilenia. - A. scplcmdentatiim. » A. bcllicosuin.



Kl'HV-WASI' AND MASON-WASP
The Mason-wasp builds temporary towers to exchuie enemies from Iter nest. In spite of tliis preca\ition. the Riibv-
vvasp succeeds in iiettin;^ access to some of the cells and introducinfi lier e.i;i;s. Iler jirubs destroy those of the
mason, sometimes eating! the etin before it hatches, and tlien consiimint; tlie food that was stored for the inason-i^nib's

consinnption. Ttie Mason-wasp is shown above, and the Rnl)y-wasps below, .Ml considerably enlarged.
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4

But the bees that are most fuhy entitled to the name of upholsterers are the

leaf-cutter bees.^ These have long been known, not only to naturalists, but also

to everyone who has grown roses, for every rose-garden furnishes evidence of the

skill with which these bees cut out circular and oval pieces for the lining of their

cells. Sometimes the foliage of one particular rose-tree is specially attacked, and

the rose-grower who takes pride in the general perfection of his plants—leaf as well

as flower—is rather emphatic in his denunciation of the " pest " that has wrouglit

this havoc. All the leaf-cutters, however, do not select rose-leaves for their purpose;

the species that do so mostly are Willughby's lenf-cuttcr - and tlie ]vitc1i\\ork leaf-

cutter.'"^ The
li r s t - n am e d

usually makes
its nest b y
boring deep
wells in the

soft wood of an

old willow, and

sometimes in-

stead of
rose-leaves
selects those

of the labur-

num for its

depredations.

The manner in

w^hich most of

the species
work has been

well described

by Shuckard.

He says:
"Having fixed

upon the pre-

ferred })lant, /'/,../.. /n, [H. Bastin.

1 1 Nest of Leaf-cutting Bki;.
rosc-Dusli or , ^. . , . . , . , , , , ^ ^ , , , u r

In this case instead of soft decaying wood the tunnel has been bored in hving wood—that of a small chcrrv

laburnum or tn-c, and packed with cells. Two separated cells are seen in the lower li'ft-hand corner of the photograph.

sallow, or wiiatever it ma\' be, it alights uj)()n the leaf, and li.xing itself upon the

edge, it holds it with three legs on each side, then using its mandibles as the cutter

of silhouettes would his scissors, and just as rapidly as he cuts out a profile, does

this ingenious little creature plv the tools it is furnished with by nature. The oval

or semicircular cutting being thus speedily dispatched, witii the legs still clinging

to the surfaces, the Insect biting its wav backwards, the pii'ce cut off necessarilv

remains within the clutch of the legs, and, when about falling, the rejoicing labourer

expands her wings and flies off with it with a hum of deliglitful triumph, the cutting

being carried perpendicularly to her body. In a diret~t liiie she wings her way to

1 Mciiacliile. - .M. uillughhiiila. ^ .M. ceutunciilaris.
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Pkolo by]

Ichneumons.
[H. Bastin.

A cocoon of the leaf-cuttc-r bee ou being cut open is

in this instance found to contain a number of chry-

salids of an ichneumon-wasp. The female ichneumon
had contrived to deposit her eggs in the cell, and the

grubs have lived at the expense of the bee larva, which
has been consumed ultimate!v.

the receptacle, and arrived at the mouth of the

aperture within which she has to convey it, she

rolls it to its requisite tubular form and thrusts

it forward to the bottom of the cavity. The first

piece for the lining of the cell is always oval and

larger in proportion to the succeeding ones,

which, to the number of three or four, are semi-

circular, the first piece having an extra use to

serve in forming a concave bottom to the cavity.

Having completed the requisite manipulation

for adjusting" to shape the external lining of the

bottom and sides of the first cell, she withdraws

backwards, again flies off, and, as if she had

traced a trail in the air, . . . back she wends to the same plant, and proxi-

mately to the spot of her recent triumphant exploit, renews the operation,

but the result of which, this time, is to be semicircular. Home she

flies again, and the arrangement within of this piece is different . . .

for this is simpl}^ tubular, and so placed that it imbricates with its cut margin

within the serrated edge of the first and the third, and in case of a fourth the fourth

also is similarly placed, so that one laps within the other, the edges of two of these

cuttings never being conterminous. The number of the cuttings is apparently

regulated by the drier or moister condition of the substance in which the tunnel

is drilled. Another duty has now to be performed, indeed that for which all the

preceding labours were undertaken—the provision for its young, wherein it

perpetuates its kind. . . . Having completed the requisite store of honey mixed

with pollen, this is carried to the brush with which the under side of the abdomen

is furnished, by means of the posterior legs. The honey and pollen are gathered

from different kinds of thistles, whence it acquires a reddish hue and looks almost

like conserve of roses, and the nest is filled with it within a line of its top ; the

egg is then deposited. . . . The cell has

now to be closed, and the artificer, knowing

that the transverse section of the cell is

circular, again flies forth, and without

compass, but with all the accuracy with

which Leonardo da Vinci struck a circle

with his pencil, to testify his mastery, cuts

the leaf again in that form, and as surely :

and three or four, or five or six times

repeats the operation, returning each time

with each piece, so many having been

variously observed."

In the same manner other cells to the

number of four or five are formed above

the first, and any space remaining in the

tube is filled ui^ with earth. The bee

Photu by\

A Bee Parasite.

Ichnennions are not the only enemies from which tlu- Uaf-

c\ittcrs suffer. Another bee—coelioxys— to save the labour

of nest making and provisioning, lays her eggs in tlie leaf-

cntter'scells, and the young consume the egg and stores of their

hosts. This is the bee that does the mischief.



OSMIA CkLLS i.N JiKA.MBLE-STE.MS.
//. Bast ill.

The little bee known asosmia bores into the pith of dead braniblc-stenis, dividing the burrows into colls which are provisioned with pollenand honey, and an egg laid in each cell.
^

44.]



444 Marvels of Insect Life.

then bores another tube, and repeats the process until her egg-supply is exhausted.

\Mien the grub has consumed its food-store, it spins a lustrous silken cocoon

attached to the hangings of its cell, and undergoes the changes into the chrysalis

and perfect bee.

Our other native species proceed in a similar manner, though some of them
work in different materials. Thus, one ^ makes her excavations in the ground of

banks, but lines them with rose-leaves ; another- mines in sand, and sometimes

uses the leaves of bird's-foot trefoil for her upholstery ; a third,^ like Willughbv's

leaf-cutter, makes hers in wood; a fourth"^ has been found nesting in the stumps
of the broom. The common species,

again, has sometimes been found to

use the petals of the garden geranium,

in which she appears to come close to

the poppv upholsterer,^ which lines

her cells with the scarlet petals of the

corn poppy. This bee is usually found

in the neighbourhood of cornfields,

and sinks her shafts in the firm earth

of roads and well-trodden footpaths.

Cutting semicircular pieces from the

bright-red petals of the poppy, she

uses them in much the same manner
as the common species does with her

rose-leaves, but instead of cutting

small circles for capping the cells, she

simply turns over the upper edges of

the lining pieces to effect the closure.

Another species,^ with labour-

saving inclinations, usually appro-

priates a burrow of the earth^^orm,

and as this is far too long for her

purpose, she stops it at the proper

depth with a plug of leaves, on which

she builds up her cells. This labour-

saving idea is appreciated by \-arious

species, who are not slow to avail

themselves of any previously existing

cylindrical hole of the right size for their nesting place. Bamboos used for the

support of tall plants in gardens are frequently adapted to their purpose ; screw-

holes, pipes of small bore, and gun-barrels also come in hand\- to some individuals.

Photo by'] [J. J. Wurd, F.E.S.

Buff Ermine-Caterpill.\rs.

One of the' smaller" woolly bears " that may be seen frequently in late
summer or early autumn, hurrying across paths. It is a destroyer of

many low weeds. Natural size.

Ermine-Moths.
Included in the same family" with the tiger-moths are several white or cream-

coloured species that are common by waysides and in gardens. From the fact

that they are more or less spotted with black on their downy wings and bodies

1 Megachile circumcincta. - M. argcntata. ^ ^i ijgncseca. ' M. vcrsicoU)r. '^ Osmia jiapavcri.s.

" MeRachilc albocincta. ' Arctiida\
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the name of ermine-moths appears to be a very appropriate one. During the day they

may be seen sitting about on low herbage in exposed positions where such an exhibi-

tion seems highly dangerous in a world that contains many Insect-eating creatures.

But the ermine-moths are not good to eat, and their conduct almost indicates

a consciousness of the fact, as their colours make it known to the Insect-eaters.

The most familiar member of this group is the white ermine. ^ Normally

its fore-wings are white with the faintest tinge of cream colour, scarcely evident

except by contrast with the pure white hind-wings. Other specimens

have the fore-wings distinctly cream coloured, and in others the cream

has deepened to buff. Typical specimens have a great number of small

black dots scattered over the fore-wings, and two or three on the hind-wings.

The hind-bodv is yellow with a black

spot in the middle of each segment

and one on each side. The cater-

pillar is one of the " bears," and under

its long, brown hairs the body is

brown with an orange-red stripe down
the middle of the upper surface. It

is a general feeder on all kinds of

plants whose foliage is close to the

ground, whereon it may be found

during August and September. It

then spins up a slight and far from

roomy cocoon into which it wea\'es

its own hairs, and having changed to

a dark-brown chrysalis, passes the

winter and spring in that condition,

the moth emerging in June.

A very similar moth is the water

ermine,- which has all the wings

white, with a black dot or two on the

fore-wings. The yellow hind-body is

white at the tip. It is not a common
species, and is only found in the

neighbourhood of marshes, \\here its caterpillar days are spent in feeding

on the plants peculiar to such places, such as mint, willow-herb, lousewort,

yellow loosestrife, flag, and waterdock. The caterpillar is dark brown,

dotted with black warts, from which spring the spreading tufts of dark-

brown hairs. It spins up in August. The cocoon and cln-ysalis are

similar to those of the white ermine, but the (4n-\"salis has a reckU'r tinge. It

remains in the chrysalis stage during the winter and si)ring, and the me)th makes

its appearance in June.

A third species is known as the buff ermine,'^ from tlie colour of the fore-wings

being commonly some shade of buff, though it \-aries in one direction to cream

colour and in another to light yellow. The hind-wings are usually paler. Several

' Spilosoma menthastri. - S. uitic;e. ^ S. lubricipeda.

Plioto hyi

Buff Jlrmine Moth.

Similar in a ficiicral way to the white ermine, tliis moth lias wings of

some shade of bnlt, with the black spots dit'lerently disposed. Xatural
size.
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black dots are scattered along the front edge of the fore-wings, and others form

a more or less indefinite oblique line extending from the tip to the hind-margin.

There are a few (number variable) small, black spots on the hind-wings also. The

hind-body is yellow with three rows of black spots. The caterpillar, wliich often

tries to help us get rid of our garden weeds, is a brown, hairy creature much like

that of the white ermine. It feeds upon all kinds of low-growing plants, spins

up in August or September, and passes the winter as a red-brown chrysalis, from

which the moth breaks out in June.

One further species must be mentioned. This is the muslin-moth, ^ in which

the females alone have white wings, with six or seven black dots on each. The

smaller male is entirely of a smoky-brown colour, upon which the darker dots

are not very prominent. From this fact it is concluded that the muslin-moth

is edible, and that the females, who expose them-

selves to view much more than the males, mimic

the inedible white ermine.

The Wasp-Beetle.

Among the beetles of the long-horn famih' - which

feed as grubs in timber is one that may frequentl}' be

seen in summer flying about flowers. Like others of its

family its body is long, slender, and straight-sided, its

legs and antennae are long, and its colouring is black

and bright yellow. The yellow is laid in narrow bands

across the black, and the superficial appearance pre-

sented is that of one of the smaller species of wasp.

The manner in which it mo\'es its long legs in walking

is very like the movements of a wasp, and it agitates

its antennae in precisely the same nervous manner as

the wasp does hers. There can be little doubt that this

close general resemblance to a wasp largely protects

the beetle from being eaten by birds, for it must be

remembered that the colouring of a wasp not merely

gives notice of the fact that it is dangerous to meddle with it on account of its stinging

powers, but that it is objectionable as food to most creatures at least. The strongly

contrasted black and yellow, or black and red, wherever found as the predominating

feature in the colouring of animals, may be held, prima facie, as presumptive evidence

that the creature so coloured is inedible, or at least unpalatable. Creatures so

coloured have the habit of boldly, sometimes ostentatiously, exposing themselves

to the view of the natural enemies of their kind, as tliough fully conscious that

the significance of such colouring is generally understood. Thus, the caterpillar of the

cinnabar-moth, conspicuously coloured in alternate rings of orange and black,

feeds openly all day in crowds on the ragwort, not troubling to hide itself under the

leaves. The cinnabar-moth itself, simply coloured in black and crimson, flies

lazily in sunshine, and the somewhat similarly ornamented burnet-moths sit on

flowers in company as though there were no such creatures as Insect-eating birds.

' Diiijiluira mendica. ^ Ccrambycidae.

Photo by] [E. Step. F.L.S.

Wasp-Beetle.
Conspicuously banded with bright yellow

on a black ground and with a globular fore-

body, this beetle, when walking on flowers

and leaves, is frequently mistaken for a

wasp. Twice the natural size.



Photo by

The White Ermine-Moth.
i^tep, F.L.S.

The moth is seen at rest on a bramble-loaf on the ground, the photograph havhig been taken with the lens pointing downwards. Thus fully
exposed, the white ermine rests as though conscious of her perfect immunitv from attack. She is not good to cat, and the strongly contrasted
colouring advertises this fact to all concerned.

447
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Photo byi\ [E. SU-p, F.L.S.

Obscure Wasp-Beetle.
Of similar form to the yellow-banded species, this is

black marked with grey bands, and a large purple-

brown patch at the base of each wing-cover. When
walking on the bark of trees these patches make the

beetle look like one of the wasps that have long, slender

waists. Four times the natural size.

Photo by] [/;. Stfp, F.L.S.

Mullein-Beetle.
One of the wasp-beetles, but scarcely wasp-like. It is

coated with yellow-grey scales and banded with black.
It is foinid in Europe, but not in Uritain. Four times
the actual size.

But to return to our wasp-like beetle.

^

Although it has obtained the popular name
of the wasp-beetle, the resemblance is not

nearly so good as in some of the moths where,

b}^ losing their scales on emergence from the

chrysalis, the wings also resemble those of a

wasp and bring about a true likeness in details.

Except when in flight, the wings of the wasp-

beetle are kept in concealment beneath the

wing-covers. And yet, the body of the wasp

being more conspicuous than its semi-trans-

parent wings, it appears to be sufficient that

the wing-covers of the beetle should have a

general colour resemblance to the wasp's body.

Of course, without something unpleasant in its

taste to back up its colouring, birds would soon

learn, probably, to distinguish between the real

wasp and its imitator, but the unpleasantness

appears to be there. Experiments have been

made in feeding Insect-eating birds and reptiles

with these strongl}^ marked Insects, and in the

majority of cases they have been rejected.

Sometimes, when impelled by hunger, an

attempt has been made to eat one, but

the offer of a second helping has been

refused. Recently we supplied a wasp to a

long-eared bat that we knew to be in a fasting

condition. At first it was refused, but later

it was eaten. The next day a second wasp

was offered, but the bat refused to have it.

A similar result followed the offer of the large

vellow-underwing moth, whose hinder wings

are banded with black.

The larva of the wasp-beetle is a long,

whitish grub which, like the other long-horns,

feeds in wood, apparently more in the branches

than the trunks of trees. A few years ago our
" den " became somewhat enlivened by the

appearance of about half a dozen of these

bright and active beetles, and for a week

there were daily accessions to their numbers.

,
The family were puzzled at this irruption, and

fears were entertained that they might be

infesting the furniture or woodwork of the

house ; but ultimatelv thev were traced to

' Clytus arietis.
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oak-billets that bore specimens of corky fungi. The beetle, which varies

a good deal in the matter of size, makes its appearance in June, and

in that and the following month may frequently be seen on the flowers

and vegetation of the hedgerow. We have two other species, the greater wasp-

beetle 1 and the obscure wasp-beetle.- The former is a better representative

of the wasp on account of its larger size, but it is a rarer Insect. The

third species is much smaller, and has no yellow^ bands, grey taking their place,

and on the base of each wing-cover there is a large patch of purple-brown, which

has the effect of making the beetli

—when seen on a dark background

—look like one of the burrowing

wasps with a long, slender waist.

The pretty mullein-beetle,'"^ shown
in one of our photographs, belongs

to the same genus, but is not a

native, though European.

It should be added that the

coloured bands of the beetles are

not due to pigment in the wing-

cover itself, but to a layer of

scales and hairs arranged upon it,

as may easily be seen with the aid

of a pocket lens.

Caddis-Flies.

Manv a naturalist had his

observing faculty first awakened
on the margin of a pond or stream.

He may have started as a boy

catching " tiddlers " with a small

net, and would then get interested

in the very numerous and varied

forms of life that he would bring

up with every sweep of his imple-

ment. Among these would almost

certainly be the grubs of some of

the caddis-flies in their remarkable

portable houses or " cases," and these in many instances have been taken home

and installed in an acpuirium, where their curious forms and the method of building

them could be watched.

It is open to any reader who has access to a pond or stream, large or smafl,

to do likewise—collect a number of these caddis-cases, and, placing them in an

aquarium, to watch the development of the caddis "worms" into the hairy-winged

caddis " flies." These Insects form a natural order"* of their own, characterized

by the possession in the final stage of four wings, which are more or less liberally

1 Clytus arcuatus. ^ q mysticus. * C. verbasci. •" Triclioptera.

I'holo by\ [H. Main, F.E.S.

C.\ddis-1"ly at Rest.

The larger species of cacldis-fly are on the win? only at night. During
the day they rest on posts and tree-trunks with the wings folded closely to

the body and the antenn.-B directed straight in front. Jlo^t of the species

are dull coloured, but this is prettily mottled with black and grey.
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clothed with hairs. In this stage they come rather closely into resemblance with

moths,! and in other days some of the species were for a time regarded as moths.

The majority of moths have the mouth-parts developed into a long tube which

can be coiled up after the manner of a watch-spring when not in use ; but a few

species of moth are deficient in this respect. Now all the caddis-flies resemble these

aberrant species of moth in having their mouth-parts in a rudimentary condition.

The wings are thin and semi-transparent, especially the hinder pair, which are

larger than the fore-wings. As a rule they are of sombre tints, brown or black,

though a few are prettily mottled with grey or white. In most cases they have long

and tapering antennae, and in some species these are several times the length of

the body. They are carried standing straight out in front

of the head, and close together.

In these islands we can boast of about a hundred and

fifty distinct species, which are marshalled in seven

families ; but it is not necessary to enter into the technical

distinctions between these Let us rather deal with the

more interesting facts of their life-history in general terms.

The female alights upon the water, or upon some floating

leaf—she has been observed at times to enter the water

—

and deposits her eggs in a small mass of jelly direct into

the water. As in the case of the eggs of the frog and

toad, the jellv absorbs a great volume of water, so that

in a short time it has become a cylindrical mass nearly

four inches long, and half an inch in diameter. Such a

mass includes four or five hundred green eggs. Upon
hatching, the minute grubs make their first meal by con-

suming some of the jelly. They remain for two or three

days about the jelly mass ; then they set to work con-

structing a small case of any suitable material they find

[/•:. siep, F.L.s. handy. They are born with the knowledge that protection

from the numerous enemies the water contains is an

essential of existence. Pretty little objects they are at

Originally it was longer, nearly a half thls stagc, as thcy roam ovcr thc wccds and the bottom.
being doubled up behuid the portion f ' -^

that is shown clearly It was attached Spinning a tube of papcr-likc silk around the bodv, they
to the stem of an aquatic grass. Natural ID r r . ' j
^''-'•- attach foreign substances to it as they proceed. As they

grow bigger the case requires to be enlarged to accommodate them, and this is

effected in a very ingenious manner. All additions are made to the

front end. The fore-body, to which the legs are attached, being the

broadest part, additions to the case sufficient to surround this part

will provide ample accommodation for the hind-body later. l)ut such

additions would soon make the case of unnecessary length ; so the grub cuts off

a portion at the rear each time it adds to the front, and keeps the same house for

its use until it acquires wings, though before that time the case has been gradually

remade entirely. The reason for this protection is found in the fact that the greater

length of the grub is white and soft—conspicuous and unprotected, and ofiering

' T,cpi(loptcra.

11

PJioto by]

Spawn of Caddis-Fi.y.

The dark dots are the green i

embedded in a cylindrical mass of jelly.



Photos 6y]

Caddis-Fly and Caddis-Cases.
[E. Step. F.L.S.

Above IS a common caddis-fly on a scale of one and a half times the natural size. Below arc two rows of the cases in which the
caddis-wonns reside. Each species has its favourite building materials and a distinct method of disposins; them on the exterior of a
silken tube. Ihose in the lower row are built inainlv of sand, the three to the left of sand alone (plus the silk lining), and thoH^ to the
nght have a piece of twig added. One in the upper row has a snail-shell built in, and some species build of snail-shells entirely.
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temptation to larger Insects of carnivorous nature, to say nothing of any fishes

that may be in those waters. The head and fore-body, which have to be protruded

in hauhng the case along and in obtaining food, are dark and horny, as are the three

pairs of jointed legs. Most species are feeders upon aquatic plants ; but a few are

themselves carnivorous. Apparently the grub stage is the only feeding time. The

pupa has not the means of taking food, and it is probable that the rudimentary

condition of the mouth in the winged Insect does not allow of indulgence in food.

After the winter the caddis-worm prepares for the chrysalis stage by spinning

a silken grating across each end of its case, or by otherwise blocking up these

openings. One species ^ at this period attaches heavy stones to its case, turns round

inside, and thrusting its head out of the rear end, digs a hole

in the bottom of the stream—it is found only in running

water—and up-ends its case so that it becomes partially

embedded with the heavy stones keeping it in position.

When all is made safe in one of these ways, the last grub-

skin is cast, and the chrysalis, with its wings, long antennae,

and legs folded down its sides, waits for the period of

emergence. When this time arrives—in early summer

—

the chrysalis butts against the obstruction at the fore-

end of its case and clears the way. It shoots up to the

surface of the water, and uses its limbs to propel it to

shallow water, where it wriggles ashore. Its chrysalis-

skin splits and the caddis-fly walks out.

The mature Insects are seldom seen, save by the

naturalist, for they are mostly night-fliers, but they may
be found by day settled on tree-trunks and posts near

water, where their sombre tints make them inconspicuous.

One of our photographs shows one of the brighter species,^

with mottled-grey fore-wings, at rest on a tree ; its larger

relation ^ is shown, with expanded wings, in another

photograph. The latter species is the form most commonly
seen at rest on trees and fences. A few of the smaller

species may be seen flying in the sunshine above the surface

of ponds.

Although the caddis-flies may be described as

spending their earlier days in fresh-water, there are

two or three exceptions to the rule. One is terrestrial, and two foreign

species are found in salt-water.

Winter Moths.

Strange as it may appear to those townsfolk who believt' that nature goes to

sleep in late autumn and does not wake up again until spring, there are moths

that wait until the beginning of winter before thev break out of the chrysalis.

Although one of these bears the name of winter moth,^ it is not the only species

to which it could be applied with fitness. After the British climate, the winter moth

1 Micropterna sequax. - Phryganea minor. ^ P. grandis. * Chcimatohia l)nunata.

PJwto by] [H. Main, F.E.S.

Caddis Chrysalis.

The chrysalis has been extracted from
its case. It will be seen that at this

stage the parts of the " fly " are
alr(;ady well developed, the wings and
antennae being especially noticeable.
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is probably the worst enemy that the fruit-grower

in this country has to contend with ; and anyone
acquainted with its work might be pardoned for

saying that its appearance in winter, when the nights

are long, is only confirmation of his theory of its

origin. The fruit-grower who knows his Insect

enemies will tell us that, in order the better to escape

his vigilance when she is engaged on her deadly

work of laying eggs all over his trees, the female

has got herself up to resemble a spider, and in this

guise, under cover of winter darkness, she climbs ^''°'" ''-'"^ '-'" '''''-''• ''•'•''

.. , . r ,, 4^1 u ^u u 1- Mottled L'mber-Motii.
up the trunk from the earth where the chrysalis ono of the commonest of the winter moths, it

1 ^ • 11 'iii J.1 1J1 makes its appearance at any time between
has lam, and deposits her two or three hundred eggs October and March, but chiefly in the last•1,1 1, i it v, J CI • • "n L months of the year. The female is a wingless,
in batches about the buds. She is an insignificant spideriike creature.

little creature, her \Nings reduced to a size that enables one to assert that they are

there, but for all practical purposes they might as well be entirely wanting. But
she has her six legs, and with these she can ascend quickly to the upper branches of

the tree if the fruit-grower has not been laying a trap for her feet. This consists

of a band of tar and grease around the trunk, which prevents her passage. At
least it prevents the passage of the vast majority, but a few contrive by some means
to get up above and lay their eggs, or the race would soon be exterminated locally.

The male has well-developed wings, expanding to about an inch, of greyish-brown,

obscurely lined and dotted with a darker tint.

When newly laid the eggs are greenish but

become orange later. They hatch about April, when
the buds are swollen preparatory to bursting and
freeing the new leaves. The tiny caterpillars do not

wait for this expansion, but bite through the bud-

scales and bury their heads in the contents, and so

destroy the bud. These are the buds that the tits

are seen so industriously to pick off in spring in order

that they can appropriate the grubs. The grower

will not listen to this exi)lanation, nor see the grubs

on the trees : to him the birds are purely malignant

pests who, for lack of other occui)ation, are bringing

his efforts to ruin. As a matter of fact, birds who
have to take their food in such minute portions have

no time to spare for amusement : all tluir energies

at this season are absorbed in filling the mouths
of the dozen youngsters they have at home, to say

nothing of their own plusical needs. As the cater-

pillar gets too big for this work, and unattacked

buds unfold their leaves, it spins two or tliree of .\ near relation of the winter moth, but it does

,1 i_ l_^ 1 r 1 1 \ 11 if not appear until March. It is a female example,
these together and let^dS UlUler CON'er. .\ll sorts OI and U win be seen that though she has four

ji- J- -, , , ,• 1 ^ ,1 1
,- wings, they arefartoosmall to beof the slightest

trees suner from its depredations, l)ut ihv (Uslruction use in moying her corpulent body.

i

\\ Jl. Main, I'.E.S.

Dotted Border Moth.
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is more evident in orchards, where the caterpillars are more partial to

members of the plum tribe than to apples and pears. Where the grease-

band is not in use and the females have been allowed to climb the

trees without let or hindrance, every leaf may be consumed, and the

tree possibly killed. In spite of all watchfulness and application of

grease-bands, females are found to get to the branches above and lay their eggs
;

and to many this has been a mystery. In the newspapers during November, 1913,

much was made of the importance of a solution of this mystery on a well-known

fruit farm, where the winged male was found to transport the coupled female to

the branches. But this solution of the mystery had been found at least twenty

years earlier, for in her Report on Injurious Insects for the year 1892, Miss Ormerod,

giving particulars of wa^'S in which the grease-band failed to meet the case, says

:

"Adding to this the difficulties arising from transport of the wingless females in con-

nection with the winged males ... it w^as plain that even to meet this one matter

of prevention of egg-laying of wingless female moths, something more was needed."

The full-grown caterpillar is about three-

quarters of an inch long and blue-green or smoky-

brown, with a dark stripe down the middle of the

back and whitish lines along the sides. When full

fed it lowers itself to the ground by a fine silken

thread, and enters the soil close to the roots, where

it becomes a chrvsalis. The moth emerges some-

time between the beginning of October and the

end of the year ; it may be seen as late as February.

Another geometer-caterpillar of similar de-

structive propensities is that of the mottled umber-

moth, ^ which may also be described as a winter moth,

for it makes its appearance chiefly between October

and December, and is sometimes found as late

as March. The male moth is considerably larger

than the winter moth, measuring an inch and a half across the variously marked,

brown fore-wings. The female is entirely unlike a moth, for she exhibits no trace of

wings. The pretty caterpillar is about an inch long with striped brown back and

yellow sides and under side. It feeds upon forest trees, fruit trees, roses, etc., causing

enormous damage to the young foliage in spring, and, as its scientific name indicates,

often strips the trees completely. This is the caterpillar that liangs in hundreds

from the branches in May, swinging on silken threads a couple of feet long.

Still belonging to the geometer family, though its stouter body and narrower

wings give it something of the appearance of a noctua, is the small brindled beauty,

-

which makes its first appearance in February. It is the male that makes anything

like a pubhc appearance, for the female is again a wingless, spider-like creature that

must be looked for on the trunks of oak-trees, wh(M-e it is waiting for the niak', ur

on its way to. the branches for the purpose of egg-laying. These hatch in 'Shiy,

and the caterpillars grow to a length of nearly two inches, purplish-brown in colour,

with raised black dots on the back. Thev feed chiefly upon oak in ^lay and June.

1 Hybcrnia dcfoliaria. - Apocheinia liispidaria.

[H. Main, F.E.S.

Mottled Umber-Moth.
The male moth is shown at rest, as it may frequently

be found on tree-trunks in winter. The caterpillar

,is very destructive in spring, alike to forest trees

and those in the orchard.
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;
and below is themale of the dotted border moth, wliose female
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More akin to the mottled umber, but unlike it in colour and markings, is the

early moth,^ which appears in January or February on hawthorn hedgerows after

dark. The male has the fore-wings dark brown, with two lines and a central spot

of a darker tint, and the hind-wings pale brown with a central dot, and a thin, dark

line across them. The female has the wings too small to be of any use to her.

The caterpillar is green, striped and spotted with white along the back and sides.

It may be found in spring feeding upon whitethorn, blackthorn, and plum-trees.

Another relation of early habits is known as the spring usher,- but as its time of

appearance is February, it has about the same relation to the spring as the snowdrop

has among flowers. The female is worse off in the matter of wings than the pre-

ceding species, so far as wings may be considered from the decorative point of view,

a tuft of scales at the shoulders being their sole representation
;

practically she

is no worse off than the others. The caterpillar is

green, lined with vellow and mottled with brown.

It is an oak-feeder, and may be found in April and

May. Several other species leave the chrysalis at

the same inclement season, and yet others between

winter and spring, when few persons would suspect

moths to be on the wing. The belief that such

Insects are restricted to the warm nights of summer
would soon be dispelled if the dweller in the

suburbs or country towns

glance at the public lamps

He would frequently see

iluttering against the glass in a vain effort to reach

the source of light within.

would occasionallv

on his way home
in winter, moth^

The Vine-Aphis.

are those who think our Board of

and its predecessors have been on

Phol,! by. tcp, F.L..

There

Agriculture

occasion too much inclined to get into a state of

Small Brindled Beauty.
The two sexes of this moth are shown— the

female the spider-like creature above. They
make their appearance in February.

panic over feared importations of pests, as they did

over the potato-beetle and the San Jose scale ; and

certainly writers of horticultural and forestry hand-

books are too prone to describe as terrible pests Insects which, though

known to spread ruin in other countries, have been proved by long

experience to be negligible quantities here, thanks to our much-abused

climate. Still, it is well to be always on guard, for we have a large

body of evidence showing that a species that has never caused great concern in

the place of its origin will often run riot when introduced to a new country and

spread ruin far and wide. One need only mention the well-known results of the

sentimental introduction of thistles, watercress, and rabbits from Britain to her

Colonies at the Antipodes to illustrate the truth of this statement ; and another

striking instance is the introduction to Europe of an insigniiicant j^lant-louse from

North America. This unsuspected introduction on American vines took place

' Hybernia rupicaprana. - H. lcucoph?caria.
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at some date shortly before iSi)], for in that vear tlie pecuhar disease caused bv
its presence was hrst noticed in France. In the same year the \-ine-aphis was
found in vineries near London, but a> it bore no evil reputation in the States,

notliin,i( much was thouijht of either discoverv. In France in the next few vears

the disease spread rapidly, so that in thirteen years in one department (Vaucluse)

the \ield of wine from the vineyards had decreased bv ninetv per cent. It was
not until i8()8 that the connection between the vine-aphis and the vine disease

was proved b\- M. Planchon. From
that date to the jiresent, although

everv means that science and prac-

tical horticulture can suggest has

been put in oj)eration against the

enemv with good local results, it

has continued to spread o\'er

Western and Central Europe and

the Cape, and millions of acres of

wine-producing land have been de-

vastated. The European countries

concerned formed a Phylloxera Con

vention, on whose advice the various

(Governments have adopted stringent

laws for the destruction of all

infected plants, and to stop the

importation of further supplies of

all plants that might possibly har-

bour the pest. There is food for

thought here in the spectacle of

nations with huge standing armies

and fortified frontiers, who have

taken all possible measures against

aggression b\" their own species,

being set at naught by insignificant

Insects individuallv measuring about

I mm. !

To the naked eye this Insect^

is not greatly unlike the wingless

green-fl\' with which we are all so

familiar, but under a good lens there

are certain diiterences separating

it from the true ai)his. It comes nearer to the sj)ruce-gall Insect, but instead

of })r<)ducing alternate generations on plants of different species, there is

here a migration only between leaves and roots, in America the vine-ai)his chiefly

attacks the leaves, producing galls ujion them, but in iun'ope the leaf-galls are

comparatively rare, the attack being almost rc^-tricted to the roots, where tuberous,

:sausage-shaped swellings are formed, upon which the ln>iit^ will be found sucking

' I'li\ lli)XcTa vastatrix.

The \'ink-Ai'his.

A portion of vim- root is shown, with the finer divisions galled by the
iiiKleigrouiid wiiifjless foiins of the phylloxera. The upper figure on the
right is an underground female with the wing-buds formed. Helow it is a
winged male, and below that again is a female depositing her eggs.
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at the juices. As in the grcen-liy, there are several forms and conditions of the

vine-aphis. Those feeding upon the roots are mostly wingless females of a pale

vellow or dull-brown colour, with antennae of three joints, rather short legs, and

imperfect eyes. They attach themselves to newly formed roots, into which they

thrust the fine proboscis, and suck at the sap. This causes the swelling up of the root,

which bursts its bark, reveahng yellowish masses of a lac-like material. The roots

being unable to do their work properly, the upper shoots become stunted, the leaves

turn yellow, the roots die, and there is an end of the plant. When the plant is

dead the vine-aphis leaves it, and migrates to healthy plants within reach ; so

that one infected plant becomes the centre from which a district is attacked.

During the winter these root-females remain inactive, but in spring they wander

to newly formed roots, and each lays from thirty to forty eggs in several batches.

These hatch in from live to twelve days, and

the wingless young undergo several changes

of skin ; but they are soon adult, when thev

also lay eggs which in turn produce wingless

females, and this process is in the main
repeated six or eight times throughout the

summer. About midsummer, however, there

is some change. Some of the eggs produce

individuals that develop wings and perfect

eves and longer legs. These crawl up the

stems whilst still immature, and when their

wings are developed and free they may fly

away to infect other vines. This they

accomplish bv laving a few eggs on the

leaf-buds or the under side of the leaf. These

eggs are not equal in size, and thev differ

in character, the larger ones producing

mature females, and the smaller mature

males. Both sexes of these are produced

solely for breeding purposes, for neither of

them possess the means of feeding. They

pair, and the females lay eggs singly under the loose bark of the vine. These eggs

remain through the winter and hatch in the following spring, all alike {:)roducing

wingless fertile females capable of producing other wingless females, and so on for

several generations. The first spring brood may remain on the leaves and attack

them, producing galls in the form of wart-like excrescences on the u})piM- side of

the leaf with an entrance slit on the under side. The\' produce young inside the

gall, and these migrate to the roots.

To minimize the destruction caused by this pest, and taking advantage of the

fact that in America the aphis scarcely attacks the roots, vines are now being

grown that have been grafted upon stocks of the American species, which have

stronger roots and a more hardy constitution, owing ])robably to the fact that

they have been cultivated for a mu(-h shorter pcM-iod.

Photo bv]

Oak Phylloxera.
[IV--. West.

A few of the eggs from one of the circles shown in the

next photograph, magnified to fifty times the actual size.

They hatch in the course of a few hours after being

deposited.



Photos by] (II'. IIVs/ ,111,/ A. S/,/.. F.L.S.

Phylloxera ov nn-: Oak.
In the upper circle is seen a winged male showing marked differences of form from the wingless female below. The wings are twice
the length of the body, the legs are long, and the antenn;r long and banded. The lower inset shows a wingless female on the under side
of the oak-leaf laying her eggs in concentric circles. Whiii then- is no longer room for_her body iu one cluster, she moves oft and
repeats the process near by.

4.^0
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The principal methods ad()})ted in the warfare ai^ainst the pest is the burninjj:

of the diseased plants, and the treatment of the soil whence they have come with

bisulphide of carbon and gas-tar.

Another member of the genus ^ is found upon the oak. The female may be fo'.uid

on a discoloured patch of the oak-leaf where she has fed. Around her will be

found two or three circles of eggs, which will hatch in a few hours and set up

a cycle of forms which in about twenty-one generations results in the production

of sexually mature Insects. This oak-leaf aphis, like the multitude of other oak-

feeding Insects, appears to have no appreciable effect upon the tree, and is, therefore,

totally unlike in character to its congener of the vine. One of our photographs

shows a cluster of seventy -six eggs from which the female had dej^arted when they

were discovered, but from the seven eggs standing out from the outer circle it

appears that she has only moved a short distance, and is engaged in depositing

a second batch which already numbers seventy-one. The perfect sexual individuals

of this species are produced in autumn, and possess no sucking rostrum, so can

partake of no nourishment. The female lays only one big egg, which remains

in a crevice of the bark

until spring, when it

produces a winged form

which lavs eggs on the

under side of the oak-

leaf. The produce of

all these eggs are wing-

less, and each of them
lays eggs in concentric

circles, as shown in our

photograph. The
young hatched from

these eggs are at first

rather active, and move
away from the egg-circle in quest of a feeding ground. They are dotted with small

orange spots. On some young oaks every leaf is swarming with these Insects.

Musical Insects.

Of a few Insect musicians it may be said that their power of producing

sounds has been notorious from the beginning of time. Some have regarded

these sounds as music, others as a wearying noise, and in all probability they will

continue to be thus div'ersely regarded, according to the temperament or the

condition of health of the hearer. The poets—and others—ha\'e made mistakes

about this music. Some have thought the Insects had real vocal apparatus,

others that the sounds were })roduced solely by rapid wing-vibration. But, as

one would expect to find among creatures of such \-aried organization, a similar

end is reached bv different means. Some have a real vocal apj^aratus, though

not connected with the mouth ; but in most cases it is more akin to the action

of lyre and |>l('ctriun. Tin- list ol Insect musicians is far too long to be desalt

'
I 'li\il(i\(.Ta imnctala .

Photo 6yl [£. Step, F.L.S

The Cicada.

The most celebrated of the Insect musicians, whose powers were made much of by the ancient
Greeks. The apparatus for the production of sound differs altogether from those of all other
Insect musicians, as will be shown in further illustrations. It is shown with the wings
expanded for flight.
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with in detail : we can only |)ick out a few rei)resentative species and describe

the nature of their sounds and how these are produ.ced.

The Insect most celebrated for its sonp; from anti(|uitv is the cicada, concern-
ing; which the Greek y)oet Xenarchus wrote the ungallant couplet that has been
(]uoted almost (/(/ iinnseajn, possibly ever since it \\as written

—

Happy the cicadas' lives,

I^^or the\' all ha\'e voiceless wi\'es."

The cicada stands apart from all other Insects, indeed from all other animals,
in the character of its musical instrunnnt. It is not here a case of scrapini,' one file

on another, or a file on a drum. There is a special ca\'itv in the trunk, divided
into chambers by films of different character, and a specially delicate drum or

tymbal, which is set vibrating by the Insect to produce the initial sound. These
vibrations are caught up and in- •

tensified bv the other membranes
and the two shields which cover

the entire apparatus on the under

surface of the Insect. There is a

special muscle which sets the tvmbal

\'ibrating, and these \-ibrations can

be watched when the Insect is

singing. Respecting the silence of

the females, which attracted the

attention of Xenarchus, it is not

due to want of the apparatus, but

to the fact that it is not fully

developed. Hartman speaks of the

music as the " marital ^lm^m()ns

from the males."

Speaking of the sounds pro-

duced b\' American cicadas, Darwin

says that when the Beagle was

anchored at the distance of a

quarter of a mile from the shores

of Brazil, " the noi-^e thus made
could be plainh' heard on board

allude to it a

by a remark

he was in the same region. Desciibing the " terrible discord " of mingled

noises set up at sunset bv birds and monkeys, the latter naturalist sa\-s :

" Added to these noises were the >()rigs of strange cicadas, one large kind ])erclu^d

high on the trees around ovu" little ha\en setting up a most piercing chirp ; it began

with the usual harsh, jarring iouc of its tribe, but this graduall\- and rapidly became
shriller, until it ended in a long and loud note resembling the steam-whistle of a

locomoti\'e (,'ngine. Half a dozen of these wonderful performers made a consider-

able item in the exeninu concert."

Pholo by]

CiCAD.\'s Drum."
[H. B:islill.

rill- 'ihicM on tho right side of a male cicada has been turned aside to
11 veal the nmsciilar "drum," which is set vibrating to produce the initial

MUinds. 'I'he X'ibrations are caught n]) and iiitiii<iMefl bv other portions
"1 tile apii.nalii--.

It will be noted that Darwin does not

a musical sound, but a noise, and in this he i-^ jierhaps justified

)f Jjates, who was i)robably relerring to the same species, for
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There is, apparentlv, considerable difference in the character of the sounds

produced bv x\merican cicadas and those of Europe. The ancient Greeks kept

the hitter in cages for the sake of their songs, and in this connection Kirby and

Spence have a paragrapli which is worth quoting. Cicadas, they declare, " seem

to have been the favourites of every Grecian bard from Homer and Hesiod to

Anacreon and Theocritus. Supposed to be perfectlv harmless, and to live only

upon the dew, the\' were addressed by the most endearing epithets, and were

regarded as all but divine. One bard entreats the shepherds to spare the innoxious

tettix, that nightingale of the Nymphs, and to make those mischievous birds the

thrush and blackbird their prey. ' Sweet prophet of the summer,' says Anacreon,

addressing this Insect, ' the Pluses lo\'e thee, Phoebus himself loves thee, and has

given thee a shrill song ; old age does

not wear thee out ; thou art wise,

earth-born, musical, impassive, without

blood ; thou art almost like a god.'

So attached were the Athenians to

these Insects that they were accus-

tomed to fasten golden images of

them in their hair, implving at the

same time a boast that they themselves

as well as the cicadse, were terrci' filii.

The\- were regarded indeed h\ all as

the happiest as well as the most

innocent of animals."

The Romans appear to have

differed from the Greeks in their

appreciation of this music, for Virgil

in his Georgics accuses his native

cicadas of bursting the very shrubs

with their noise, and he is supported

by the comparativclv modern Sir J. E.

CicAUA'b Musical Chamber. Smith, who savs it " makes a most
The drawine: shows what lies undc-r each of the two covers seen in

i "11 ^ • <>

the preceding photograph. The jutting object to the left is part of dlSagrCCable Clull Chn'pUlg. In OUr
the hind-leg. The large oval near the centre is the drum or tvmbal, <-' i »

i » -i i i

whose vibrations are the primary source of the sounds. Towards OWn day, C. \ . IvlleV, thC latC State
the left and lower than the drum is a tensely stretched membrane— '

.
i c 1

the mirror—reflecting light and appearing many coloured. EntomolOglSt , tllUS rclcrS tO tllC

seventeen-year cicada :
" The general noise, on approaching the infested woods, is

a combination of that of a distant threshing machine and a distant frog-pond. That

which they make when disturbed mimics a nest of young snakes or young bir<l>

under similar circumstances—a sort of scream. They can only produce a ihirp

somewhat like that of a cricket and a \'er\- loud, shrill screech i)rolonged for fitleen

or twenty seconds, and gradually increasing in force and then decreasing."

The order of Insects ^ which, next to the cicadas, has been most celebrated for

the production of sounds, contains the crickets and grasshoppers ; and these produce

their shrill cries in quite another manner, tht? instrument being more akin to the

iiddle and bow. ^'et, e\en here, there is a creat amount of variation in the method

' Ortlioiitera



The Tanana.

\ !on"-honicd gras=.hopper of lirazil, whose notes arc the loudest and most extraordinary produced by a grasshopper. The nati\xscall it

the tanana in allusion to Its music, which resembles the syllables ta-na-na, succeeding each other with little intermission.
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of employing the same principle. In the three families, crickets, 1 long-horned grass-

hoppers,^ and short-horned grasshoppers and locusts,^ differences of structure

necessitate differences in the hddles and bows. The song of the house-cricket * is

produced by the wing-covers of the male Insect. On the under side is a file, and as

the two wings are vibrated the edge of one scrapes the file on the other and produces

the shrill " crink-crink." Bates speaks of a species of wood-cricket (really a long-

horned grasshopper) he found in the neighbourhood of Obydos, Brazil. He says :

" The notes are certainly the loudest and most extraordinarv that I ever heard

produced bv an orthopterous Insect. The natives call it the tanana, in allusion to

its music, which is a sharp, resonant, stridulation

resembling the svllables ta-na-na, ta-na-na,

succeeding each other with little intermission.

It seems to be rare in the neighbourhood. When
the natives capture one, they keep it in a wicker-

work cage for the sake of hearing it sing. A
friend of mine kept one six days. It was livel\-

only for two or three, and then its loud note

could be heard from one end of the \'illage to the

;' '^B '... "-^"^^SiR other." The thin, parchmentv wing-covers are

^-' '^wS^^mSfi-- ' very convex, and give the resting Insect an

inflated, bladder-like appearance. The inner edge

of each wing-cover has a horn^^ lobe near the

base, and one lobe has sharp, raised margins,

whilst the strong nervure of the other is crossed

by fine, sharp furrows like those of a file. The
two lobes being rubbed sharply one over the

other, these instruments produce the sounds,

and the parchmenty wing-covers and the drum-
like space they enclose help to gi\e resonance

to them.

The fact that these musical sounds are pro-

duced only by the males in most of the grasshopper

family and in the cicadas will prepare the reader

for the further statement that the\' are used in

the courtship of the Insects, the whereabouts of

the male being thus acU'crtised to the female.

There is reason to believe that some species ^^•]li(ll aj)j)ear to \)v without
musical calls of this character really have them, though the notes tliey

produce are not audible to the Inmian ear. The reason tor this supposition

lies in the fact that such apparently dumb species are provided, like the obviously

musical ones, with ears—situated in the legs or the hind-bodies. The posses-

sion of ears by an apparently dumb sjx'cies is good iMTsumptive evidence

that the species must itself produce sounds. It should be ]U)ted, too, that each

species has its own particular notes, to which, no doubt, its ears are specially attimed.

On this point vScudder, speaking of XiM'tli American grasshopi)ers, says :
" The

Andersson's Grasshopper.
In this South African species of remarkable appear-
ance, the wings are not developed and the leapiiif;

legs are not used for leaping. The undeveloped
wing-covers in the male are strongly grooved and
ridged, whilst below them on the body there is a
swollen plate with two or three hard folds. Over
these various ridges and folds the thigh is rubbed,
and the action results in a loud note. The specimen
photographed is mutilated, so far as legs are con
ceriied, but it shows the general form and the
disposition of the hinder tliigh';.

1 Grvllida;. Lo('usti(l;c. * A( ri(liid;(> ^ ('.r\llus (lonifsticus.
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iiniformit\- with which each species of stenobothrus pla\> its own sonj^^ is

quite remarkable. One kincP produces about six notes per second, and
continues them from one and a lialf to two and a half seconds ; another- makes
from nine to twelve notes in about three seconds. In both cases the notes

follow each other unifornilw and are slower in the shade than in the s\in.'

These, as in all the short-horned grasshoppers, produce their sounds b\- scrap-

ing the hind-leg o\'er the

l)roiecting nervures of the

wing-co\'ers.

In a South African

species'^ of this family,

known as the il\-ing goose-

berry, there is an extra-

ordinary development of

the hind-bodv of the male,

and the wing-covers are not

used in sound production.

The hind-bod\- is inflated

with air so as to become a

great, pellucid bladder, in

order to increase the re-

sonance of the sounds the

Insect makes b\" scraping

the comparativelv small

hind-legs over a series of

ridges which are jjlaced on

each side of the inflated

abdomen. At night these

Insects make a wonderful

noise, accordin.^ to ^Ir.

Trimen. The hie in this case,

though owing to its position

it does not show in the

{)hotograph, is so large and
well defined as to be seen

without searching tor it.

Another e x t r a -

ordinary example, Anders-

son's grasshopper , from

S(juth Africa'* is wing-

less in both

I HE Cicadas Musical Instruments.
.\ view of the cicada from below. The legs have been reiiioveJ the better to show the
two semicircular covers to the apparatus for producing the loud notes of the cicada's call
The position of these organs is indicated bv the arrow ; and the arrangement ot the

interior is shown on pages 461 and .\b2.

H'xes and does not use its leaping legs for leaping. The thighs
are greatl\' expanded, and on their inner face near to the base there are peg-like
projections. Although there are no wings, there are incipient wing-covers, and
these in the male are strongly grooved and ridged, whilst below them on the first

segment of the hind-body, and partly overlapping the second, there is a swollen
' Stc-nobothrus curtipcnnis - S. nu'lanopleiiriis.

'rrachyiH'trflla andc-rssoni.

^ Pneumora scutcllaris.
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plate with two or three strong and hard folds. Just behind it on the second segment

is a prominent area whose surface is marked by very hne, raised lines. Both sexes

have these arrangements, but in the male they arc more highh' developed than in

the female. The thigh is rubbed over these sculptured plates, and the action results

in a loud note. It is believed that the male can produce two distinct notes, one

agreeing with that of the female, and one peculiar to its own sex. It is a very

sedentarv creature, and its colouring makes it appear like a clod of earth. When
molested it does not relv upon its full powers of locomotion for escape, but upon

its capacitv for making a noise which will alarm its enemy.

The long-horned green grasshoppers^ produce their music by means of the

wing-covers alone, and as these onlv slightly overlap at their bases, the production

of a considerable volume of sound seems at first sight not to be expected. Yet

anyone who has heard one of these Insects giving expression to its joy, must admit

that the volume of sound produced is marvellous. We have kept our nati\'e green

grasshopper - as a pet, feeding it upon flies, and in the evenings it sang with notes

that resounded through the house. In this famih' the ears are placed in the front

legs, a little below the knee. De Geer pointed out long ago that an eye-like spot in

the right wing-cover of the male was probably connected with the powerful note

of this species. This area consists of

a transparent film " resembling a

little mirror or piece of talc, of the

tension of a drum. This membrane is

surrounded bv a strong and pro-

minent nervure, and is concealed

under the fold of the left wing-cover,

which has also several prominent

nervures answering to the margin of

the film. There is every reason to

believe that the brisk movement with which the grasshopper rubs these nervures

against each other produces a vibration in the membrane augmenting the sound."

The katydids, celebrated Insect musicians, which are described in a separate

article, belong to the family of long-horned green grasshoppers.

We have already mentioned that the too-familiar house-cricket has, in the male,

a musical file on the under side of each wing-cover ; and this is a character

which will be found throughout the family to which it belongs. In the

mole-cricket^ the musical organs are smaller and simpler than those of the

house-cricket, and the note produced by them is a dull, jarring note \\hich has

been compared to that of the nightjar.

M ason-Wasps.

The mason-bees, described in a separate article, have their counterpart among
the wasps. Though there is naturally some resemblance in their methods, there

are also some differences. The species with the best title to the name of mason-

wasp is a graceful little Insect* about half an inch long with a black body banded
with yellow. For a building site it chooses the slope of a sandbank where the

^ Locustiche. - Locusta viridissima. ^ (irvllus gryllotalpa. ' ( )dyneru.s spiiiipes.

Wing-cover of a Long-horned Grasshopper.
The darker portion is that which overlaps or is overlapped by its fellow

f
wing-cover. The clear space is the drum whose vibrations give resonance
to the sounds produced by the adjacent iil;-.
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sand is hard and linn, and therefore to be tunnelled with safetv, though with greai

labour. Kirby and Spence tell us picturesquely that " its mandibles alone would

be scarcely capable of penetrating [the hardened sand], were it not provided with

a slightly glutinous liquor which it pours out of its mouth, that, like the vinegar

with which Hannibal softened the Alps, acts upon the cement of the sand, and

renders the separation of the grains easy to the double ]:)ickaxe with whic^li our little

pioneer is furnished."

The mason-wasp is both mason and miner. It bores a cvlindrical ca\ it\" two

or three inches deep, which branches below into three or four cells ; but instead

of sweeping away the pellets it quarries, as manv mining Insects are careful to do,

it uses them for building up around the mouth of its excavation a round tower,

at first straight, then curved to correspond with tlie cur\'ature of its own bodw
The purpose of this tower appears to be to make it difficult for any parasitical

Insect to enter and lay eggs in the cavity during the abserice of the mason-wasp

when seeking provisions. It is only a temporary erection, and therefore it is not

made solid ; the stones of which it is

constructed, though firmly connected,

leave little interstices, as though the

builder were anxious to make the material

go as far as possible. The cells are fur-

nished each with a number of small, green

caterpillars, which naturallv curl into a

circle when alarmed. These, of course,

are first stung, so that the\' have little

or no power of movement. The egg is

laid in the far end of the cell, so that on

hatching the grub first attacks the cater-

pillar that was first stung.

x\fter filling up the cell with from

twenty to fortv small caterpillars, the

mason-wasp takes down her tower, stone

bv stone, and uses the materials for building up the mouth of the nest solidly. The

building of this tower is, therefore, a fine example of economy of labour. Instead

of dropping the material excavated from the hard sandbank, and having to collect

it or similar material again for building up the entrance, she stacks it ready to hand,

and in the doing of it contrives a shelter whi(^h protects her progeny horn tlu'

insidious attacks of a deadly enemy.

The "deadly enemy" is the brilliant little niby-tail wasj),^ wh©se head

and fore-body arc blue or green in different aspects, and ihv hind-body red and

gold, the entire body having a metallic ])olish that makes the little creature glow

and flash in tlie sunshine. It ai)pears to be chiefly against the ruby-tail that

the mason builds her temporary towers; but wood-ants- have, in some districts,

to be guarded against also.

Some of the mason-wasps carry their labour-saving ideas further, and look

out for defects in human masonr3^ Where a chink has been U it in tlu- masonry

* Chr^-sis bidcntata, - I'ormica rula.

Phulo by] [E. Strp, F.L.S.

The Mason-\\'asp.
This clever little artificer has its body ringed with black and
yellow. It digs a tunnel in a tirm sandbank and builds a tem-
porary tower e£ the excavated material. Four times the actual
size.
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bv a careles> workman, they enter and enlarge it, making it s\-mmc-trical, as they

would have done had they begun the excavation. Others adopt keyholes, nailholes,

or anv other perforations that are large enough, or can be made large enough by
a little manipulation. In some cases it is the other \\a\- about, and they have to

|)artia]l\- block up a cre\'ice that would be otherwi^-r inconveniently roomy.
Whatt'ver the mason's length may be its breadtli is vrrv little, and it contrives

thi' burr(>ws to ha\'e only sufficient "elbow-room." There are man\' inquisiti\'e

birds about with a taste for fat little grubs, and the smaller the entrance-holes to

nests the safer for the defenceless grub. Ichneumon-wasps with long, slender

egg-placers, and other parasitica] Insects of their own order, have to be

guarded against as far as possible ; but the latter are the more subtle,

and often succeed in introducing their own eggs to the utter ruin of the

mason-wasp's plans. If the parasite does not begin b\- eating up ihe ho-t, it

devours all the provisions and allows the host to perish b\' starvation.

One species of mason-wasp, ^ described b\-

Fabre, hangs its egt^ from the roof of the cell b\'

a silk thread, a provision to protect the newly

hatched grub from being crushed bv movements
of the score or more of small caterpillars that are

placed inside after the egg is laid. From the

egg-shell the young grub can reach down to its

first caterpillar, and about twent\--four hours

later, when this is devoured, the grub is believed

to cast its skin and to be sufticientlv strong to

take care of itself among the oiih' ]3artiall\-

stupefied caterpillars. It eats them in the order

in which they were stored.

Let readers wlio share the common enmitv P'loto m [h. BasHn.

to wasps of all sorts bear in mmd these facts w.vsp's Xest in Cotton-reel..... . Tin- wall mason-wasp—a difftrrciit species from that

about their utilization of caterpillars. Let such shown in tlu- pn-vions photograph -has made use of

. . , an cniptv cotton-reel, and filled the hole with one of

consider how long it would take tlu'in to hunt lor its day e.iu.

and destroy ten dozen small cateri)illars that are the e.xact tint of the

leaves upon which thev fec^d. This is the number that one species ol

maM)n-\\asp will retpiisitioii ii>r the proxisioning ot tlu» cells in one ol these

interesting structures. Fvery such wasp that is wantonly killed means that niimber

of caterpillars allowed to grow and to do incalculable damage to the choice i)lant>

of our gardens, it may be. Almost certainly, if a wasp is killed in our garden, it

was there on a hunting expedition, and it is our garden that will suiter for t)ui

ignorant folK'.

The wall mason- aj)i)ears to be fond of luoxiniitN at ha^t to human beings,

for its nests are commonh' constructed on the walL ol houses, sometime- in the

angles of the window-frames, but often on the seams oi mortar between the bricks.

She uses sand and mud. and mixes them with lu'r own mouth-cement, which causes

it to set like mortar. Sometimes she uses the " pointing " of the human mason or

bricklaver, if this is not so rich in cement as to del\ her jaws. Whatever the material,

' (Mmilths rcnilnnnis. - O. parictiim.
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she turns it into c\-lindrical cells, which are usually joined end to end, so that she

gets a continuous round-backed ridge on the wall. Each of these cells she stocks

with green caterpillars in turn as it is completed. Where she is engaged in her

building operations, the ruby-tail ^ may usually be seen as an interested spectator,

watchinc; for her opportunitx- to bring the mason's labours to naught.

A little-known species,- found in the Mediterranean region, makes its

nests in the earth, and connects them by a gallery two and a half inches long.

It renders this galler}^ difficult of access to enemies by erecting a chimney-

like porch after the manner of the first-named species. This precaution is very

necessary in this case, because the cells are not provisioned and sealed up, but

the grubs are fed more like those of the social wasps, by the mother bringing them

food from time to time. This food consists of a paste resembling dried honey.

Ruby-Wasps.

In our account of the

mason-wasps, we have re-

ferred to the destruction of

their grubs by the inter-

position of the ruby-tails or

cuckoo-wasps.^ As there

are many species of these,

of which our own islands

harbour about twent\', it

appears desirable to give

them more extended notice.

They are all small Insects,

and parasitic upon wasps

and bees. Butwhat thevlack

in size they make up for in

brilliancy of colouring, and

their metallic polish gleam-

ing in the sunshine, of which

they are so fond, makes them
far more conspicuous than

most Insects of their size. They are not gatherers of honey, pollen, or Insects for

the sustenance of their progeny; but they take equally effective means to ensure the

perpetuation of their species, though at the expense of distant relations.

The method adopted by the female ruby-wasp is to haunt the spot where
a mason-wasp, for example, is provisioning a cell and is nearly ready for closing it.

Then the ruby-wasp, taking aclvantage of the temporary absence of the architect,

enters and deposits her own eggs—not one egg, as alone appears to be necessary,

but a number which may be as many as ten. The object of this prodigality in

egg-production is not clear, for, as far as observations have gone, only one appears

to hatch and the others perish. The different species of ruby-wasp attach them-
selves, in most cases, to hosts of particular species. An exception occurs in the

1 Clirysis ignita. - Ceramiiis lusitanicus. * Chrysis.

Photo bv E. Slcp, J-'.L..s.

Mason-Wasp's Towers.
Two of the towers erected during the construction of the tunnel and underground cells.

These are taken to pieces again to provide material for blocking up the entrance to the
cells. Four times the actual si-te.
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case of the commoiiL'St of them,^ which, thoui^h s])L'cian\' ck'structive to the wall

mason-wasp,- will lay her eggs in the nest of any species that comes handy. The
spin3'-footed mason-wasp,^ which builds temporary towers to keep out these

ruby-wasps as far as possible, is victimized by two species of the parasites,* and
wherever this mason-wasp is plentiful these two ruby-wasps will be common also.

Dr. T. A. Chapman, who investigated this matter many years ago, found that

one-third of the grubs of the spiny-footed mason were destroyed by tlie grubs of

the ruby-wasps. The two species effecting this destruction have different methods
of attack. Xeglecta a})pears on the wing in May at the same time as the earliest

of the spiny-foots ; bidentata does not show herself until about three weeks later,

when the last of the spiny-foots are emerging.

If one of the first nests of the spiny-foot be examined a few days after it has

been closed, it will probably be found to contain neither egg nor grub of the mason,

but a grub of neglecta may be there instead feeding upon the green caterpillars,

and it may be presumed that she has already eaten the egg or grub of the mason.

By the time bidentata emerges, the mason-grubs

that have escaped the attack of neglecta are full

grown and spinning their cocoons. From various

causes man\- of the burrows of the mason-wasp
remain uncompleted, and the last-made cells are

only protected bv the wall of clav which she has

intended to be onlv a dividing wall between this

cell and another which she had purposed making.

Bidentata is able to bore through this and get access

to the cell. With her egg-placer she pierces the

cocoon and lays her eggs inside ; in some cases she

has not this trouble, for the cocoon is not quite

finished, and she can la\- her eggs on the mason-

grub with ease. Tlie cuckoo-grub nips a fold of

the skin in its jaws and, without cutting through

the latter, sucks awa\- all the substance of the

mason-grub and grows rapidly, changing its skin four times, at intervals of onl\-

about two days. There is little save colour to distinguish the grubs of host and

parrsite ; the former is \-ellow and the latter whitt'.

The Aphis-Lion.

The four-winged flv whose active grub is known as the aphis-lion^ has been

designated the brown lace-wing to distinguish it from the green lace-wing or golden-

eye. ^ Most people would sav it is the same thing with wings of another colour.

Yet if the two are put side by side and closely examined there will be found points

of difference which, in conjunction with some difference's of internal structure and

life-history, have induced naturalists to put tliein apart m separate groups.

In most species of golden-eyes the larva goes about openly upon plants where

the aphis or green-fly abounds, and docs his best to reduce the numbers of the

pest. The lar\'a of the brown lace-wing carries on the same good work, but possibly

1 Chrysis ignita. ^ Odvnerus pariftiiin. » O. spinipts. * Chrysis bidentata and

C. nt-ykcta * Hcmerubius. " Chrysopa.

Photo by\ [E. St,:t>, l.L.S.

RuBY-T.\iL Wasp.
TIksi' liny wasps— tho photograph shows out-

four times larger than the actual size—are
e.xceedingly brilliant Insects, the hind-body
being bright red with a high metallic pohsh
which flashes in the sunshine.
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to hide his operations from the gardener^—who hnds it diftuult to behe\-e in the

existence of Insects that are friendh' to him—he disguises himself by covering his

bodv with the sucked-dry skins of his victims, until he becomes an entomological

" old-clo' man." Nature appears to have given him decided help in this direction,

for from each segment of the body there stands out on each side a fleshy process

which supports about half a dozen bristles. These bristles spread out fan-wise,

and keep the heap of rubbish from interfering with the action of the legs in walking.

The curved jaws are sharp pointed and hollow, and when they have impaled an

aphis, all its fluids are sucked through them. Then the thin, empty skin is tossed

over the head and makes a little addition to the portable rubbish-heap. Delicate

silken threads run through the rubbish and help to keep it together, but whether

this is spun by the aphis-lion or borrowed from some wandering spider is not known.

If we capture one of these aphis-lions, and carefully clear the rubbish off its back,

we shall find tliat the Insect roughly resembles the ant-lion, though it is of more
slender shape. When the aphis-lion has sucked

dry as many aphides as it can, and feels that

it has reached the limit of larva-hood, it spins

a silken cocoon, and turns to a chrysalis ; but

just before the latter is ready to cast its skin

and appear as a four-winged brown lace-wing

it breaks through the cocoon. The wings are

verv delicate and finely netted. The long,

fine antennae are made up of many short,

bead-like joints, so that an antenna looks like

a minute necklace. The Insect flies with a

weak, drifting flight, and when it settles on

a leaf the four wings are folded in such a way
that the body is completely hidden under a

high, ridged roof that comes down right over

the sides. In this country we have no fewer

than eighteen species, whose differences are

only of scientific interest ; and the distribution of the genus is world-wide. Several

allied genera come close to them in the winged state, among them the green lace-

wings or golden-eyes.

Osmylus^ in its winged state is very like the brown lace-wings, but is much
larger. Its larva differs considerably in its habits, being semi-aquatic and living

about the edge of the water, lurking under stones, in moss, or about tlu' acjuatic

vegetation. Its jaws are converted into almost straight, liollow, sharp-pointed

spears upon which it impales small Insects, and sucks their juices through the

spears. It is remarkable as having no posterior outlet to tiie digestive system ;

the hinder j)art being modified into a spinning apparatus. In this respect it

resembles the grub of the ant-lion. When full fed it forms a round cocoon in

which it mixes grains of sand with the silk. Drepanoptervx - is mucli \\kr a ni(»tlu

and moth-like it has hooks for the locking of the fore and liind wings in flight.

These are shown in the photograi)h on jxage^/^.

' ( )v clirysops. - I). plialdMioitles.

Photo bv] [E. Step, F.LS.

The Aphis-Lion.

The aphis-lion is tho grub of the brown lace-wing. After

sucking his victims dry he heaps their skins upon his

hack and carries them about, like an Indian brave with

his trophy of scalps. In the photograpli lie is magnified

four times.
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The Book-Louse.

When one is turning over the pages of an old book the attention is frequently

drawn to a minute, almost colourless, wingless Insect that runs along with com-

parative swiftness. This is the so-called book-louse, ^ a name we hardly like to use

because of the misleading nature of its second half. Let us say at once, to put the

reader at his ease, that the Insect known as the book-louse has no relationship to

the j)ersonal vermin from which j)art of its name has been borrowed, nor does it

resemble it at all in habits, or in anything but a very superficial likeness of form.

Still, it has been mistaken for the real thing by many who, ha])pilv, have had no

close acquaintance with the latter. We have several times bcn^i the recipients of

specimens of the book-louse sent in carefully-jjacked

sealed tubes accompanied by letters almost implor-

ingly begging us to assure the sender that they were

not samples of the loathed one, and asking for in-

structions how to get rid of such unpleasant-looking

creatures. One such communication was from a lad\'

who had recently changed her residence, and found

that a certain room swarmed with these Insects

which she thought were of the legitimatelv-detested

species, and her object was clearly to obtain an

opinion from us which would justifv her in breaking

her three-years agreement. Our report did not

sanction such a course, though we hoped that e\-en-

tually it relieved her mind.

This little book-louse, thougli it causes great

anxiety to the collector of Insects, may be regarded

with unconcern bv others. It is destructive without

doubt, but imless it has such fragile things as Insects

to exercise its minute jaws upon, it causes no appre- Ph<>tos i,y]

ciable damage. Hut if it gets into the tightlv glazed

[H. Miini, F.E.S.

The Aphis-Lion's Cocoon.
When the aphis-l ion is full fed it spins a flimsy

drawers of the ("ntomolouical cabinet—introduced <<)cooii of open network, koopins; its lu-ap of

"old clotlK's " on thi- outside. Here it changes

l)(M-haps on a specimen received from a less careful toachrysaiis. The photographs show it prior

,, . . t" eastuig olT the grub-skui. Magnihed

collector it may work great mischief before its 'i^.^ times

presence is suspected. The first sign is a little im])al])able dust under one or more of

the specimens. TIumt, if neglected, an antenna may drop olT, and the wings begin

to look shabby owing to the bright scales being eaten off the surface.

If we secure one of these miscreants in a shallow, glass-topped box, we can

view him with a pocket-lens, and learn more of his appearance. The len< i-

necessary, for mature s])ecimens an; onlv about one-twentieth of an inch in K iiL^tli.

With the aid of this instnimtMit it will Ix' seen to present a fairlv close resemblance

to a worker white ant. The internal structure is very different, but the book-lice

-

are included in the same order ^ of Insect-life as the termites. Like the workers

of the latter tribe, the book-louse never de\'elops wings, though a very similar

alHed Insect '* does so. It has the same kind of soft int(\gument as the termite,

^ Atr()jH)s (livinutoria. - Psocidac. ' Nciinipti-r; Clolhilla.
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and a proportionately large head. The only parts of the Insect which can be said

to have a thick deposit of brown chitin are the jaws, which are made firm for biting.

These take the form of a pair of stout, short shears, with the opposing edges well

toothed. The head is adorned with a pair of long and very fine antennas of many
minute joints, which are kept perpetually waving. The fore-body appears to

consist of two segments only, but this is due to the second and third having been

united. As usual, it supports the three pairs of legs, which are remarkable for the

stoutness of the thighs, though the shanks are very slender and end in the three-

jointed foot and its pair of hooked claws,

only slightly narrower than the rear part.

Insect does not suffer from any shortage

why it should, for it appears to feed upon
from old books to household stores

The hind-body is oval, the fore part

and giving the impression that the

of food. There really is no reason

any animal or vegetable substances

in the cupboards, or the dried

Photo by.

Brown J.ace-wing.

" specimens " of the naturalist, be thev plants. Insects, or larger animal remains.

The book-
louse retains the

same form through-

out life. As there

is no development

of wings, and no

alteration of the

mouth-parts, there

is no metamor-
phosis. The only

changes-— other
than of size—that

come to it is a

darkening of the

skin to a brownish

grey as maturity

is reached, an in-

crease in the num-
ber of joints of the antenna.% and the development of simple e\-es in addition to the

compound pair.

There is one point in the natural history of this Insect that must be mentioned.
All have heard of the " death-watch " that fills the superstitious with alarms.

The ticking of the death-watch proper is the nuptial signalling—bv a code older

than the Morse—of the little wood-boring beetle ^ that drills pinholes in our most
prized old furniture. The book-louse—which is also known as tlie lesser death-

w^atch—makes similar sounds, though less loud. More than two hundred years

ago, the Rev. W. Derham brought this fact to the notice of the Royal Society ; but
since his day there have not been wanting those who, because their ears may not

have been rightly attuned to sounds so delicate, have denied his statements on the

ground that the book-louse is too soft to produce a noise by rapping its head or

other part of it against anything. But in s])ite of these denials, tlic hook-louse docs lick!

1 Anobiuni hilriatum.

The wingsof the green lace-wing flies and the brown lace-wings are formed on the same plan. Although
when in use they appear tons so flimsy, it will be seen from this enlarged view that the meshes of
the lace are well knit. .\ strengthening rib extends along near th;- front edge, and a brancli from it

runs parallel with the inner margin.
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Pliotos hv]

,,, , I//, iiaslin

n ,.<]
^^'° Lack-wincs.

tlK.^int-lio.':'hufirrgnib is'srini-anualic''' 'nir "low,.,-' n,^';
,J'l'' "^''T"

°'"' •'' "^'".V'"^- "''''-1' ''^^ "lucli lik.' the n.atuiv form of
shows the lacc-like structure. Observe he re. arl able hZk^ h7wht'l''7h-'';

" •-"''.*' ^'slu like a .noth, but closer inspectioueivc uu uiuarKablt hooks by which the fore and hmd wings are locked together for flight.
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]\Iost of the family ^ to which the book-louse belongs are small out-door Insects

which, if seen at all by others than entomologists, are confused with the plant-louse,

which they superficially resemble in size and general appearance. Most of these

have w'ings, and there is, therefore, a slight metamorphosis in their development
;

but the Insects are active throughout life. They hve upon dry refuse matter,

both animal and vegetable, and various small forms of fungi found on decaying

wood, bark, etc. The family is a small one, but we have about thirt}^ representatives

in this country, though none except the book-louse can boast of an English name.

A number of species have been found preserved in amber. The females of this out-

door group deposit their eggs in clusters of about ten on the under sides of leaves

and, strange to say, cover them with a slight web. How this web is contrived by

the winged Insect is not clear. It \\'ill be seen in our photograph on page 478, and

it will be found, no doubt, to have some protective value.

Mason-Bees.
The natural order of Insects- to which the bees belong

stands pre-eminent for the cleverness displayed by great num-
. bers of its members as workers in wax, wood, clay, paper, etc.

jaf In another article we have referred to the wasps who design

pots and vases of artistic forms, and to the mud-dauber wasps

that conceal their cells under massive knobs of mud of their

own accumulation. The work of the mason-bee ^ is much akin

^m^-vmtm^ to that of the mud-dauber, except that the bee uses grains of

Ji^^ifc
'" ^ sand instead of mud, and fits and cements these together with^ her own saliva-cement. These Insects occur in the South of

Europe, and Reaumur told their story many years ago. More
recently, Fabre has paid much attention to them, making
experiments that help to an understanding of the order of in-

telligence displayed. Reaumur told how the mason-bee,

having decided upon the site of her nursery, carefully selects

sand, grain by grain, for her building materials. These she

glues together by means of a viscid secretion from her mouth,
until they form masses the size of small shot, and transports

them in her jaws to the building site. With a number of these,

cemented by the same means, she constructs her foundations. Upon the latter

she runs up the walls of a thimble-shaped cell, an inch long and half an inch in

breadth. I-Jefore it is roofed in she becomes a gatherer of pollen and honey, with
which she stocks the cell, and lays an egg in with it. On her return from one of

these collecting journeys, she puts her head into the cell and discharges her gathering

of honey. The pollen has been collected on the hairs of her lower surface, and
to discharge this she gets into Die cell backwards antl cleans off the pollen in such
manner that it falls to the bottom. When the recpiisite (puintity of each of the two
ingredients has been stored, she gets her head well into the cell and with her jaws
works up the honey and pollen into a homogeneous paste ; then lays her egg and
seals up the top of the cell. The construction of a single cell takes the labour of two

' I'socidaj. - llymcnoplera. •' ("iKiliroddini niiiiari.i

Photo by] [W. West.

The Book-Louse.

A minute Insect—here shown on
a scale of twenty-five times llic

actual size—that may frequently
be found among old books, old
papers, and neglected stores of
various kinds, upon which it feeds.

Its destructive powers are chiefly
noticeable when it obtains entry
to the store-boxes of the ento-
mologist. In spite of its mislead-
ing name, it is not a parasite.



Mason-Bees. 477

days to accomplish. But eight or nine cehs are construe ted, l)nilt oik- against the

others, and then the whole of them are coated with a general mass of masonry.
When finished she has a dome-shaped structure the size of half an orange. The
outer coating of all is composed of grains of sand coarser than those previously used.

It harmonizes well with the natural stone to which it is attached ; or on a closer

inspection might be regarded as an accidental daub of mud. But the masonry
sets so hard that it is with difficulty explored with a knife-blade.

This building work is carried out in spring, and the solidity of the entire structure

has evident relation to the fact that in an exposed position it has to protect the

inmates from being dried up by summer's heat, and from being frozen by winter's

cold, for it is not until the following spring that the young bees emerge. Then the

hardness of the masonry presents no obstacle to them : their jaws are stout enough
and sharp enough to pick it to pieces and clear a way large enough to permit of

their exit. Yet Fabre found that their powers in

this respect were somewhat limited. If the nests

were closely surrounded by paper they cut through

it as though it were part of their natural enclosure
;

but if the paper wall was so arranged that a clear

space was left between it and the nest, thev cut

through the latter, of course, but did not know how-

to deal with the paper as a separate obstacle, and
perished in this outer prison. The difference is due,

probably, as suggested by Perez, to the fact that

in the larger space they do not know where to begin,

whilst in the confined space of the cell they are

bound to concentrate their efforts upon one spot

—

that immediately in front of them.

By marking some of these bees with paint and
taking them away to a distance of four kilometres

(that is over a quarter of a mile) before releasing

them, Fabre found that their homing instinct was

so good that they were back working on their

unfinished nests next morning, liut though tluir

by this means to be very good, he found that when he transposed neighbouring

nests they were unable to distinguish their own property, for a bee would

unhesitatingly set to work at the substituted nest which now occupied the site of

its ()\\ n i)rc\ious labours. If this spot was left blank by the removal of the nest only

a slight distance away, the bee returned to the spot and showed great concern,

but failed to recognize its nest though it had passed over it in its homeward flight.

Some of the results of Fabrc's experiments were rather ridiculous, and showed

that the bee does not modify its actions according to circumstances as honey-bees

do. If he substituted a built and partially provisioned cell for one that had only

ju-t been commenced, llic bee would proceed from that point in its operations at

which it had left off, and would make the substituted cell much longer than necessary
;

yet when it had made the cell a third larger than the normal size it appeared to

Photo by'. [\V. llVst.

PSOCIDS.

Outdoor relations of thu book-louse, scarcely

known except to the few who make a special

study of this small group. They are found
upon bark, leaves, decaying wood, etc.. and
subsist upon dry refuse. Most of them have
two pairs of wings. Those in the photograph
are voung individuals whose wings have not
vet begun to appear. They are magnified
twenty-eiglit times.

^t>nse of locality was jM'oved
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realize the absurdity of its action and left off. If such a substituted cell was already

provisioned but not closed in, and the nest taken away was beginning" to be filled

with honey and pollen, the bee would continue to pour provisions into the full

nest and finish by laying an egg where there was one already.

It should be explained how Fabre was able to effect these alterations of the

positions of nests. In the ordinary course they are attached to rocks, and to attempt

to separate them from their base would almost certainly ruin the whole structure,

and would at least make it difficult and perhaps impossible to re-attach them in

such a way as would not vitiate the experiment by creating suspicion or aversion.

One particular species of mason-bee with which Fabre experimented builds its nests

on small boulders brought down by the

Rhone m flood and scattered along its

shores. Some of these were not too

large to be handled, and these Fabre

varied in position to suit his purpose.

Where it is possible to do so, the

mason-bee selects an angle of the rock,

as shown in our photographs on page 479.

It is obvious that such a position gives

greater security. The bee's object, no

doubt, is to secure the firmer hold that

the angle affords, and the consequent

economy of labour and material ; but

there is the further advantage that the

blob of cement is less obtrusive in such

a situation than if attached to a plane

surface from which it stands out, and

is therefore less likely to be noticed by

a possible enemy. We have elsewhere

commented upon the wonderful industry

displayed by the mud-daubers in accu-

mulating the relatively enormous quan-

tity of clav or mud recpiired for one

of their daubs, but it must be admitted

that the industr\- of the mason-bee is

greater. The mud-dauber selects moist

lard, stony mass. The mason-bee uses

Ilggs of a l^SOCID.

A cluster of eggs dc-positpd upon a holly-leaf. A remarkable tiling

about these and other psocid eggs is that they are covered with a
slight web, probably for their protection. They are shown magnified
twelve times.

mat(ii;il which she know: awill dry into

dry, gritty stuff that has to be moistened grain by grain with her own adhesive

saliva before she can carry a load to the scene of her building operations.

Although the hard cement of the mason-bee suffices to protect the contained

grub or chrysalis against extremes of temperature, it does not ensure immunity
from the attacks of parasites, who eat u]) the provisions and starve the grub, or cwn
eat the grub itself. One of these parasitical intruders is the beetle trichodes, which

we have described in a previous article (see page 310). Both Aristotle and PHny
describe the honey-bee as taking the precaution, when having to fly home in a strong
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wind, to ballast itself by carrying a small stone. Reaumur supposes that in this

matter these ancient authors were misled by seeing the mason-bee conveying one

of the blocks of concrete she has constructed by cementing sand-grains together.

But really in this matter they may have been misled only to the extent of

mistaking the mason-bee for the honey-bee, for there is no doubt that the former

lightens her labour somewhat and

strengthens her building, by incorpor-

ating in it small stones. These have

to be angular fragments or chips,

such as are broken off larger masses

by the action of frost. These are

usually plentiful at the base of a

natural rock face, and fragments that

are small enough to be gripped by the

bee's jaws are carried home and worked

into her masonry. Sometimes the bee's

masonry is attached to an old wall
;

but it has been noticed that in that

case she is careful to attach it wholly

to the stones of which the wall is

composed, and not to the mortar that

connects them. The wall may have

been " jerry-built "—stuck together

with a mortar composed of soft earth

and spent lime—or the mortar origi-

nally good may have perished. In

either case it would not make a reliable

union with the new concrete. Possibly

mason-bees in the distant past worked
on such shoddy human foundations

and found their work tumbling down
before it was finished, and so those

of the present day have inherited

a prejudice against trusting to any-

thing but solid stone—either tlu' un-

tone incorporated in a wall. The
thi'N- do not

will not onl\'

j)ur))ose in a

previous year, but they will light with one of their own sp(H-i(^s for possession of it.

Photo by]

Mason-]3ee at Work.
.\ noaa-r view of the bee at work liiiishiiit; off her masonry. The
mouth ot a cell proper is exposed at the top, and is being covered
in by a mass of concrete that makes it less conspicuous.

hewed
thi^

altered natural rock or the

remarkable thing is that with this sns])icion of old mcM'tar,

hesitate to use and adapt old work of their own kind. The\

clean up, re})air, and stock a mason-bee's nest that served its

The P2nd.
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Oak-egger moth
Oak-eggers assembling
Oak phvUoxera
Old lady moth . .

Ophion, Straw-coloured
Orange-tailed clearwing

Orange-tip butterfly, The
Ovster-shell scale

Painted-lady butterfly

Palm-weevil
Parasite of pigeon
Pasha with two tails . .

Pear-sucker
Pear-tree hover-fly

Pea-weevil
Pegasus bird-wing
Pellagra-fly

Pellucid drone-fly

Peppered-moth . .

Peters' hetrodes
Pigeon parasite

Pine hawk-moth
Pluteila-moth, Cocoon ot"

Pond-bugs and sea-skaters

Poplar hawk-moth
Potato-beetle . .

Potter sand-wasp
Potter-wasps
Powder-wings . .

Priam's bird-wing
Privet hawk-moth
Privet hawk moth caterpi

Processionary-moths . .

Pronotum
Prothorax
Psyche-moths . .

Puss-moth

Kain-tree
Kat-tailed maggot
Ked-banded sand-wasp
Ked-barred sulpliur-butterfly . .

Red-belted clearwings. .

Red-s]iotted wasp
Red-tipped clearwing . .

Rhinoceros-beetle 3S1), 421,

Rhyssa . .

Ringed degeeria
Ring-horned palimna . .

Ring-like structure of Insects. .

Rose-chafer
Rose-leaf Insect
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Gastr()])ach;i (|uercifoli;

Geometra jLiiJilionaria

Geometra-
Geotruix's t\-plia'us

Gerris

Gerydus cliiiiensis

Ghiiianella liliventris .

Giraffomyia
Glossina fusca . .

Glossina niorsitans
Glossina ])alpalis

Gomphocerus maculati
Goneptcryx cico]iati-a .

Goneptcryx rhamni
Gongylus gongyloides .

Gortyna ochracca
Gossyparia mannifcra

.

Greenia perkinsi
Gryllid;c

Gryllotalpa africana .

Gryllotalpa vulgaris .

Gryllus cainpestris
GrvHiis domesticus

Halobatcs
Halobatcs iniillcnsldrrii

Helopeltis
Hemaris fucil'orniis

Hemaris tityus. .

Hemerobius
Hemerobius concinnus
Hemi]5tera-hcteroptcr;i
Hemiptera-liomoptera . .

Hetrodes petersi

Hodotermcs havilandi. .

Homalomyia canicularis

Hoplitis milhauseri
Horia maculata
Hybernia defoliaria

Hybernia leiico])haiaria

Hybernia nipica]iraria

Hydrometra stagnoruni
Hjdoicus jiinastri

Hymenopt era . .

Hymcnopus bicornis . .

Tdoluni diabolicuni
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Lepidocyrtus curvicoUi^

Lepisma saccharina
Lipura fimetaria
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44
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T.ipura maritima
Lipura slillicida

Livia jiuicoruin

Loeusta \-iridissima
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Lucanus cervus
I^icilia cx'sar

Lycia hirtaria . .

Lvtta vesicatoria
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Macliilis maritima
Machilis polypoda
^[acrothylacia rubi

^^alacosoma ncustria . .

Margarodes trimeni

Meconema varians
Megachile albocincta . .

Megachilf argentata . .

Megachile centuncularis
^legachile circumcincta
Megachile ligneseca

Megachile versicolor . .

Megachile willughbiella

Megalodon ensifer

Meganeura monyi
Melastoma polvanthum . . 20

Meloe . .
". . . . . . 116

Melolontlia fullo

Melolontha vulgaris

Membracida'
Membracis I'oliacea

Mcsothorax
Metathorax
Methone antlerssoni

Metoccus i^ai^adoxus

Microccntrum laurifolium

]\Iicrogaster glomeratus
Micro]:)terna sequax
Monohammus confusus
^loiU)hammus sartor . .

Monohammus sutor

Mormo maura . .

Morpho achilles

Morjiho cacica . .

Morplio cypris . .

Morjiho tlidius . .

Morpho ega
Morpho cpistroi>luis

Morjiho menelaus
Mori)ho sulslvowskyi

Musca tlomestica

Myiodocha tipulina

Myrmeco]:)hana fallax . .

Mvrmeleon formicarius

Mytilasjns pomorum . .

Xabis lati\entris

Xemobiiis sylvestris

Nemojitcra
Xeurojitcra
Xewsteadia lloccosa

Xotfinecta glauca

Odonata 301

Odyncrus .
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