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Tilt IlEKt ILKS HlCETl

What is an Insect ?

> .sscntKU ,l,nt tluTc should bo a d.ar undcTstandin, a. t„ tl^ ,«,r„ lim ^

as i^LJs h;'t.:;:;,:"^"'
"™' °"'^' ""' ""^" ^"'--'^ '"'" -^ --."«'

naturahsts
; f<,r th(iu;..h

wo shall ondoa\-our to
describe thoir structuri^

and thoir ways in lariKuaHo
" undorstandcd of tho
jiooplo," wo hopo to spoak
viith the accuracy that is

often wanting in popular
accounts.

All the multitudinous
forms of animal life have
been sorted out by
naturalists, and placed in

a number of j^rand di\i-

sions according to their

possession of certain
characteristics. There is Insect and Shider C<>NTKA,siiin.

no present need to name i,X;"S"h"'''' i " ',"" "' ""' '"'"''" '""" °' '"<" '•i-- " i"" ......ira.t,,

all these, but one division Z^t ':AiB?'iT' ' J^'
'> H* 'ifnZiSSS'cSi;^<ii !! innturn, whither thiy an- wiiipd or wingless.
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l<lN(i-LIKE STHflTl'KE.

A ilhitniiu rpprrspntiiiR a few
SI 'III 111 'Tits of ail Insect's bxlv.
'["I"' l]iick portions of oi]|liii.>

itiilir:it<' tlic fianliT parts,

wliiili tliiji away into th<'

>ii|>iil< . iiiwant fojfls, which
;illrm*ilii'har(irin([sfm>plav.

I hi' Ihiti lines comifctiiic I'l.'

hnril and soft parts n'prisint

Ihi' iiiiisck-s which iihav tho

TiiE Insect Heart
<iiiall ]>orti"ii oiilv of the "dorsal Vi-sscl

"

a bnUe is hi'n' >liuwn. The coiinecli'd

iiiitHrs of which It coiisiists rxpami and roii-

< t ill rotation, and the fn-c blood is drawn
.11 thi' vaivniar openings and di'wharRt'd

III ihi' Ion-part of tli" vi-swi. whence it (iiuU

way to sll parts oi thi' Inidy ;iriri liiiit'>.

consists of animals to which

these authorities have f^ivcn

the name of Arthropods. It

includes the crabs ami lobsters,

spiders, centipedes, Insects, etc.

All these creatures afirec in

having the body built in >e^-

nienl?- or rings, all or some
of which bear jointed append-

iii^es. The Insects ditfer from

the others in hnving these

segments grouped, in adult life,

into three regitjns, usuallv

<piite distinct. These regions

are the head, the tor('-bod\",

and the hind -body. The
spicUrs. which are conimonh-

regarded in popular esti-

mation as Insects, lia\'e onlv

two bod\-regions. There arc

other differences, of course,

which are not e\ident u])on a

superhcial view of the exterior

form ; but e\en hero two or

three additional points may be

mentioned, contrasting a spider

witii an Insect. The
head of the Insect

bears a pair of an-

tenn;e. or " feelers"
;

the spider lias no

antennit. The Insect,

with a few excep-

tions among the
sim])ler forms, has a

pair of prominent

compound eyes made
\ip of a large num-
ber of lenses, and

two or three simple

eyes, or " ocelli."

placed between the

compound eyes. The
spider's eyes are all

simple, and number

\n Insect's Digestivi: System.
rill lH)dv of a Iwc i- hiTi' Uid open from above
to show till' digi'stivi' -vii'iii. .At thi' nppiT
part of the diaKTHiii itv bt'KinniiiK is shown in

the extended mouth parts passing bacl( iato the
Kiilli'l with its ti'miinal I'lilargcmrnt. the crop
or stomach, and cndiiif; with the intt^slincs.

Tin* ii<-r\oiis ami cirrtilatorv systems arp hfn-

mnicd a'iidc t" thv richt aii'i Ht rcsp'i:tivdy.
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fh,4"sl,y] [/.;. Slffi. F.r.S.

Beetle and Ant.
A Brazilian brt'tlF is hi't¥coiiipan>(l with onr of
the largest ants from tte same ngiaa. The
tiiubs, aiiU-imx, and jawit, though agrncing in
luimber and in i^'iicral slnicturi', jft pnseiit
considrrable modifications of fonii. Thp ant is

(wicc the
balf the .ictual size.

of lifo; ih(^ iMTilt .

six or eight. All ihu \vinf,'tK! Insects pass through
a series of changes, called metamorphoses, after

the\- 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 by
the secretion in the outer skin of a substance called

chitin—which gives it firmn-jss and serves for the

attachment of the muscles—expansion of these

segment. I to meet the growth of the internal parts

is impossible. Tl-e difficulty is met by the throwing
off of the old integument, alter a new one has
been formt>d beneath. The new one, before the

chitin has hardened, expands sutiiciently to permit
of a certain period of new growth, and it may be
said tliat 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 docs 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

animal constituents are destroyed, but the chitin

remains and, owing to its uniform distribution,

retains its form. The dar'. colour of chitin is due
to the action of light. Beetles, etc., on emergence
from the chrysalis are quite white, and remain so if

kept in the 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 body built up of segments or rings.

It must not be supposed, however, that these

rings are separate and distinct. Taking a long

cylindrical body. like that of a caterpillar or a

dragon-fly for example, and making a longitudinal
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s.rti„„ „fi,„. should Hnd that it f„rm> ,.„. cmtinuou. tub. „f ski,, which Insxvn tornhed by the. d.,,c«„ „f .-hitin i„ n„Ks, having .-onncCin, rin.s, ,sapplf sk>,i wh,.h allows of contraction or .listcsion in length and of lah icurvat,nx. of the body, as a whole or in pa.ts. P,v the attachn.ent of n, c !

f.on, the hard to the soft nn^s. such no^en,ents are brought under the nn^o
ihe b:c^::;; „{ioi:.'"""

" "-""^^ ""-"-^ • '•""-"-""• ^-^-^ -' •'-^" '-

the Jh] V^""''-;"'"' '"f '
.™"'*'^.'^ "' '"'"'>• "' tlH'se str..n«thened rin.-s, but

L J
"^'' "' ""' ""'™' '" "">"• ™'''''^- ^""" "' 'I'™' •"c comb,', .d t,

more of the hindmost
(

segments are " tclc-

si-ojied so that they
do not appear except
on dissection. It is

considered that the
four Hrst rings have
been consolidated
to form the head.
which bears four
pairs of external
organs - a pair of

jointed feelers | or
antenn.e, a pair of
compound eyes, and
the appendages of
the mouth. In like

manner the next
three segments have
been united to form
the fore - body or
thorax, bearing on
the lower side the
three pairs of legs,

and on the upper
side the second and
third lings bear the
two pairs of wings.
The h i n d - b o d y,
though theoretically
it may have thirteen
rin.gs, usually consists

of ten or eleven, and
often of a smaller

I'hmi: 6,

ly I,is,.

I-'IVE-HORMED KhINOCKROS BEETIE. iC. Skp. F.L.S.

n-aha- thi. Iraniomt. appraraiice it must pr.M-in to "th, ',,I;ill cn"t

,

found whrn slighllv
1 quite distinct. This
•j; but it eiiiiblps us to
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Pir.EON Parasite.

\n i'\aiiipli' of thi' a'lapt'itir

-mict.irf to habit. Thr*.. Iii-.<-i

ainonf; tin- I'luniap. ol binU. ni

filled (or siTiiro hokliiiR to tin ir

Th.. MU,A U-iiKth of tbe liw

.il,oit oil. -. .«bl!i of .m i"' li.

central,

than is

to bu
found
in any

of tiu' backboned animals.

What may be termed the heart

(it is usually known as the

"dorsal vessel") is a series

of about ei^'ht ifinnected sacs

extending one behind the other

from head to tail, and openinj; one

into the other by valves which

permit the blood to flow in one

direction only—from behind for- ^6,,/. '.i:

wards. There arc no arteries or Anothr

number. The hind-body bears :io apiienilaKes. except

those connecteil with the function of reprodiution.

Stints, where present, are modifii ations of these

orgfins.

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 o folded b\' the contraction

ot 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

i.imilies of Insects, There is considerable variation in

the terminal sectitm of the legs— the- foot - which

normally consists of live 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 unjointetl

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 antennii;.

The internal organs of an Insect may be said

briefly to consist of the circulatory system, the organs

of nutrition, the nervous system, the breathing ai>paratus,

and the reproductive organs. The nervous s\stcni

occupies the lower side of the body, the. circulator\

system the upper side, with the alimentary system

The circulatory system is of a simpler character

Brazilian Rhinoceros Beetle. ^

l.tki'ii by the fon-parts ot

_ _ s fiwm tW h.^aiLtno ina"i

n iiohiiiH it iN'tng from th.. foiv-body. .Natural sire.



Illli -MursL-tATtiHl

o( till' Urp"
sshopptr o( Iht:
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spaces bctwi't-'ii \hv internal organs. TluTi' are valvular opt'ninf^s in the sidi's

ul tlu' dorsal vl'Ssi-I as well as at tht- ends : and as the chambers of the vessel

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

a stream to the fore-part, whence it finds its way aj^'ain all over the body.

The nervous system cfmsists of a brain, situated above the gullet, and
a double series of nerve-cords extendinK to the further extremity of the body
alonfi; the lower surface, connectint^ up a large number of ganglia, or knots, from

\vhi<h 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 understo<Kl that in many Insects

whose habits change during their life period, considerable modification takes

place in this system.

The breathing s\stem of Insects is a most remarkable one, which must be

dealt with in a separate article.

A MoeSE-CATCHING LOCL'ST.

A P'Tiiarkahli- locust (rotii thcCocigo, which was f.-iUKht in the act of citchinft aiiri iMtinga [nimsr, .inrf is now with its victim pri-aerved
in thf Nalnnl Historv Must^uin at South K.r.MiiKton. This [.holograph is not an airaiigi-im-nt. but Js ukcn from tk- actual
specimen!) a» rcci'ivtil from Atnca.

A Moute-catching Locust.

The general impression respecting grasshoppers and locusts is that they are

purely vegetarian Insects. It is from that point of view that they are universally

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

cutting jaws vary their diet, at least on occasion. We have kept examples of



A Mouse-catching Locust.

ii

The SpiNNlNci Ant.

and other hmisi-hold scraps to leather
slippers !

In the Hritisli Museum (Natural
History) there is a specimen of one of
the largest known locusts,' which was
received frt.m a missionary in the Conno
I'ree State a few years afio, who had taken
It in the a,t of feastinR 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 Kood Idea of this locust's size and
stren.ijth may be obtained from the photo-
graph on pase 8 and the drawinij on
page 7, which show its natural propor-
tions. The KKTust in <|uestion do.., not
conhne its attention to mice- larec
spiders, b<etles and other Insects, and
probably small nestlinp birds serve it
equally for food.

This is really one of the most c\tra-
ordinarN facts of In.sect life upon record
Innumerable species worry the back-
boned animals, including man, himself
with their jaws and stings; the big
South American spiders are said to catch
small bird..-.; but, so far as we know
this locust is the only Insect that
actually catches and kills a four-fouted
animal.

(f/.iri././ H.i~n')

Pkulo ftyl

"iir nati\e great green
grasshopper' lu-althv lor

months on a diet of llie-

and moth-chrysalids
; and

it is within the ex|MTience
of many entomc)logi>|s

who sugar" tree-trunk-
for the capture of moths
that the same Insect often
robs them of some of tlii-ir

prey. The nearly-relateil

house cricket * is a pretty
general fealer, its food
ranging from breadcrumbs

The Spin.nin(; .\jjt.

l//«r"/-i tia '.

' Locusta viridissima.
' tirvllus (lomestku • Cyrtiicanthacris rubella.
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Th« Spinning Ant.

Ill iiinsidiririK tlu- ways of ants urn- is iinpand fur almost an\thinK. WV
kniiw ttum as criaturts of Kriat risoiircv in many ways

; but by what prixtss

one of tliini airiviil at tlii' idia of what is now to be dfstjribid, is a wriat

niNsliry. Its an ustomrd naim- is tin' rr<l trie ant,' and in India it is considiri-d

one of the chief (jests of a eoiintrv that has a ehoiee assortment of attentive

Inseets. Hut, as in the ease of son-e other Inseets that annoy us by the exercise

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

detestation of them through respect for their cleverness or other admirable <|iialitv.

The popular name of red ant

is a misnomer, and the scientihc

name indicates emcrald-t,'reen as

the colour. The real hue of the

worker is describe'd as slierr\-

brown colour : it is the female

to whom the scientific name

refers, and there is a (,'o(kI reason

why she should be? f;reen, though

why the workers should not be of

the same colour is not, at present,

so clear. They are not stin(;inn

ants, so their jaws are the only

weapons of defence and offence.

The red ant — which must

not be confused with our British

red ant*—is not confined I
to

India, but is found als(jin ("eyion,

New (luinea, and the tropical

parts of Australia and Africa. It

lives among the foliaKC of trees,

and constructs its nests of leaves

{{lued or spun 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 of her family ; and at present no attempt is made 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 which to change to chrysalids, their silk-glands are

"Urown Bl't;

,lt'. II.-.'

' Domesticated by the Spinning .-Vnt.

ThJH stall. Insect, whicli may oitt n !> foiiiiil on the rinil ol oriinic s. is kept

a« " donii'stic catlli' " bv thi' spinninR ant in special stnictiin'*. in ohIit ttiat

the ant may binctit by the excretions of the scale Insect. II is N n shown
niaKnihecl to thirty-live times larger thaii its actual siu>.

'Jicnpliylla smaragdin.i. ' Formica rufa.
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C» An*
t.h. thiMlth nf .hir

Ui pari* lit Alriri, Jii<

u-mU I.)1 u-«', and tlic workirs iitili/..- lliim in llu' biiililiii);

cilKTuti.m.. Man\ (if thr \Kj|ktr« ilraw the iiIko, i,( xviral
liavis tiiH'thir

: amitlKT sii/.cs a ^;rub in liir jaw. i.iid appliis

il« niiiMth to till' liavis and pri'-is.^ cmt thf lii|iiid silk.

It is a Kumliki' lluid and siTVis to riminl llw liavis

'"K'tlur cffictiially. Niiniirmis wiirkir>

liiild ^irubs in tlii' same manmr, and
draw nut threads iimnirtinn leal tii leaf.

In siinie cases, by this means Ihey fabricate

sheets iif wcbbinj; with whieh they siMrimnd
leafy twiys u|X)n whiih thev are pasturing
siimc of tluir domestic cattle. One would
lint bt' surprised if under the |K'culiar cir-

cumstaniis of its fabrication, this web was
a Khm'Iv constructed and Himsy material

;

but it is closelv woven, and in some cases

made so solid that it can be writt'"' uiHm
like paiH'r. Some of thesi' nests are a loot

across
; others may be regarded as cattle-

sheds, fof in them numbers of a scale-insect, i»"i«»'

known in India as the brottn-buj;.' arc enclosed. The ants value
thesi' on account of their sweet excretions Saville Kent found
aphides in some of these nests in Australia. AmonK other

Insects taken under their protection (tor their own ends)

is the caterpillar of a small tail-winned " blue " butterHy.-

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

pillars have a s|x'cial apparatus on the upper side for the

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

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

These the ants watch over, and surround each individual, with
the leaf upon which it is feeding, .vith a tent. " protecting

them jealously, and attackir- most fiercely any living thing

intruding upon them." When the caterpillar is about to change
to c. "hrysalis th..' 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 the ground for the

purj. sc. llrs. WvUy sa\s that " If you gei dy scrape away
the earth at the base of the tree, vou will see some hundreds
of larvK and pupiE in all stages of development, arranged in a

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

rfr. ft... h:. sup. F.i..>

\'EC.ETABLE
CATEkPILLAH."

ahi>r IrliiK kllM b

^himrn in thf
U I'steemed by
who wtl it 111 biiniili's

inimcTliatelv set to irk to ru-covcr tla rid if you persist '^

hesperidiu



Insects M Human Food.

In wmii- parts cif India tliU ant is i^tittmil i« , i i ,

InMcU u Human Food.

ami some otluT strnnre f,„«ls ,h .v V? *' '" ""' '"'*""« "' ''" "^^^vrs

\M.y it sho.1,1 be so' s';;t;,, .y'u-'';"
''

t
"' >!'"" '"e eatin« „t Insects.

'lm.«s we do eat and the a thf ,

""<'"*"'"d. «hen one considers the
•Ik- primitiw. h bi Th ab tJni L"T" ^'^^ '"" ^-'-'-'''^d I-°Pl- retain

about, no J.ubt.bvfashtn for thatuTt"? ",'"'"' ''''^ ''''"' ''^""«'"

l.r<xluce an aohorrence of ^[.hTo^* ,'
,l^"' Tr/'r '7 '"'"u'

"""''"""" 'hat
and Romans found nolhin,- d,s;.°,^in' n T^ ' "V^'''

""^ "'^"""^ f^-'^k^

a,Kl their locusts • and ever to ,

.'^
t'"

""-"" ™'*^"'- '^'" "''^das.

We are =.M . 1
• l

P '" ^'™""•'<^ =*""=*> 'are.

I
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th.' l«ii-t. in qucstiim ^wrv tlu- scd-pods „f .-i Miiall tr«-.' tlK-ro can be nu doubt

that th.'V were the Inseets still eaten bv the Arabs and other races of countries

where the swarms of mifiratorv l«:usts visit. Hassel.iuist found at Mecca when

,„rn was scarce, the Arabs i-roiind locusts in their handmills or pounded them

in stone mortars to make a substitute for flour. Moistened with water

and worked into a sort ol

dcuiKh, this was made into

cakes and baked. He adds

that thev also eat locusts without

waitin}; (or tlie excuse of a

famine, boiling them in water,

an<l tlien stewing with butter

"into a kind of fricassee of no

bad Hasour." Sparrman, too,

tells us of the Hottentots that

they rejoice when swarms ol

locusts visit tlieir country, though

it means the destruction of all

verdure. They feast upon the

locusts, and make a coffee-

coloured soup of their eggs,

getting "visibly fatter"

on such nourishing diet. Forskfil,

a Swede, says there is no

great relish in this diet, and

that if indulged in too freeh'

it thicki'ns 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 only the migratory loiust

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 t'.ick leaping legs arc eaten

as a 'relish with "mealies." The entire Insect is fri-d, and the legs are detached

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

Insects i. dving out and is now onlv practised hv the pot.rest of the natives, the

.iimiK thiBli-

rniiRlvcKiHr;
.ipaLiUbility

SlK>RT-\VINt;t:i» I.OtlST.

lid lo h,: calcri by ctrtaiii tiativr irilu - 1

oil account d( tht relish nffonl'd l>> (b

This is nitiArkabk-, scfing that th. It,.

<U-(\ rt'il and black, which an' cini-iiienil 1

.iiij thiti'iorr known aa " w.iriiiiia • t>i'n'

' Ceralonia siliqu I'livmatciis ivgrolii



The " White Ant."
h iriiinjrtniit article i4 toot), ;iii

The ^aTha Ant.
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ri'ason bcint; that meat and salt are now so easily obtainable, and most ol tli-;

natives are in a jjosition to buy them. On the otiier hand, Mr. \V. I.. Distant,

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

he never heard of the natives eatinf; this parlieular blaek and red species, not

does he think it likely that they

do so.

Caterpillars of several kinds

are eaten by the African Hushmen,

the Australian Blackfellow, and

the Chinese. The latter also

utilize the chrysalis oi the silk-

worm after the silk has been

unwound from the coec ;. 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
says that the Africans amons
whom he explored pi.rch them in

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

state thev are delicious food ;
and

they eat them by handfuls. He

thouRht them delicate, nourishins,

and wholesome, being sweeter

than the big grub of the palm

weevil,' and tasting like su.gared

cream or sweet almond paste.

The palm weevil grub, the gru-

gru of the West Indies, is also

eaten on the Amazons, according

to Wallace. In N'yassaland they

make a paste of a species of

mayfly ^ and gnats, and eat it

under the name of " kungu."

Grubs of beetles other than

the palm weevil — such as the

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

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

bee,''* but they also eat the grubs and chrysalids they find in the cells.

Kirby and Spence tell us that tliey

Pkolobyl

jungle

Palm Weevil.

Other people eat ants of various species.

» Khyncophorus palmarum- ^ Cacnis kungu. .\pis dorsiita.



Insects as Human Food.

In Ml parts if Alrii a
iitiliicii as food whci
ilcvastatin); sMarnis.

Migratory Loci-st.
[E. Sle;^, F.L.S.

" 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
slowly out, he picks them
up carefullv and transfers

them with alternate handfuls of farina (Cassava meal) to his mouth." Whenater he was studymg the natural history of the Malay Archipelago WallacJfound there also that the natives made use of the teejng Insect iffe for heustenance. He says ' Every day boys were to be seen walking alongthe roads and by the hedges and ditches, catching dragon-flies with bfrd-1 meThey carry a slender stick with a few twigs at the end well anointed, so that

to a tl rh» rfrt* H
'"^'^'^'' "-hose wings are pulled off before it is consigned

to a small basket. The dragon-flies are so abundant at the time of the rice-fiowermg that thousands are caught in this way. The bodies are fried in oil w thonions and preserved shrimps,
or sometimes alone, and are

considered a great .elicacy.

In Borneo, Celebes, and many
other islands, the larvs of bees
and wasps are eaten, either

alive or pulled out of the cells,

or fried like the dragon-flies.

In the Moluccas the grubs of

the palm-beetles are regular!}-

brought to market in bamboos,
and sold for food

; and many
of the great horned beetles

are slightly roasted on the
embers and eaten whenever
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

GRL-b OF THE Cockchafer.

,
_o Jt,stnictUT to our (trawlands, miBht I» turned to .irrmmt a^ foo-1

tart p„n,05c 11 .= „ad „, »,„.. pa.i, of the ,orM. 1 he cotkcJial.T iti

»

IS also eaten, and certaiidy looks motv inviting than the grub

is pest.

!

whirt I

' Attti ccphalotcs.
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Head of Hose-leaf Mantis.

Hi.'*otthifon-p;irt>i.f Ihi^ niriiirk.lblc liwrl. Ttl'' ''

iiiiter-iirtari' is shcmii with iln' t<rribli- !ni,-limbs (olilisl

ii'iiiliT jijiiit or (iMii with its triiii;!' "f s))itirs is shut

»-tw II two rows (it lonCiT sninrs on tlir rilKi' oi tin- 1"'^

iinl\- iilU'S that mtvc as (ooil for sii;i;c

peopli'. The juni|)iii;,' miiKUdt!* of tlie

ohicsf-fly ' arc i-iiton with the i-heesc,

cvfii hv the s(|iu-amisli KiiKhshmaii.

The Flower-like Mantids.

Thin- i\if n\anv e'.fvcr imitations

of leaves atnoiifs' Insects : fre.sh sreen

leaves, leaves that have passed their

prime and have turneil to ashy-brown

tints, leavi's that have been fretted by

Insects >r attacked bv fimi;i. Such

counteilcit presentments are found in

several of the unrelated orders of

Insect life. But it is very rarely that

flowers arc 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, eitner for feeding upon

pollen or nectar, or for securing as food other Insects that fre(|uent the blossoms.

But among the mantis family there is a remarkable species'- found m India, whi.h

is called bv the natives bv a name signifving the rose-leaf Insect. It is about tlirce and

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

U-aving the legs out of consideration,

may 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 entomological works, but tlic

disciiptions from such specimens were

verv misleading. In recent \ears we

have luid the advantage of descriptions

drawn bv naturalists from living

examples, and from those who have-

seen it in its natural sunoundings.

Under such conditions it is quite ii

different thing from the museum

specimens. The fore-body, just behind

the head, has a leaf-like expansion on

each side ; and the second and third

pairs of legs have similar expansions

^ Gongyhis gongyloidcs.

"ii ,siiii' iispi<t as in tlw- pn-ciilini? I'hotoRrJiih. b.it with tlf

loiv tiiiibs partly pxtondi'd ami rxhibitioR the tirriblr -ii -

lllioii whirh its fnspol victims ais^ miiwli^d wh.h the foot is -hot

iPinjitiiU ca
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The Kanchong,
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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 tin; Hving

rose-leaf Insect is green,

but the under surface

presents an entirely
different appearance.
From this aspect the ex-

pansion behmd the head

is " a clear, pale lavender-

violet, with a faint pink

bloom aionp the edges of

the leaf, so that this

portion of the Insect has

the exact appearance of

the curolla of a plant, a

floral simulation which is

perfected by the presence

of a dark, blackish-brown

spot in the centre. . . .

which mimit s the opening

to the tube of a corolla."

Dr. J. Anderson, from

whom we have quoted,

goes on to say 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 alm.ost 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 i»r a corolla, fly directly into the expectant, serrated,

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

Life," calls it the orchid mantis.

Rut this rose-leaf Insect, after a long innings as the niost remarkable member
of the mantis family, 's 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 rhododendron,^ though it

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

* Hymcnopus bicomis. " -Mt'Iasloma polyanthum.

The Diabolical Spectre.
This mantis, which coiiips from Africa, is so named from ils habit of positiR to rrspmbk
a vioU't-colounKl flower, and then destroying the Insects that ate attract*^ by thi' (.oiiiiter-

Irit rewmblaiice, (ts habits are very much liki- tho«' of tlif rosi-li'St tiiaiili?.

whox' photo^aph is shown on pagr iH.



I The Flower-lJke Mantids.

n\t icet above the ground. It appeared as though one of the flowers wisswaymg slowly from side to side, and it was not bc.fore seve a se'o < n
rZti tt.*; TrX'^'V' -ayingwas performed not bv alw "

ut b

ad tstablishcd Itself m my hand, I could not tell exactly where the animilnssue commenced and where the flower ended, so perfecti was the ^assimilated to the other." Mr. Annandale goes on to "^state
'

ha he nsechad ensconced Uself m the very centre of the flower-cluster, and o l™g as themanfs was on the watch for prey, the hind-body was turned bakmlU ft^oper upper surface almost touched that of the fore-body. The for"-bodv
'

pm'ng
•"

ttrtul 'fi
"''"«"/

-i!!;
">e fore-legs in front' in the ordinar

v

S h-]! ^: r^'.S^ ^erl^-r anctS
To bra rr^t'*'''"'

''-' '"' '----' - -" - *" ^i- b°ut^p;e"ar:

n„ /"°^^a" '^'T'''
'^"™" '° ^<:i'-nce as the diabolical spectre i from its fore-oartson the under side bemg coloured with a broad band of violit, which w hen the In".

insects are attracted. The position is pretty much that shown in our photo-rioh

re^h^ll "e\h"t ;, h™
'"

""T"' f^"^-
"''" ««"^ "'"' ""-' ™lour'm: iZwe snaji ,ee that it has a \-ery flower-like appearance.

^v'^

Giant Aluer-Fly. -// B ,„

bu, U ,. L, „„ „„.a„, *„ .»a. p>„p<,„ ,h„. „^.', Th. .p^d olipf.';,;? tot";;..
""

5!:!r.'??°« "'-'»'"«. ".'V. lo™i,l.bk,.
iches, and the jaws are an inch long.

U

* Idolum djabolicum
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The Alder-Fly.

This is one of the aii(;Ier's Insects, and it is probably to him that it is

indebted for having an En^Hsh name, for there is nothing about it sufficiently

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

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

its wings folded over the back, forming ;i ridge that completely hides the body.

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 ver\'

heavy, and not sustained.

In its grub state it is

a water Insect, but not

like some, absolutely do-

pendent upon being in

water ; a moist atmo-

sphere among vegetation

will sustain it for a time

at least. Oftei. it has to

begin life as a terrestrial

s^-reature, for its mother

frequently makes the

mistake of attaching her

mass of eggs to vegeta-

tion at some distance

from the water. After

all, thout^h, this may not

be a mistake, but a

means of weeding out the

least tit ; for the egg-mass

contains from two to three

thousand eggs, and it is certain that more than 99 per cent, of these must perisli

either as eggs, grubs, or chrysalids if this year's generation of alder-flies 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 the nearest water. They

are shrimp-like creatures, with a pair of curved, sharp-pointed jaws for attacking

the other atjuatic animals upon which thev prey. The hind-body bcai^i seven

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

The .\i.der-Flv.

[ir. /. Lu.-as. F.r.s.

) 7- xis ari' here shown, the mali> with expantieil wlnfis. thi' fi-tiiali' with Ihim rlostvl.

lav bi- (oimil sitting on tn-r tnmy* ami fpnet-s. The mass of wvi-ral thon«aii<i
cftcti allarhcd to the leavi'S of ircr-. thoiiKh thi- grabt llvp In w.ttrr until tht'V arc

11 ch:>ii([( t.) th' rhryialis omclitkin. Thr actual si/c is a littlf mon- th.iri aniiirh



OlANT VVATEK-Brr, ATTAfKlN-r. A KrOG,
Here IS vni what frr-ailriitly happ.ns in thr ru.irsb.-i wher.' th.- giant"'" ~ "" '" - ' -

I ^^rc (iirtliiT '^.Ti|rr..J bv lb- i

tU.ll lltc-.l/i'.

fold-dowii joints of ihc lroii(.lr«^.
Both irng Md Um dl,. ,i,owil (It 111.

[By Tkto. Carrtrm.

bug livt* Fiofp, toails, an>l fi-he, an- Miight in th.'
!i <.( thr h^ii),-. tt„. -,-!: whirh thr-r binai i, iUik.J.

^.It
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mration of the blood,

for the creature is without

the spiracles or breathing

holes of land Insects.

When this aquatic

larva is fully g'^wn, 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

rhararters 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 evervwhere common
in the neighbourhood of

water. There is a second

species^ nf 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 attc on.

> Sialis lutaria. ' S. fuhginosa. Corydalis. * Hemiptera

Head of Cian. Water-Bi'g-

nil shoutdrn of Ihi' KJaiit bilg ai

[I-:, sup, F.L.S.

. ^own. piilantvd four

or Wkinn bpak. but thr bfak ilH..|f licsalonK thv uiid<r .Ido when not in me. Tlie

Irdiwly-toniied aiitrnn* arp hidden in special pocki-U on tlii. unikT side ol the head.



Giant Water-Bugs. »3

/*../o hv]

A wnrkiT <.( ihi* b'.i(Tiiltlriff
jaws, ihoiuli hi-n- 1 hntl, may

,'Jril'i'J
**''.'*

I'"',
^'••f "'' »- «rrn to bp mnrc' hi

I*. iiLir |»rtv. r for tlw kalTiiltlnir, whkh k awrompli^hnl

The Sai ra Ant.
It, 'Ilbinrd tn hVr lliiU't It* i

•^/•t-n plainly; ;

'H. Sdilm.

TIu' powi'rfiil

The largest kiiuun of

thcw ac|U.-itic Insects wc
mav rail the ^iant watiT-

buj;,' a nativr of Hrazil,

Ciuiana. and Trinidad,

whirc it spt'rids ihi' day
in muddy pools and
»lu);(;ish waters, and in

the evening exercises its

winRS in the air. Its

rather flat, \ellow-brown
bark has led some people

to suppose it is an extra-

larjie cockroach, and the
writer received a lar^'c

specimen from Trinidad
which his correspondent
spoke of as the electric

cockroach, the prefix
having reference to its

being attracted by electric

lamps. In the water it

lurks amonp the weeds and on the muddy bottom, which is well matched bv
.

-. colounns, and sei.es fishes, froRs, and other aquatic animals, mantis fashion
I he two pruicipal jomts of

.smun.

the fore-legs fold down on
one another, and vhe
stouter of these two
(thigh) has a groove along
its front to recei\i the
sharp inner edge oi 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
antenna visible, but thev
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

The Sai ba A.\t

^leavM .111(1 minee» them to maUi- I

Tlio ani nut g.th.i, „. „„„, ,„ „
fungus chamlx-n .uiil grow iiiiishiwms for food This irin^";;;,^";.","''"," "V^

' Belostoma grandis
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Two iillHT Amt'ric.iii s|M't ir^ an- louiul liirtlu-r north, ll»' K'ri-\' Wiitcr-buj;.'

witli a raiip' cMimliiiK Iroiii l.owir ( aiiada lo thr Wi-t liulian Mamls. anil Ihf

Anitriian waliTliiin,'' whiili i- loanil ovir a i;r''il P'lr' ol tlw I'nitiil Stalis. llif

two ari' vnv -iniilar, bat the Amirii an lia- «liorl<r and hroaili r lon-l<t;s with

a jriKwi' in thr Ihijjh. which i~ aliM-nl in thi' unv »|mc ir^. Iliiv lioth hvi' in |hioI-

and thi' i'«taaiu« ol tidal waliT^, hiilinc amont; stoiu- and rulibi^h. Irom whii h

tiiv il.'irt rapidly to

attaik an\- pa»>inK tislii<

or lroi;». The victim i*

clasiH'd bv the buj;''' forc-

Kl;s. and the dcadlv beak

|ilanncd into the fle>li.

Thi> i> not a case o( taking

loll nierelvof thi' victini-

blooil, a> in the case of

maiiv otlur suckinj; In-

sect- : it i> s|x'edilv

lollowed bv the (hath ol

the 1>iik'> victim. Tlii>

appears to In- due to a lo-

pious sappK of li(|uid from

aroand the base of the

beak, which finds its wav

into the i»iiu lure. l.(«v

has traced this to a pair

of (glands in the head of

the (;iant water-but;. Its

secretion, he says, "pro-

duces death very ipiickly

when introduced on a

needle-point into the bcxly

of an Insect."

f ,.,/• hi s
-^ species vi'ry like

the (-iant inhabits similar

J Til.

-"'«""
I'r"

situations in India and
,i.„,i...i i.,i. ,,„> (tiina.^ 'nu)U!,'h often

confused with the former

specii's, it ma\- be distinKuisiied by its pale yellowisli colour, and its rather

inferior length three and a-quartcr inches. The colossus,' a native of Cuba

and Ci'ntral America, is a darker and more lieavily-built Insect, with the fore-

boih- coarsely wrinkle il ,nul granulated, and the fore-part crossed by a

deep bent, dcpresied line. .\-. is the case with the entire family of bugs, there is

no caterpillar or f,'rub stai^e.

v.rv -null I

jwIlliiMli«ii

SaI HA .\NT.

V, r.il ,ll-tlllrl ur;!,!,-

i.Kr.iiili -hi.u- till- 1

H. griM
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Iniect Mushroom-Growert.

,^i^^
^^V

Alter lyin^i under :i cloud for years, the reputation of Solomon as a veracious

chrtjniiler was vindicated by the discovery in Europe, Asia, and America ai

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

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

—wliich 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 ready 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 ^ in Nicaragua, it was

received with a smile of

incredulity. Belt was not

an official 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 they even make human cultivation impossible. Bates, who gave

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

the tree in multitudes, the indiv.Juals engaged in this work being all workeis-

minor. " Each one places itself on the irface 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 litlle heap accumulates, until carried

• Atta cephalotes.

'iii

The t.-n

passage!

FfNGi's Chambers in Tkhmmhs" Nest.

whiti' ants ") an' also amoiiK the cultivalurs of mushrooms. The lirawiciR

nny tii^HS ol part of thi- ix-st. holk»V(-<l ami rxcavati'd into chaiitlHTS and
vhich iiiiiiuU' whili- iiiiishnxims rtow in .nbiirid.mco.



Insect Mushroom-Growers.

'7- - ^ <"'

#- ^-- ^'''''-
'

' -^ ^
MUSHROOM-CBOWINU ANTS.

iSS"ia^"!l=^SSiS3Sl;F-^^^^^^^

n,cophagi.t
!

,t ™g„. be argued that there is no tC',, ^ t T^'ntf^h^lld
^.cfLrcJi^^e- att.:rr^^Zhir^ ;i.t:t^prepanng the.r own mushroom beds from then,. True but the .nturtth

hat, by preparmg suitable beds in dSrk places where he can rontrnT fl
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<(K)M-<iRO\VliH.

may (« <-M\r,\

iiiduckU fi>r n

remains of tht'in, arlid upon bv doriip lu'at alkr

Termite Cutting Grass.
Although this photoftraph stTvrs to illustrate thu manner in which tht-

funfiiis-ftrowmg tiTmitcs cut grass for making their mushroom bt-ds, it

>honld Ih' staled that thf task of Katheriiig this inatcrial is imdiTtaken
by tht' workers, wheaab Die sptcimen photographed with tile grass btatle in
its ]dw> )> a HiUkr,

lifil. wii- not Kinti-nt

to observe- the li'a\'es piled

up on toj- ot the nest.

lie diit; (Hit the iinder-

,L;roiind eha^lb^•r^. and

hmnd that s(»nie of them
were rounded and live

in<"hes aeross, three-

tourths r)l the si)aee

hein^; filled with a

sp(jn{iy mass of siiickled

brown material. There

were no ^reen leaves to

be seen, but he satis-

tied himself that the

spongy mass was the

having been finely cut

up. Throuf^h all the mass

ran \\hite threads of fungus

nnceiium. The ant - larva'

were brought to these same

chambers, ami were fed

upon bits of fungus snipped

off by the jaws of tlie

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

trusted the task of making
these mushroom - beds. The
green leaves arc brought to

them and they cut them into

shreds, cleaning each by
licking it, then rolling it into

a little pellet and tiirowing

it upon the heap. It is

also stated that when they

ha\(' completed the forma-

tion of a new bed. it is

inoculated with the fungus by
sticking in bits of tlie old bed

with its mycelium threads,

just as human mushroom-
growers do. Some of the bed

on being taken from the

nest and placed under con-

ditions nu)ie natural f.n tht-



Tho Irrniiti'!,— iTTDncoiisly ktuwu d
< uiiipoiition. In the drawins thev
:!viinbrr. slivttfd for ihrir cullur.-'.

White Ants
( whitp ants—also havi

It grass and Kalh.r kavt :• to assist ir
iirb and ([atli. i ii.« tiic rnushrooins
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:a. /;. 7".'Mfif, /./.,.'-

IJrrTKKKLY.

The fuU-g- iwn caU'TpilUr is hiTi- fiidiiiR upon the stfd-pods of

the hedgi'mustard. Its lomi and coloration an> such that it

appi'ars to br part of thf pod. Slightly culurtd'd.

Photo hy. [A. E. longc. F.E.S.

ORANGE-TIP HUTTERFLY.

The caitrp 'kr has here chaiigid into the rvmarkablv sk-iidir

KTpeii chrysalis, whose attachment to Iht.- stem is iuch as to sug-

gest to the eye that it is part of the plaut. Slightly enlarged.

fungus produced mushrooms six inches

across; but the ants do not permi*" 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. Ti.e

process is so complicated that it implies

a much higher order of intellig*fnce than

is usual'y 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 they may 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 bt

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 a., the Thames at London Bridge."

Alfred Moller, who went out to

Blumenau, in Soath Brazil, specially to

study these ants, has described similar

fungus - growing habits in two other

species 2 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 1 . the forest and in the open

count! y. They climb up the stems of the

cuphea, and an ant starts at the edge of

a leaf, and in five minutes cuts out a

piece. When thi.j has been cut almost

completely, the ant moves off it to the

main portion of the leaf, cuts through th-

> Atta sexdentata.

* A. discigera and V. hystrix.



Insect Mushroom-Growers.

remaininK part, and drags

lifts it abovu its head.

lip the new si'viri'd disc, ,i,-ri|)s it with its jaws and
It then ilimbs dcmn the stem of tlie plant into

the covered way, and travels alon^ it at a \-erx- uniform pace, and di^
load in tlie nest,

who have borrowed so mam-

pace, and ile]josits

f the habits of the real ants.
The termites, toi

ajipear 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 they

used as food ; but
until quite recently no
conhrmation of this

statement was forth-

coming. Now, how-
ever, Jlr. Haviland has

found it to be true in

regard to several
species. In the case

of a South African
termite,' he found that

the nursery cells were
built of a material

which produced a

fungus — a kind of

mould — upon which
were innumerable
\,hite f lies : 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 har-

\estcr, and there is

.•very probability that the material harvested is devoted to the cultivation of
fungi. During the heat of the dax- the workers issue from holes in the ground
and with their well-developed jaws cut the grass into lengths of about two inches'
these pieces they carry to the mouths of the hole? and often leave them ;herc until

' Tcrmcs angustata, Hodotermes havilandi.

Tuji Orange TIP Bltterflv
[I-:- sup, /,/..>

\Vli«[i it rust ihi. bright littk butterHv ofi,-(( settles in prtJxiniitv to d.ist.rs of ^all «-l,it,-.lo„r,, »!,« light. „d ,M„, bl,,,J j,i,l, the ^n .„d white n.ottiing S S,Cd„S
f those of the hodgp-rtmslard, the pLiut
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tlu-\' lli.^•.• ."t MHtuin.t. Whnv aracia b.,sh.s ar. «!,>«».« tlU'V als,, natlu-v the-

loaHcts of that |.lant. After th. luat of tl... .lav ha. pass.-!, th.v tak. .lown th.

heaps that have a.ru.r.ulat.,! aroun.l the holes an.l store tlu. ...atertal ... ,h.». be,,

about r,v. feet below the ,urface. A few ehan,bers near the surface ma> be Ms,,

temporarilv, but these onlv boUl as „uub as eould be eolleete.l u, the ,ours ,„

an hour or two. Sometimes, alter taking in all the eut leaves, thev br.ng up p.aiets

of elay in their jaws an.l srop the mouths of the boU's with ,t.

The Orange-tip Butterfly.

Altliough onh' a small

item in the jiaseant of spring,

we should re.i,'ret the absence

of this bright little butterfly

Irom our eountry lanes in May.

The popular name of orange-

tip ' is fairh- ko«l as applied

to the male, but it is unsuit-

able so far as the female is

concerned, for she is normally

without any orant'e coloration.

i:\en as regards the male the

name is not absolutely accurate,

for the tip of the wing is black,

in which respect it a^rees 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 liind-wings is due to th>'

markings on the under side

showing through to the upper

siae. On the under side the

hind-wing is seen to be covered with connected blotches of grej'ish-green, which

ZLr to have considerable value in htding the butterfly when at rest^ t

often selects for this purpose one of the smaller umbc..iferous pants, such as

beaked parsl>A- or wild carrot. The fore-wings are dropped between the tw..

S ™i, which are raised over the back ,n ^-c -jsual ^,.ner y resUng
^^^^

''''"'" '"

Tl!K H'>rnet-Fly.
, . , , ,, „„- .^.rt.winBM flics b.lu"(!* to a fa'nily k""""

otiur lii«ris iwrtinilaily the CT'ip-' "' Ui lu >. '»-.! ..

- r tiii.i- tl" nalural .' '- -"'- " "»' ' MiLrablv the largi r

ittlc.'d wmg then appears to
and the mo
mass—the white spaces beti

to b( erelv an extension

,een the greeni ih blotches reprcscntinij the flowers.

Euchloi' cartiamines
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When the fcnialo is e(iK-'''y'»W "i lu'tlKt'-niu^tard or tnickcw-flowor, >\iv is

proti'cU'd by this dissimilation of her win^s to the rfilour of the (lowtT-ehistiTs.

Tlie v^iis are shaped hke ninepins, witli ribs nuniin^' from end to end. \\'}ien

freshly laid they are white, but soon become orange, and just before hatrhinK violet.

They are laid singlN'

upon the footstalk of

a fading' flower of

hedge-m ustard or

euckoo-flower. When
the egg hatches, thr

seed-vessel -which in

all this tribe of plants

is pod-hke— 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

i,,r^
and eats through tlie

pod just where he can

get to a seed, eats it, and then excavates for the next. It may eat the remains of

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

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

June and Julv, but about the end of the'latter month it becomes a very lo.^ti 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 chry^^alis, but it has been

known to remain at this stage for over twenty months.

oat-Catkki'II.lars in Oak-stem.



•91

The Hornet-Fly.

The Hornet-Fly.

One lit tllf lilrKi'st of imr tHii-w iiigcd (li,.s

is alscj ipni' of thr least known. This is the
s(i-(:illcil hornLt-fl\',' that may bi' so™ on
heaths and downs vigorously ihasinn other
Insects anil impalin); them with its stout.
hla<k beak. Its general colour is brown, but
at tlie base of the lonj,', 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 tly has httle other
resemblance to the largest of our wasps.
When the female is at rest, with her long,
brown wings disposed over the body and
sh.iwing only the pointed tip, there ma\- 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. l'"roni the head to the tip
of the hind-bcKly 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 antennie 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 .)f twenty
minutes

: hut they are as ready to attack
wasps, dragon-flies, and tig --beetles, all of
them well -protected and pre aceous Insects.

• Asilus crabronifonnis.

CATEHPILLAKf OK (.loAT-MojH.'
JUr riglit-liaii;! figure fhows th.' cati-rpillar nearly full-

tHKVSALIS OF (iOAT-MoTH.
riu- cwL-m, construcUtI of vjlk and thim, i, hrrc tut

eiiK-rges ilic chr>-Mlis buratf through the cocoonand wrigglts half-way out.
^ "-oi^ou



38 Marvels of Insect Life.

^^

The tioAT-MciTii's Knkmv.
Thr life Ktor\' nf tln' |[nDt-tiiolh Is nltiii fiit shorl

by thi* para-.jti'. whiih in thi' Rnib ntatc fii-it»

itumi (he catirpilLir anil ctirvMli«, niiil hilN it.

ITh- hRiini an- of the niab- (jbovi) ant) Ifinal-'.

»ih1 arp slightly W** than thr artiial mu:

'A F T'm^f. FES.
The Coat-Moth.

H<Tr the moth is se«'ii ut the natural size, n'vtiiiK

.
;ilti-r fTiifrgi'nci' fmm th chr>'salis. Its hrown-
jfiry colouring so nrarly n-si'mbii's tht' appi'ar-

anrr of ;hi' bark thai it is not at all ronsplcuonx.

Tile fiiniily ' ti» uhiili tlicv U'lmif,' liiivr Ix-i-n

wcll-iallcd iMbhrr-tlif., iiiid tlicv iippnir ti) !itt;ifk

iinytliiti;; tliiit I'ciino ni tliiir way.

Tin' (;nib tif the honifl-fly is miifh likr tlmt

of till' j,'a(l-fly. It lives in thr Krouiul. and, liki'

its niotlifr, at tlic expense of 4)tIuT liisi-cts, the

j^rubs of brrtlfs bfing amon^' its mon* frctiiunt

victims.

The Goat-Moth.

Ofti-n during' a country ramblr tlu- cnt*)-

ni()lot;ist can surprise a companion by declaring

that a tvt'f in the immediate neif^hbourhotKl is

beinj,' destroyed by tlie caterpillars of the goat-

motli.'-^ If the other knows that the goat-moth
caterpillar is an internal feeder the assertion may
appear rather rash, for even caterpillars ttiat

are four inches long cannot be seen through the

bark of a tree. Hut the caterpillar in this case

gives off a strong odour hke 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 fmd 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 sufificicntly 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 lies

inactive during the cold weather. Whi >' full-fed

it leaves its burrow, and seeks about for ligiit. 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 segment, and these enable the

chrysalis to wriggle half out of its cocoon, so that

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

' Asilid.T. ^ Trypaniisi cossus.



The Carpenter Bee. '."'

!'«",L'''^''irr
"' "n^nl^'.brr*. all gnat burly I.wcW ol bl.li^h-l>Uk a.lour, The ot.p rti.rt -unt-.l is (<-

acn, incoT* ai,> i«'i-ii at work, ami III tin- si'ianii' tf U art massi's ol iiolku with ih.. p™ ih,- =,.,1, 1.
uni bark am rmit. Th,. ««,„-... ..r,. -.tl ,l-,„.'.....„o .k.. . < .... ,.

'^'^" *"" "^ ''S8- '" 8'"'' ''

[(iiinil in [ttimpi'
niiUiNis. am) Liys
liH.-dii)g, aiiJ th*
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liirj,'(T ninth thai) thr nialf. thr rr^iH-* tivr nuMMircmcnt-* iu ross the (ml-prciHl

wJtiK-* f>»tiiK "ii>l<". two ami Ihrt'c-ijiiartt) im In ^ ; titniilr. thnc ami a-hal( im hc^

Apart tnmi tht- ihlft n rue in >\/.t', the m-xi* nia\ (h'^tiiiKni^hrcl by thtir anttuna- ;

ill thr li inalr it i- rin n Iv tiM.thrd. but in thr male tht- In-th arr InnK ami nunblikf.
ti< liiii(allv |K'. tirialnl, ihr ln.)tlth-|larI"^ an- in a vi-rv <'ltrnrntarv rnn(htic»n, and
thtTi' i> iii> j»npbuM i>>,

Sonic ivmarkablr ^t.irii^ have tHrn tnltl nf thr imwrr nf thr mtiit-ratrrpillar

to pirrn' thnnij^h ui(Iiiiarv nuptai Ic*. in whit h it has Ixrn impriMHitd by i()lkrtui>

anxioii-. to i)ln.iin per h -it >[h( inii-n- nt the moth.

Carpenter Bees.

Thr (arpentn bns, whiih air thf IarK»-t nl all bees, are not rt'prest'ntt'd in

this countrv. lh()Uf,'h several

t|W JP sjMH'ies an- found in the

^^•^^_^y South of Kiiropc. and the

^^^^^^ j^fl^W^ _^^^^^ **''^* known

^^^^^^|^^^^^^^^^^^^^^^^^^^^

^^H^^^^^^H^^^ the

^^^^^^^^^kn industry this bee

M ^^^^^B A observed chronicled

W ^^^^^M H many bv
^ ^^B^ ^ Keaiimur. whose account

was so accurate and coni-

l)lete that little could be

added to it bv later in-

vestigators. The bee is ot

portly build, much like a

Iarf,'e 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, awaken^-

in spring to the important

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

for she does not touch living wood. As a proj>er carpenter she sees that

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

timber with the sap in it In the scheme of nature (whii.h does not takr

account of man's ac<]uired whims which have developed into necessities) all

dead wood has got to be cleared away as speedily as may be ; and so a number

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

material and making it available for fresh uses. This they do either by eating it

' Xylocopa vinlacea.

HRn,\D-i-nurKD Cari'Kntkr Hr.E.

iiiicl lnn.i\c ol till- larRf Ur ar-- -h-iHii .it tin- ii.in

tiTdfthrli'Ssi^iAi'li'nt. It will bi' ufn that in tlii>

II Iht' (on'tiKH. ThiTP i« alw a diHtniiir In Ihr Ion



}

iii-ill jninuU foimil deii<|
fu- .jtciirretict. aii.l cornn

, , , . , "' 'nt;atiiniini of labour
h il*,r h^;.,r. an,l i.M*l,i„« i, away With

III*- -Mrf;.«r. h«» are Uld on the body
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"'' '"','"'> ^'^ '!" f'^if^ < bv pi.ni,,.. it will, l,„l.s ,„Kl tnnnc.i. t„ -Klmit

n,
'

, V ' ' '"""'• "> •'""'>""« t.. man t., li.ul that hi. U-ncc

. .
K«„r l,.,l as so mud, „f „at,„Vs wast.. wh„h must 1„. l,r„k.n un a.ul „ ,tu v l'

would b<- brought tci a stand-
still. Hut instead of sratti'iinf;

tlu-ixia\'nti'd matirial as sonu'
"f the miners in sand and earth
d(i. she kei'ps it all t(if,'etlicr in
a little heap to be available for
use later on. She cuts and
.U'naws away until her tube is a
loot or fifteen inehes deep, and
of e(|ual width throughout its

length. At the bottom she
Sives it a turn afjain to the
e.xterior of tile post. IIa\-in(;

performed this t;reat work she
proceeds to « hat by comparison
nia\- be termed cabinet work, m^S-".M."i;'l,i;:rASm.S;i:'"'b;;r;:;!:;;^rn''k''

"'il'l''

"''"''' '''

toMlvlX."";;!! T' '"I"?*'- ^''r "' "" ™'-P^"'^'^'^ «rt." Her'" task i.to diMde this deep shaft into about a <lo,,en ehambiTs each about i„

1 ok <>>'velopment ol the bee-(,Tub that is to hatch out. This

"m._\. HaMOK made such a deposit at the bottom of her burrow she Ins
. eu, irse tc, her heap o, sawdust. Taking a little of this material, she m!".; it w

U

af about fhree-,,uarters of an inch from the bottom. When this is s..t hrm

u as h kcl all the space across, which gives her a solid floor about an eighth ofUK
1 thick, marking off her lowest cell, fpon this she hus another egg, *

I nother heap of provisions, makes a secon.l floor, and repeats these opcTat ons

nm
'" W h";;

'"

"T'".^';''"™'''
"'"^ "-' ^""'V^' another from the base to t e-"mm.t of her .haft, e.-,eh «ith its c.gg an<l food-supply. If the thukness of the

Ihi; Terkdo Carpentkh IJkk.
i.f. /./..,'
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post is suttiriint, scvcnil panillcl limits aiv constnutt'd. Fabri- has shown that

il slu- can obtain a hollow rird of tlu- ui'ii'ssary dianutcr, >.hv has sutlicient of tlu'

labour-avoidinL,' spirit to bo content with utili/inf; it. She will also repair nests

ol [irevioiis \ears to make them ser\"e for her brood.

It will bo evident that tiie elaboration oi these floors from sawdust, and the

1,'atherinf,' 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

teiuinent bouse. If the hrst Heclf^ed bee hati to ennTj^'e wliere the mother-bee be^an

her labcmrs. at the top of the shaft, it would have to pierce throujjh all the floors

and inc'dentally, 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.

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

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

<uts 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

develoiiment. Some of them fall

in the way of parasites, who subsist

upon and kill them. In the West

Indies one sjiecies * is victimized

bv the grub of a rather large beetle,

the spotted horia,- which enters

the cells and destroys the inmates.

One regrets that the big

carjienter bee has not crossed the

English Channel and added its

name to the list of British bees.

But if we cannot boast of having

one of the largest of bees among our
'
^

fauna, we have one of the smallest,-*

iii.<.iri..iit,r that is also a clever worker in
"f till' U r»t

1
1 ! I i_ 1 1

Tmh,,; 11. r. sii.mi. on.' -inci a hall li lih -i/i

.

wood, whoso metallic bluc bodv 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

si/e. Ceratina needs no bulky post to accommodate its series of cells. Kverybody

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 becoriu- blown and brittle. Next spring ceratina

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

will tunnel, clearing oat the juth to the length of about a foot, dividing the clearedspace

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

between the cells are made of the fragments ()f pith ceniiiited together by means u\

her >aliva. The little white and black osmia^ is another native carpenter bee.

which drills out the dead bramble-stems, like ceratina, and constructs its cells ol

the pith, placing tlicm end to end. In this re<pect it difffrs tntm some of it-

immediate relatituis, which are masons and construct cells of sand and clay.

' \vl'>tni,;i itTcilo. ^ Moriii nuuulut.i. » Ci-ratina L-yani'ii. * O.smia Icutomt'lailii.

Sl'OlTED HOK! \.

IL ilii' anib-tain' is n p^ir.i-iti in

•. til.' (jnibs i.| ili^n Iii^-'U. I

wt> uii.' and a h:ilf li lih ~w.-



The IJrc).M2e-Fish,
[H. Mam, F.E.S.

vrrli-h. hill us silvc

! ili-i|jjri till' shi'ltiTi'i
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It)

Silver-Fish Iniectt.

The silviT-fish Insect is a familiar representative of the bristle-tail order.'

the members of which, though exceedingly abundant, are among the least known

of Inserts. 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 s]X!cimens to adorn the cabinets of the collectors. Hut

the silver-lish '^ is known, because it is a household Insect with a weakness for

starch and sngar in various forms. It is an Insect of very simple structure,

closely allied to the springtails. It is less than half

an inch in length, and covered with minu'" 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-body has its three segments

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

distinct from those of the hind-body. 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 cater, Mar stage in the process of evolution and

never devi ioped 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 nearlv 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

I,

indoors, which i-np!ies 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 dulv enrolled in the lists of British Insects. In several parts of the countr\

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 appears 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-fish Insect,* for it is

mottled brown in colour with a metallic sheen. It is found only upon rocky coasts.

> Thvsanura .'pisma aaccharina. Thcrmobia furnfiriim. ' Machilis maritima.

The Sll.VEK-FlsH iNaECT.

.\ beautiful littlr rreatun-. eovtreit with

silvery iscales. which is often abundant in

cupboards where old papers and discanle.i

Itannents are itored. It is of very siniple

structuiv, and never develops wings. The
ttgure is six times tit)' natural sire.
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One othci' menibi-r' of the genus, figurfd on page 45,
makes its home amonf; dead leaves in woods. The
hronze-tish is an advanee 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 cf 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 Holivar states that when it

leaves the egg the bronze-fish has only simple e\es, wnich
change to compoimd eyes as it gets older. Dr. Sharp,
however, has observed that very .v'oung individuals of the
woodland species have compound eyes. There mav, of
course, be a difference between the two species in this
respect. The scales with which these Insects are clothed
easil\- separate from the body, and so the appearance of
the Insect is quite altered, for when intact these make a
mosaic pattern.

Not so closely related is campodea,^ a minute white
<reature that may be found by turning over clods of damp r±rr;'°ofc°t?t;iX
larth m field or garden, in the plain or on the moimtain ''>•>'•.'""«• "^••o.n m.„

top above the snow-line, on the open sea-shore or in the
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 hairv, and the
tails are so much finer looking, that if tlie 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
publicly known, it would probably be described as
double-headed. It has no eyes, 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 bv itself

;

but it is probable that with its wide distribution,
which includes the whole of Europe, India, and North
.\merica, several species are included under the one
name.

Phatub IH. Main, F.E.S.
The FiRE-BBAT.

In this pholograph thr iindi-r side is

shown, and the full fonu o( (he active
little legs, rhe delicate, lonR antennv
H-liii-h BnitT the head hasT their apparrni
counterparts at the other end of the
body, when-, however, then- an- thns-
pn)cess(-s insteati nf two. The photo-
Kiaphs are twin- the artnal size of the
Ins.-ct.

•^i f*

' Macliilis polypoda * C.-impoUea Btaphyltnu;.
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Camiiodea has falsi- li-f^'s on thr hind-body Hkt- thr silvi-r-tish. but Iuti* tht'V aiv

inoR' TiumiTous, tht-n; buinji hve pairs, situatt'tl on the second to t'u- seventh rin^s of

tlie hind-body. Tlie breathing systi'ni is very elementary. Thiie are t)nly six air-

openinjjs, or s]>iraeles, three on each side of the fore-bod\-. and each of these, instead

of opening into one general system of air-tubes, has a separate iinc(»nnected system

of its own. Not many years ago tliis Inset t was invested with a great amount of

interest for naturaHsts, because it was contended that it representetl tlie[)rimitive type

from which in all probability the entires race of Insects have descended. That view

is not held at the present day.

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

tating swarms of locusts jn'riodic-

allvflvfrom land to land,especially

inthcKast.not only destroying a>

the\- go. but leaving behind them

the seeds of famine in the shape

of cfumtless eggs that produee

the far more destructive n\mph>.

But locusts are not the onlv

Insects that migrate from place

to place in millions. Many bird-;,

we all know, perform these asso-

ciated movements twice a year

over enormous distances ; but it

is not so well kn(»wn 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-

ncss and fragility of a butterfly's

body as compared with tlie

enormous expanse of wings, it

ajjpf^ars to be (piite unsuited to

such an enterprise ; and yet the

fact remains that it is a successful

migrant. Our home-grown stock ol

thclarge garden white is frequently

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

and black caterpillars that have skeletonized our cabbages never produce butterflie-

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-eas'^

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 Fitzroy from

• Pieris brassica;.

A Group of Fire-f
A small cmiipany o( these n-niarkabk- liltlr Insf

scak, fxhibitinfi thv under an well as Ihe uppiT



^
«i - -'^'

A riOTTD OF nUTItUfLIi:s
Iho hoiiM- of thr paiJit<-d lailv biitt.rflv is In Africa, but it npn-
ii'iifficii-nt food, for its vast progf-nv. So pnomioiis «wai
l.ir thi-w visitors froni itbroad, the painlpd lady would be

.H\ Theo. Carrtra.-.

iHvi' so cxrt^jiigly will that there i* Kx) lililr room, or
leavf home and visit various countries, when- \hr\- lav thi-ir ckks Miit
V ran' as a flritjsh butterfly,

wf
'

' J ,
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K-VEiNED White IU'ttehi-lv,

iiiii' of our ran-*! butti'iHii

rrin- ii Mniii'liiiH-s -lupplfiiw ii

-hiwf* an imiivklital that han jn«t (hmtipiI ti

.mil is oiii'-third brfpT than llfi

tlu- (lick ill till-' licaf^lc ulu'n slu- wii-

tcn miles cmt from the coast of South

Anit'iica. Darwin says: " \'a-t

numbtrs of liuttciflii's, in bands or

tlix'ks of foiintk'ss myriads, fxtendcd

as far as tlu' ryv could ranf^c. Kvcn
by thi' aid of a tfk'SfojK- it was not

possible to si'i' a space free from

butterflies. Tfie seamen cried out
*

it was snowing butterflies," and

such in fact was the a|>pearance

More species than one were there,

but tlie main part belonf<i'tl to a kind

very similar to, but not identical

with, the common English clouded

vellow.l Some moths and hvmeii-
Hritiih hi)m IiiMOt ;

but cur n»i(ti-iit « i i n'
I by vwiioiv tr.1111 abrra.!. Th,- [.hut.«raph uptcra accompaniod the butterflies

and a hue beetle flew on board. . .

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

\ariable airs. Hence we cannot suppose the Insects were blown off the land, but we
must conclude that they voluntarily took flif^ht, . . . Refore suiiset a strong breeze

>l)rang up from the north, and this must have caused tens of thousands of the buttcr-

fiies and other Insects to have perished." Captain Fitzroy estimated that thi>

assemblage wcupied a spaci' not less than a milt* in width, several miles in length,

and two hundred yards in height.

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

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

its progi'ny ; 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 Hritish-born

pr()gen\- of the immigrants who arrived here in May or June, and left their eggs

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

autumnal caterpillars are able to complete their de\elopment ; so that, but for the

visitors from abroad, the painted lady would be very rare as a British butterfly,

and might altogether disappear from our list.

Mr. J. Piatt Harrett lias recorded the regular annual passing of what he describe>

as " clouds " of black-veined whites'* and large garden whites over Sicily, alway>

fl\ing westward.

Other species of butterflies, no doubt, get accessions from time 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 for flights of endurance.

Beetles, bugs, dragijn-flies, and other Insects also perform these long migration^

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

flies that pass over Patagonia and the pampas, flying in advance of (no:

' Colias ctliisa. * Pyniincis Liirdui. ' Aporia cratseg^
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tlic siJuth-Mi-t wind that bici troin till' intt'i-ior nt
Itlown by) tlu' ptiinfit'rt',

till' pampa>,

Baiket-Wormi and House- Builden.
Amimg the smaller s|Mri.s of ninths tluTf are sonu' that in thr ratiipillar staKr

liicic tlunisi-lv<'s Inirn public obscrvaticm by amstriictinK a niDvcabli' tciil, sunicwhat
altir 111!' fashidii nf a caililis-Hiirm. A wi-il-knimn cxarnplf nl this kiiiil (.1 ri'tr.at
1- liirnishfcl by the caterpillar nf the eliithes-mi>th. whieh snips cut portions ol
uocilicn or silken garments in our wardrobes and eonstruets a portable ijarnient lor
ii-elf whieh harmonizes with its surroimdinKs and helps to shiehl it from the veiiKeanc e
of tile mistress of the robes. Hut the subjects of the present article are a i|uite
separate fjroup <if outdoor moths. wIkjso caterpillars live in the ordinarv fashion
upcjii fresh vegetable matter. In some r.'s|K'cts their stor\- is much more reinarkabU'
than that of the clothes-moth, and it reipiires separate statement.

rnfortunately the moths ' have no popular name, but the caterpillars are known
in some places as basket-worms in reference to the lases in which they coni-eal
themselves. Our native sjx'eies are all very small, but there is a Cjiitinental s])e<ie^
tl.,n IS larger, and its liistory has been more fiill\- worki'<l out. Wi' will call it the

The CLoenED Yellow BeTTERn.v.
IH. Main. F.E.S.

\lthoiigh speciiiwns of this beautiful biiilerflv mav b>' UAeti in Britain ii

'LP "A .
riiis abiindaiice is due to ttie tact that niiKTatiii|{ swai

1. and have laid their egfis ii

is otily at inten-als that we net a s<-as<

d us ill sprint) finiii South Klirope o
e one-fourth larger than life.

I.

' Psychidse.
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SNAiL-LiKt Case dk Cu.

i,'i;i^'i psvclu'.' Tlir in;ili' ninth !•« .i

(U-Iuatr litllf iiw» I witli <l»nilt;r budv,

^2«y^^ ^^^^L tlifv h;ivc only h-w brnwn and ^-nv

J^^Brl ^^ft ^^^^^^ u|)i>n hilt

^^hb^^P ^^^^^^^^

^^^^^ with thi' (iut> would be indispo-icd to

acfi'pt hiT for a moth : she is miirh

nicjrf hki- a chrvsaHs with thr ht-ad and

, ,„„,, „,. ,,ik li'K^ Irci'. She ha> tht' mtTt^it htlK-

'n!.V.'!ln 'j'.!''mi"ill m Ui!' mmV.-^i' Milium ii!..V'«rr''V' Mv '1 "tr'.i'i'i
stumps h )r anti'nnjf. but no win^- and

.. ...ii..tnr... th, -i,.ii,..t,..M..i.iMii- '

p,, mouth. In thf sprinji and rarl\'

sumim-r the ratcrpillars may hi' st'cn draj^i/in^' thrir portabk' houMS over tht- hcrhaK*'

Thisc dw<'llin;.i-^ aiv in thi> spt-i ifs m-arly an inch \on^. and ^•om|lo^td of a silken tube

to wliich arc attai tu'd pictcs of i^jras--, vtc., ovcrlappinj^' after the manner of thatili

on a roof. The caterpillar clinics to the lininj,' by its hinder parts, ami only put--

out its head and lej^s for the purpose of moving to fresh foml and ronsuminK it.

When it tlesires to bi (piiet. it spins a few threads, whicli moor the front of the house

to whatever it is on, Tlie one ease—enlar^jed 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 e.\ample of rever-

sion to a simpler condition after

she has attained to her tinal stapo

of development, for, as already

stated, she has neither winps nor

mouth. In some species the females

have no le/^s ; in others the head is

-•o reduced that the creature looks

lore like the tirub of one of the

twowinf^cd flies. It is true that

she has attained to sexual ripeness,

and matinfj is effected without her

leaxinj:; her house. There she lays

her eg^s in a mass, often in the

empty chrysalis skin. It has been

said that the newlv-hatched cater-

pillars make thi-ir first meal off

their mother's biKly - such as there

is of it^but this requires verifica-

tion, if they are deprived of their

cases, they will construct another

in the course of a few davs.

%0

i'sY(HE-M«TH.

Th.> at<Tpi!Ur coiwtr.tcts a tiibt ef silk to ahich art alUched bit'? uf ifTa"

and liaviii, th.- whulo resiiriblinR some of thi- raddi* casm. In ihb Hi-

catrrpii'ar lives protected, for it only protnxli'-i the front rnd of ii% body in

onlcT te linn thi' casr to a new iti'iliiig Kfouiid. where it i« temporarily ii>nc>n'''

by a fe* silk threads. Tht' moth shown is the male th'' female is niiigW*.

iiiid docs not Irave the case.

' Pachytelia unicolor.



d^'^

•'^^>!^- tii>-T

*' '''-^iv

S^-^ ^'P:^: "%>

Fhuloby]

•a Haskf.t-Worm
l»iii' o( l.y brarr sprcit-* is --how-ii
I lO' IS covered, Thr case, adAil .-- ^ ....- v.k-.vi-. "-iiui
III lor the ebn,-s.i])s am) the it^iiiak' iiioth. Oiipfourtli larfir than life

phntonraphrd o«i ro(4« fti thi' Swiss Alps. The cab Tpjllar fr«h iipnn tlw licty-ii-* with which th.- r"ck
Ihp Riowth of thi* cctripillaT n-(]um;s more tovfr, sen.-s as a home not mt'wlv for the CMlirpiUar,
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Sdiw iif Ihr -|»i ii- livr (111 Irii-. .itli'r^ mi i>U wiilU .iml paiiiiX', win rr lliiy

ti.il ii|»iii lichiii^ .Hill coii.iniit Ihiir i .i-t^ ii( tin ~.imi- ni;ilirjiil. I'hi' niirs iif

ilitliTint <|Hru> ixhihil riiii^iilir;il)l<' vaiiitv of Inrm. aiul im iloiiht ^(imr o( tlusi'

iiri' iiriit.( tiw. as. tut ixamplf. wliin tlirv ri„mbl.' (all. n i alkiri> ami thi- «al.-. nf

Uaf-bii<l>. Siimi' taki- tlif ((irm "I a Hiiail-.lHll : sucli arr iIum' ii( tlir K>n"'

(iKiili>|ili(ira. iif wlii<li the Natural lli*tc>iv Mii-nim pcwscssi-s ixain|il«-' wliicli w.ri'

siiit to them a- aitual snail-shrlU Tlusi' Miail-likf iiws an- not rovi rid with

I'Xtranrous iiiattrr, but ion-

sisl wliollv of a silky nia-

tiTlal. wbii'b is iliaili' to

ap|Mar ot similar trxturr to

till' ri-al snail-shi'll.

Oni' o( till' must ri-

markablc of tlu'sf Insects,

on aci'oiint of its larj;t' si/r

thoU);h it miasurt's less than

two inrlu's arross tin.- niit-

spri'ad wind's -is a native of

Ctntral Amiriia and tlie

Wist Inilii's. It is known as

the hoiist'-biiiliKr,' and con-

striii'ts a case similar to that

of the I'^uroiMan siKcies de-

scribed above. It was dis

covered by (iiiildinf; in the

West Indies about eighty

years ago, (iuildinK reared

the caterpillars for several

years, and was puzzled at

j^ettinj; only male moths as

the result, never imafjininK

that he had to look in the

cases for the winj;less female.

At length a lucky uicident

showed him a female open-

infi her case bv movements

of her head in order to admit

the male : and so he was put

,i-> .in; cov. rill with -iwirt pii'i^i-s »( hiathir -hnot*. on thc ttack of the mystcry

.

After mating, the female fills the lower part of the pupa-skin with her very numerous

small yellow eggs, and strip- the down from her body in order to cover them. He

found that as soon as the eggs were hatched the young caterpillars distributed

themselves and began to make cases of fragments of leaf and bark. These wen

cylindrical and open at each end. Whilst very small the cases are carried erectly

hut they soon get too heavy, and take a horizontal position. The mouth is furnished

> (Eceticiis kirbii.

PsvCHK Cases.



Nightmare Insects. y\

Willi .( inovt'ilbU- Hap. whirl) the r . Miir r.tTi « Ium'

uilh It" rnaiutihlrot .ind fon-lc^'. wl. m ! <• ^rr (liriatfH".

.111(1 thus ( h)M(| it lmnK> >u>j«'n(U'd hv a ivw ihrrad-.

Whrtl tliv ( atrrpillar i^ about to btcrnnr a rhrv^ali-* thr

\d>v i-i attai heel to thr trtc bv a niimUr ul ^Ironj; thrratU

Iniin thf tnmt cihI. The brown ihi\>ah'' \^ turni»hi><l

uith a ritiK ot opim-'o on i-at h M'^'mtnt. whirh cnablt- it to

MKivf about it*. <aM', Tlu- inalr moth ha> blai k win(;>

uith a ptirpb^h shtcn
;
but the winj,'!''*-- It-nialr remains

inurh hki- a rhrv>ah'^ in apiM-arancc : mouth-part^ ami
aiitt-nna- art- abx-nt, ami tlu- -.hort ruthmrntiirv \vii> have

niM-laws. Tlif binlv i> pale brown with a frin^t^' <>( wooIK
hair> at rach cxtrcmitv.

Nightmare Intecti.

ThiTi- art' no Inset ts that Im ar thi> name ; but there

is a family,* whith at present bears no Kni^lish name, to

which the term mi^ht be applied with M>mi' degree ol

titness. (ieoffrov fjave them the name of tittle devils in

I'Venrh. but that name has not been adopted by others.

Thev belonf.,' to the grt'at order of bugs ; and the latter

word originalU' indicated a spectre or some nu)nstrous

and terrifyinji object. The nightmare Insects, as we
have diosen tt) call them, are certainK' among the most

eccentric forms of Insect life. Their grotes(pieness is

line to an astounding and varying developm*'nt of the

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

snine of them very minute and only one species ^tx-curs

in Britain, whilst the continent of Europe ran btwist

only a few species. The headtjnarters of the familv

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-bfxly, and with two simple eye>

un the face.

As I'hler has remarked of them, " They are of ever\'

lunceivablc form, ar^:hed, compressed, depressed, hump-
backed, spindle-shaped, pointed at both ends, inflated,

hemispherical, conical, and so forth, and are furnished

uiUi an et^ual vanetv of superhcjal attachments. The
;tntennje are short, bristle-shaped, thick at the base,

ami situated either below or a little in advance of the

* Membracidse, ' Centrotus cornutu*. Aphrophora.

• 1

,

^^.

The Hoitbe-Buildkr.
A Urfe PMiiipk ot this xmiip o( >,,„4ii
iii<ilh«. It it a iiallvp ul Ci'ulral Amt-rua
aiiit the Wfit Indira, and is ihown hrn- ol
The [uiurai .1/.

. 1 n. nu^. ^l mvU at ili"
liiwrr <-ih) i>h(iw« how thr csm- wai mi>>
p'lidnl U'lon- ihe caterpillar chBtwd to
A chrysalis. The fctnalf !•> winglrw aii'l

quilv unlike a moth : 'hi' tH-vrr lt'.ivi ..

thr caw, Thr moth abovr is iSr tiial.

,

' Aphis,



34 Marvels of Insect Life.

Horned Membracid.
,H, H.f-

A ItnlUh r<-)>n'M'[itativi' of this ri'iimrkablc laiiiilv - Inn' -h-'wi

'W tiijii'^ bntiT than life lii ^'in-ral bitilil iiiuih llki' .1 trux

lui)iivr, it has thr aildilioii of a pair iif hnm>i nhovr thi' hcul
.iiitl Irriiii hitwnii thfst' a liHiR.honiy pniri'** cMti-iiil- i>vir thi

iMtk ;iii(l tin- lUwil wiiif^ almii^t to thi' rstirtmlv ol tlw hiclv

I'Vt's. Thu spi'ck> arc all f,'(KKi li-apcrs,

with short, stout \v^>. arnu'd witli a circle

of short spines on tht- tips of the hind-feet.
"

They subsist, hke fro^'-lioppers, by suekiny

the juices of plants through a dehcate beak.

I'nfortunately. the h>rms of most ot

tlu'so curious Insects are better known tlian

their hle-histories and habits, but. jud^in;^'

from what is known of a few of tlteni, there

can be httle donbt that their forms an

mimetic and protective. The larf^jest kno\\ n

species,* a native of South America, lia>

it* supplementary portion developed into

a curved, leaf-like expansion standing >n

edge over the back, and coloured smoky-

brown with \ellow spots. This si)ecie>

is a giant, as it measures more than

half an inch in length. A near relation has this expansittn 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 carr\

out the deception, for this is the colour of the ant. Mr. Sclater, who shook thi-

hisect from the leaves of a tree in British (iuiana. at first thought that it was on*

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 im-

probable that this resemblance to the coushie ant protects it from enemies that Iiavr

considerable respect for that Insect.

Owing to the absence of what the reader would consider reasonable name>,

we cannot refer to the species individually, but we give a selection of portraits nl

remarkable forms that their variety may be appreciated. " Manv of these Insect>

affect the axils of twigs and ^tems ol

various bushes or small trees. especialK

near watercourses, and protect themselve-

bv selecting places which well agree with

their pattern ot marking." In one genus

-

the species are all dark brown in colour,

and imitate bits of dried leaves, haviui;

a ragged appearance and a wavy outlim .

as though a piece had been cut out of th^'

back. In some the addition to thi- for-

-

bodv is continued backwards as a pitili-

fork or trident. Others, have a distim t

resemblance to some of the four-winged

stinging Insects, and some Brazilian speci« -

closely mimic the spinous ants of th-t

region. Manv species are cherished by ant -.

* Stegaspis.

(iROTESyliK .\D0UNMENT.
Ill this s|M-cii'.i of Cvpboiiia, mv of thi' Cfiilral Anit-rii

iiii'iiibra(-iil>. iIh- i'x|>iui>k)ii uf ihi' fur<--biHlv aiwi ilt-Mk'p

.1 roHfiU' ot pair* ot honis, is prolonKi'tl bark' "
" '

into iW . . .

ihrr-t' kiwlw. i-ach rtuliiiK in a long spine.

^ Membracis foUuit^a.



f'lvifqut' forms ^hi

t> iKipular IIan It' i

an' Ihp rgos ot
,

r species. Ihi' perfect _..

and choralntc. All roii>kl<'raM;

NiuHTMARK Insects
I 'Itilh-alfliv

[By T. CarttrtK.

I
-i^s. -^t that \W-y=.Tv. rn-af.ir^^ .-.f sn .mih-alfhv .:n:.(:ination rathtr lluu iutug I-cl.. -.,,1 j, llh-v

Ll.'sigiiat>'a tluin iiightHtan- li;».rts. Hwy an- all roiisiderably .nlanpHl, I„ tbr bottwn Tinhl-haiicl
i(H^i.-» on II (>(ec.-of W00.1.1IUI «bov<- them In thf iipp.T comer an' ihn',- stage* in thf hisior\- ol

liittoii beniB ri'iTesi'iit.-ii by th.' parti c.loiiml m.iubracid half w.u ,ip, whose triM' colours are
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Horned ^[emhracid,
1'his phoio fWi"* n vii'W from above nt tht* IiisiTt that

who protect thorn and feed ujjon their

excretions.

More than eight liundred species oi

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. \'ery

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 part>

of the world whose hou,M-proi)erty, in-

cluding ceiling^-, cornices, door-jambs,

and even the furniture, is disfigured b\

having lumps of clay as big as one's

fist strongly attached. The wasp>

who engage in this kind of misplaced

decoi ation do not do so, as many

people imagine, " out of pure cussed-

ness." but as a provision for the

comfort of their offspring. The si >-

called daub of mud is really 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 look>

quite solid. There are many different

species of thj solitary wasps that ctm-

struct their cells in this way, and

it is remarkable that so many i 'i

them should manifest a preferenic

for human habitations as their build-

ing site;--.

Fabre mentions one* that, of all places for its nesting-site, selects a nook

in the brrad oi>en firejjiaces of the peasants of Southern Europe, whei^ .

although safe from the flames, it is not free from smoke. In spite of cookiiu

' Scelipliron spirifex.

}-h.riohy< [E.Sup.F.L.s

European Meo-PAeBER.
Ihw sppcit-.- whose nlU an' »Iiom-ii in the lower part of pajp- s<)

-

iti thi' South of Franc*' exhibits a wpakiu-v> for raii%tructin{( its

reils In the broad open fjirplaei-, in spite of siiioke and hpat. Twice

the natural fitf-
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,.|xrations that may be in progress, the wasp flies in and out between ils
nest and the outdoor source of the clay or mud it needs for its building In
most species of this fjenus the large cells are formed one against another
in number varymg from ten to fifty, and the whole are consolidated into one
mass by plastering further mud or clay into the intervening spaces and
roundmg 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

\EI.LOW-FoOTED >flD-I>ArBEH.

scries 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
Srub, and these are consumed in about ten days.

Some 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, wiiich
make it lw)k as though a handful had been thrown against the wall and had splasiicd.
Th TP are only from four to si.\ cells in this nest, and each cell as a rule contains
a score of spiders. In a similar fashion, an Australian species''' adds to the finished
nest a few diagonal streaks of mud, which makes the whole affair look like .-i pier,,
(il acacia-bark. Although a piece of bark looks out of place in a house, it mv oe

' S. madraspatanus. i s. laetua.

'U
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proiimcd that bttorc the wasp dfvdopt'd a likiiij,' lor human socit-ty it was in thr

habit 1)1 placinj^' its nust on trtr-trunks. In parts of the United States tlie people

-ufler annt)yanee from the similar habits of another species.

.Mr. W. H. Hudson, when in I.a Phita, suffered frtjm the pertinacity with 'ehiih

the-e mud-daubers would enter his dwelling ; and his admiration for tlie beautiful

nia^on and her industry was swallowed up in his disfj:ust with her method of filling her

( ell>. He says: " These Insects, witlt a refinement of cruelty, jirefer not to kill

tfieir victims outri^^ht, but merely to maim them, then house them in ceils 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

wiiiftows and doors, all day long, all the summer through, comes the busv. beautiful

mason-wasp. A long bod\', wonderfully slim at the waist, bright veliow 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."

McD-UAeiiER's Finished Work.
This riiampli' of Xhr riLiiii il.iubi r's art was Wkcn trom a sh.'d on th.- Swiit water Canal at
.ilmnst cntin-ly coviti-<I with MiniUr patch<-s. Thi' portion -ihowii is abniii ^..'vvii itichea
Jii.ituml waspi havt- I'liitTip'd (mm thi' MU,

In some cases a flesh-fly* 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 lew of her own eggs. The result is that the nuid-dauber grub perishes for want
ot 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.

1-n.m the popular point of view beetles have been thought to make a ne ir

api>ro;uh to crabs and lobsters. f(jr their entire outer integument is strengthened bv
the deposit of much chitin, which renders it hard and horny, just as the similir

deposit of chitin mixed with carbonate of lime mnkes the -^a-r.Tlied "shell " of {'>'

crab stony. This, of course, is merely an external resemblance : the interr.il

structure and organization of a crab are altogether different from those of a beet .'.

' S:irc!)|>ljaya.
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Pludoby] 'H.a,i^lin.

A MuD-l>Ai.'BEB's Cell.

A fin*! ct-H of thi- cluster iiMally inatU-

bv the miid-ilaiibiT*. Al this staw
tiif lims in thf cbv "how how the

stnirtiin- has biHii built lip piiwiricaL

and th«' smooth. n.Rular (nouth shows

Imw rarrfultv th*. inti'rior is

,i'h<-(l off.

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, semitrans parent material, strengthened

by longitudinal ribs, or " nervures," and

adapted for flying, the first pair are thick

and homy, and from their shape unsuited

for flight. They have been adapted for

nse as covers to the second pair, and in

flight are merely lifted up to give freedom

of movement to the effective pair. When

the beetle is not engaged in flight, the

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 »i

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,

antenna.', 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

be seen only when the four wings are extended for flight.

This first division of the fore-body ' bears the first pair of

legs ; the second division '^ supports the second pair of legs

and the first pair of wings ; and the third division ' carries

HeAKD r-'uat iJliETLE.

Ill ih.. liirgi' lamilv of wervils most of thr spt^iis has-, ih-

hiad clongatisl. with the month-parts at thi- pstremity. m
this .'xainpl.. from South Africa the rostnim ts deconit'i

with a beantitut curlisl beant.

Mesothorax. • Metathorax.



Beetles: thdr Structure and Habits. 6l

horny pair,' or winK-covcrs. are closed ilimn tiKhtlv n\cr the folilnl HiKlit-\vinf;s,

their edges meet with marvellous accuracy alotif; the middle line of the bcKly. ami
their outer edges as accurately fit the marginal bonier of the bcKly. The majority
of beetles live in the earth, in the water, in deca\ed wockI, and so forth, whiri', but
for this arrangement of the

parts, the lower wings would be

liable to considerable damage.
As it is, neith r soil nor

moisture can find entrance.

There arc 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,2 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 Hight-
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 cNhibit true meta-
morphosis, with an entire
change of appearance and
structure between the larval

and the perfect stages. The
larva of beetles are, as a rule,

soft, fleshy grubs, but there is

a great amount of difference

m the character of their e.Nternal coverings accordin;,' to the life they lead. Some
"'i- legless and inactive, like maggots

; others have si.\ well-developed legs, and are
viry active

; some of the grubs of water-beetles have in addition external gills. Of
llie vast majority of beetles, however, it may be said that at present we know nothing

'Elytra. * Staphyiinid.-e. • Carabus.

c.\LLii'EK Beetle.

Tht (on-pana i,t ihis birtli- are shown t» ic thi. actual sizt-, 1 1 w
that tho hiad. MippurtinR ttu- litmt honi. i-> cuiuparaiivrlv Miiall, The
tallt-r hom is an outRrowih frotn (h,. (orp-lxxiv. In spile of the bcaitliH',
of this hotn anil the saw tslfj,. of the other, thi-v ,1cj not appear to h.i
except that of ornament.



Marvels of Insect Life.

Si. railed oil .i.tmiiil ol In hililli

11 iiniqiH', Hull n'Kanli'il a- ii

illiiliT siilr ul fallrii lnrs in |av

Fiddler Beetle."

TiMHKR Heetle.

iSv""^i'"ii,'f '"•"'•.ta-I, ~»«V a *nd,.r, .iraighi-aiW
.- I;.

^*- '"a^^-iouii-^rf anttnn*. Tliia rsnmpir is anativi- o( llneaiti. anil aflccis willow ami ash inrs. ICnlarip-d tour

itTtain of their early stajjes, and this is

mainly due tii tlieir riincealed miides of

life making it diffiiult in some cases

impossible -to study these stages. Thi'

ehrysalis, as a rule, is soft, the limbs binj;
free from the bixly. This stajfe usually
lasts but a few weeks, but the iH'rfect

Insect after emerRence from it mostiv
remains secluded for a time until its outer
integuments have hardened and developeil

their proi^r coloration.

Beetles are to be found everywhere,
and their adaptation to every kind of

environment has produced an enormous
number of forms, something like 1.50,000

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
|)erhaps be a greater surprise ii 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-l»etle, the

pea -weevil, the tin nip-flea, and the

cockchafer—are noxious Insects
from the human view-point, the

great majority are harmless or positiveh

beneficent, either as scavengers, re-

ducers of effete matter, tillers of the soil

or as direct opponents of Insects thir

arc harmful to cultivation. Most of tin

ground-beetles, for example, are carni

vorous both as gruhs and booties, and ar

for ever hunting below ground for th •
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Insects that Uvtl ii|»m i(M>ts ami otIuTs that only huU- thcriMn by ilay. a-^i i-nd-

inn at nif^ht to Ifi-d upon t*rvi:n rro|>s, Thr brilliant littlo latlvbirtls arc more

obviously useful, as tluy piirsuf tlu-ir dt'strmtion of the f.'rtrn-fly on the leaves and

stems ol our rtwes and other plants. Hcetles ol all kinds constitute the order of

Insects known to science as the Coleoptera, or sheath-winced Insects.

A THREE-IIORNEli MeETLE
Thi-> homrd biv tic is ^huwn four titiici Ihi- ii.iltiml iliiiK-iisinni to ^,\v^w thr «triirtii[

thr >liovH-shapi-<1 hiail, and thi' iijas-.iv>- hurn^ Maiiv hattli't, r>p>'i'ially thi- i

iiniiiiiH'ntI i-i vUloTii •vidriii.

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, then-

should be at least some flies that exist at the expense of spiders. The small ami

peculiar flies of the genus Ogcodes come under this designation ; indeed, a larger

group, the family * containing this genus and other genera, apj^ars 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 si/e of the smaller house-fly, but the head i-^

remarkably small and consists almost entirely of the two compound eyes. Tho

great disproportion between the tiny head and the high, rounded body gives

one the impression that the latter would be normall> much smaller, but that it

' Acroceritl*. Dgcoilcs gibtwsus.
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ThK III Ml' IIAt KE» Sl'lnKR-l'XV

This Hv kv* Us >-«« (Ml ihi' ''UN riN-ciMi* III iplih'rv,

4IhI ihi' xnibH IfriTiiiHiii ilw s|)iih'r\ va* amt the
II ipiibn. It i* llHiiwhl Ih4l II Tiwy mfnpb-li'

'• thi ^IimI

ha« birn inflatid by simir iIIsiiimiI lomlitinn
I hir- iffii t is inti iisitiiil by thi' (act that thr
liin-b(Kly is nivrrwl by a rather inatttil matini;
of tthitish-nriy hair-, whirh «ivis it thr apixar-
iimr iif the hmisi-tly that ha- hnn killnl nn mir
wimlims in autumn by the ai tivity of the Hv-
luii(;iis. It is just )>i)ssiblr that it may nut bi- so
ran as supposed, but that s|HHimtns inav be
pa"(cl b\- with a rursiiry Klanic, in the btliif

that thi\ art' merely diseased house-flies.

The Krub of this fly lives either in thi- interior

of \arious spiders as a parasite, or in tlieir txn-
ciHiMins, where it feeds upon the e),');s. Now, with
surh an lasv-Roinn mode of life undiT rover, and
with a world full of spiders to feed upon, one
mifjht e.vp<'(t these flies to b»' quite common
tilings

; 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 decayinR wood, bramble-stems, and the like, dividing
the tunnels off into cells, in each of which an eRg is placed with a number of stunK
two-winged flies. Each species of wimd-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. C/orhani. who
lame upon a hoard of flics in a nest of the wasp. The wasp, with that regard
for economy of labour that is shown by many species, instead of making a
liinnel 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 thirtv flies in each cell, and the row of cells

measured eight inches. In somi ,f the cells the wasp-egg had hatched, and
the wasp-grub was already feeding upon the stored-up flies.

A further peculiar circumstance of this

discovery is that ^[r. (lorham's attention

" 's 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

be a case of mimicry. This would lead one

to suppose that it was one of the crab-

spiders.^ which are in the habit of sitting

. still in or about flowers visited by flies.

Mr. Gorham considered these spiders to be

' Oortyna ochracea. • Thnmisiis.

""*"*} t.Sl,p.F.I..>
Tut llCMP-HAeKhU SflllEH-Fl.V.

I lif Initct U here iiH-n |m«i the side, a vit-w which *h(m- ii

fiiimp-hackpil appparaiKr nHin- clearlv. The (i--pn-«il (k-i
'I'n n( th, hrad 1* quite natural in thii ^l^,^^l<v

* Crabro interruptu».
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Ill thi'.iitiial >\miv ]iini-iii/iil b\ tin lU. Imi w,- i.iil t,>.r, tli.il hi' h.id.uiviA kirn.

.

Ill tinit rtlfil. II riiii;|it Ih .1, .Hill th.A in.iv ]a\r h.iii h.ii. Iiiiiu i.|i,ii iin;l\ t

Iiim mam iin'mi.'-.il llicir r.i, , «, iv U iiii; -.ih-lv iiitirnil in llu- >l.in nl llir llii-ii..
'

The Dragon-Moth.
Simihir in -^mr n-^nxt- Xi> ilir l.,b.|i r ,ini| llir |)ii>. a» a niiitli, llii< limri in

the catiTpiiiar >la«.> riimnci- cim- mi^l .it the Inlhtir, liiit iwiiij; In it. iiiiIIukI .it

pripariii); Im tlii' mnlliV i «ra|i.. Ir.im tlir iiKiHin. the ilir\sali> i^ tlir mii-t inlcn^tina
slai;.'. Till' (IraKim.' iItihikIi tairlv ili-.triliiiti.il iivir Kiiruin., ilm's nut ihi ur in

Hiitain. It ll\vl•^. its iianii' tn tin- a|i|Haranii' prfM'ntiil hv llir latiTpillar. In llii-

stani' it has a niiitli unvn skin miittli-il with yillnw, ami tin- hiail i> nil. Hiii it i-

thi. fumi anil niit Ihi' ri)liiur that is singular : Ihi' six miilillr sr^riu-nts iif its NmU
cnil railialiiiviinapointiil red hump Thr lirst ii( thtsi. humps is lartjir than tin

iithirs and fiirkid

\ liiniy. taprriiiL;

biiitihof Hesh tint i~

. iinspinuHis im faih

siili' 111 till' miildli

sr^mi-nts. It has till'

lobsttT - fatrrpillar'-

iplitii milhaiiscri.
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lichen, so that it closely resembles

its surroundiiifis, and cannot be

found easily until lon^ after the moth

has emer^^ed. 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 verv .icute point, and this

properly directed becomes a ver\'

t'fiicicnt 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 beinf;

'ouh^- gripped by the closeness of the

H. Haiti

rt-iimrkdhk'

Phnt- h\

The I>RAi.'. .-Moth.
This moth, which is foiiiMio.i in many parts of thr Cotiliiii

chirtlv (HI account of Ihi- -draiiip' fonii of the ralrrpilUr, and by n-

liH'»ns a<kiplc<l by thr chn-iuliH (or cultiiiK thruiinh tht- hanl
ri'li'aw ot thi' inolh. TWi-m' points air niadt- pinn in nlhi'i

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.

Thi> is due to the

fact that a few

wi>ps of silk are

left at one part to

act as a hinge; but

wh\" does not

appear. The door

close>>oaccurate-

h that there is

nothing to indi-

cate thai the

cocoon is empty,

and it i-^ not until

some time !ater

that the door>
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drop from their hinges and rfvt-al the empty cocoon. A portion of the chrysalis

skin surrounding the " sardine-opener " remains attached to the head of the moth
until it takes its first flight, as shown in one of our ]>hotoj;raphs, which was made
from material kindly supphed by Dr. Chapman.

Frog-Hoppen and "Rain-Tree*."
From time to time the sensational periodicals attempt to startle their readers

by reprinting stories that have d(jne 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 journalistic microscope that

magnifies a thousand times, and the result is

a paragraph which is acc(>pted b\- the public

without fiuestion. How it would surprise

them to learn that the story has grown out of

the doings of certain relations of the msigni-

ticant little frog-hopper and its cuckoo-spit

that they find in their o«n 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 " ->pet " 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

Owing to this fact, so common an Insect as this frog-hopin-r and its cuckoo-spit has
been much misunderstood, It is true that it is adestructive Insert, chieflv nbnoxiuiis

to the gardener on account t)f the harm it (Un-> to his carnations an<i |>inks. ami
having no virtues that can be urged in mitigation ol the extreme [xnalty ol garden law.

The frog-hoppers— for the species are numerous bt-long to the same tribe

-

of Insects a> the cicada, the green-fly, and the plant-hugs, who^e mouth-part-- are

ui-hitiiit-u jiitu .1 li'tin. ^]\ni\> beak, whicii i> thr'i>t mlo tender shoot> and empioved
in -ticking uj) the >ap of the plants. The general idea of the frog-Iiopper is lh.it it

' riiiiinii- ximnianrs. * Klivnchntn.

Fhnl-hi h.^^Uf. y.l..

ThK |lkAi;ON-\I()TH W[TH ITS " riN-dl'tMiR
II tiLilh lh.il hd- in>t . ri{.-,l Iriiii Ih.* mro

.»ii.iiiti of thi' ihryvilit >kiii still .ittJctinl to t

head. This porlimi mcluili-> tht- hard spinr wIhh' rijii'jii

travi-rsal of an oval «/iirsi- riiis ihrouKh ihr hinl nK-n.

aiu) allowo thi' moth tt< I'-rf-api', Th*' phi>tiiKrit>li i- In
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parently sudden, cliaiifif of form, Tlif

i* :i ,:.'c)iirm;in(i, >U'kinL.'

at tlli^ ^ap far bcwijiil ihi

tvfuiinincnts <if it^ nutri-

tion, until it i^ >o full that

tlif sur[>lii> oozes throniih

tile >kin at all point> and
torni? tlir Irotli in uliirli

it i> hurled. Tlu- pn^M->„n!

of the smallest i,'ar(len ha-

lt in his power to deter-

mine ni a lew minute-

that this i-- not an accu-

rate deseriptitui. Tin

frofi-hopper is one of tiio-c

, Insects thatdimot unde;-

K'o any sudden, or ap-

ipart from size, between it-in!\differenc

infant and adult condition is that in the latter it ha^. ai ipiired twi. pairs of wings, wliii h
are not (,'reatl\- unlike. When it lea\-es the vim there is no si(;nof these Hin),'s, but
after several rhannes of skin the ficfjinnhiKs of these, tiKhtl\- packed up in little [lads,

maybe seen upon what [lopularlv mav be termed thi' shoulders. At the final

moult these expand to sue h an extent that thcv entirely cover the llind-brHly ; the
hinder pair folding' under the more leather\- fore-winKs and their ed^e^ nieefini;

accuratelv alunfj the middle line of the back, thev form a >ort of >pan-rool to the bcxh
To return to the frog-hopper ui the grub or nvmpli stagi- If we cle.ir

"« the mass of froth in which it l^ hidden, by gently prodding thi' ire;iture from
behind we shall get it to move preft\- briskly to a clear part of tlie stem, where we
tan watch what happens. During its movement the Insect has kept the be.ik

folded losi' against its breast, but it now unfolds it, ami thrii-t< it into the teml. i

shoot and higins to -in k. In a short time we notice that it i- ilis<harging a cle.ir

hinder end of the body, which flow> o\-er and under it, ^u that il

n danger of drowning. There is no -ign of froth or bubbles. It i-

simply retaining the Mniill

amoiin t of iiu tritiv i

in.itter dissolved in i!a

sap, and passing off thi

clear lic|uid, which i-

-lightly viscid, like >oa; \

water. .\bout half ii

hour alter its di-turbai '

it mav be Men aitiv 1\

' ' moving its " tail," i

[;,. hinder -egment. up .1 '

,','Vh,'
down and from - !

""' to side. With c, li

fluid from tin

app<^rs to he

mii^H.,!!'

R hoppi.r. ,111,1

I It -UHiti-t. thji ih..
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downward strokf it carries into the fluid a minute portion of air, which beciimo
imprisoned by the viscosity of the fluid, and so forms a tiny bubble. The proces>
constantly repeated converts the whole of the fluid into frotli, and this bv 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, beini; coloured grey
with somewhat obscure markmRs, which are subject to considerable variation ; but
i' has more bnghth-coloured relations. In other countries there are Insects of thi'

same family thai aie not only considerably larger, but also conspicuously and
brightly colouretl m 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-trei', etc. iJr. Sharp refers to a s|x>cies ' in Madagascar whose production
of surplus moisture is so great that live or six dozen of them would about hll a cpiart

vessel in an liour .'ind a half. Dr. Livingstone met with a species in Angola about

t'h»a 6>.
'H. Bititin.

( eCKOO-SflT.
riK. «)-caII..I tiirko.* ,[.11 i. [,.,t ^liv,.. U ii b.. binw, .,m,1. ,i <)tMiiit littl.. vrllow Inv.. t will h.. fo I with it, b,..ik planl^l In th
•hiut. fnini whirh It Milk, th*. )iiii<~ Ttv- iimniiMTit -.nwrii^l, tlu. Miniln- fliiirl i, ra,„,| oB. anil bv coiiiiniMl movi iit, „l th

whip)i,l iut'i th.. [n.lh, whi.h liirl^.- th.. -ii*- - iii,! k„.|>- its ,|,.|i,.at,. ,klii nroisl,

of seven or eight on tlie

tail

seventy years ago. which, he said, was found in companies
smaller brant h. ^ of trees allied to the Kg. and he estimated that one such grou|)

would in a singl.' night produce three or four pints of fluid. It will be understood
that a t»*e thai had man\ -uch companies upon its various branches would !«

constantK running with «,.ter from the tips ot the twigs. F.vi ry traveller is iml
a naturalist, and would not dream t.f tracing these streams to the Insects that
wen -urking at tin- vouiiger sh-)^ ..! the tree : and so the story h.is i^rown t!i >

the tree, out of tin surierabundanii ol water its nmts are abstracting from hiddi a

sources dee]) in tin , th, is w»lering the divrt with fertilizing shinvers,

A lew vear^ ago Mr S. f. Hinde tame across a large, bright vellim s|«.i.i,.„- a

liriti>h l-.t-t Aim ,1 whu h i^- Moflh notice, apart from its productiim of niiii ic

showers, on account of Id' niimii r\ of H.,A-ers bv th> adult Insect. With th a

' I'lV.hf- :;,iu.l . p, l!iive*flH,

mmmmmiBmt^^ ^-'XR^jn'v^m
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Earwigs. 7i

winn-^ ilosid tluM' Insi'cts iiro ;> little iiKin' than an incli in IciiKtli : an<l they clnstcr
mund till- narrow leaves with the tips of the rl.ised winfjs toiiihing the leal and the
head slij;htly awav h-on it. In this imsition the f;r(inp presents niueh the ap
of a braneh of broom in flower.

Earwigs.

One of our familiar i)roverbs has it that if yon t;ive a doi; a had name voii mi(,'ht
just as well hant; him off-hand

; voii have kill.'d him morally tlumi;h not phvsieallv.
The truth of the proverb is e.\einplirted by the case of the eanvif;.' Our forefathers
• ailed it by this name, whirh signi-

fies something which runs into tlie

ear, probably because one mistaken
in<lividual had been caught in t!ie

;ict of investigating tlie ear of a

himian sleeper to see if then' was
room toshelterit. The consequence
is that in tlie ages that have passed
since that incid<'nt the compara-
tively hannless e.irsvig has been
avoided with sometliing approach-
ing to loathing, as an enemy that
would steal through the i-ar and eat
lip the small amount of brain that
I- possessed b\- the jierson enter-

taining siu-h a fear. As a further

consequence then' are few persons
who know how interesting a cna-
tiire the earwig is.

.As Insects the earwigs are of

rather sim|)le organization, and
belong to the straight-winged
order. 2 They are long, sli'iider-

bodied creatuns that remind one
"la lad in an Kton-jacket. for their

wing-covers do not extend over
halt of the hind-body, and can onlv
;icl as efficient co\-ers b\- the expan- i...iiv,.i,,,„/wi;,.,.i.i,,, N:„t,„;;™i;;i,;,r-;;Vi*h,;i'»;ii;;ri;i,;;:;':-;rM:

-Kr and delicate wings Ix'ing carefullv folded in a complex manner that is peculiar
lo these Insects, One could almost imagine that the diHiciiltv of folding these
wing, in the right wa\-. to make them pack comfortabK- under the wing-covers
• \plains why the wings an' >o seldom used. .\s a matter of fact, earwigs have got
-^'^

iuuch into the habit of n'lying upon their legs for IcKomotion, instead of using thc'ir
«!]"- that i!i many species disuse „f tli.m li.is lesuiled ui the wings remaining' Icelopi'd. As eomi)ared with most other liiv.-ct families the earwigs are few in
li iber

;
yet o\ er four hundred species are known, and of this.. .

' I-'urtictiLi aiirl.jtilariii .'
i irtli.ipt.r

I.K.ni-Hi.i'rER.
.tf*l ,.t hdvitiK Ik- wiiig^ i

arwigs
' can claim five

'ma^mM'smmsi ^amF'Mm^m^''f'^
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natives of mir iiwn island, and two foreigners that have settled down in certain

districts and hi come naturah/ed.

The head is furnisheii with a pair of long, slender antennie. a pair of compound

eyes, but no simple e\r> ; and the mouth has the cutting-jaws characteristic of all

tile straight-wintied order. At the himl extremity of the boriy the two antenna-

like tails of the ciH'kroaches and cri<kets are replaced bv a pair of hornv process^

%-hich take the form of callijiiTs. These callipers differ in size and sha[K' in ih

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. Knock has clearlv demonstrated in

a wonderful series of careful drawings showing every stage of the proi'ess. It ha-

been suggested that these callipers are used also tor wounding leaves and shoots iit

|)lants that the earwig may sup the juice, but an

Insect that is pro\'ided with a good set of cutting-

jaws is hardlv lik<'K- to adopt so roundabout ii

meth(xl, even if the callijiers were suitable lor such

work which is verv doubtful. Hut there can he

little doubt that the inere ]>ossi'ssion of these

organs protects the earwig from some possible

enemies, f'arried as is usual, with the points

somewhat eU'vated and apart, they look much more

formidable than they are, and ma\' produce the

impression that they mean business. That the

lallipers are not intcnde<l chiefly for packing up

the wings is shown by the fact that they reach

their proper development in spi-cies that have no

wings to pack awav ; and there are species in

which thev are so long that, turned over the back,

their tip> would reach the earwig's head, but

could not possibK- 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 the

difference in length is almost restricted to lln'

males, where it ranges from ^j mm, to q mm. \\c

ha^c noticed what we think is another »a\ in

whiih these calliiicrs are usefid to the carwiL'

when the In^cct is hiding in a dahlia, or otlur flower, the hinder part nl the b.l\

with the callipers open protrudes and iiroduces the effect of a head with wide ojieii

jaws ready for attack. It is probable that this attitude may have a protective

value in respeit of certain of its enemies. This bi'comes more [irobable when 'iii

kiuks at the photograph of the shore earwigV callipers protrurling from undt r ,i

stone (page 77)

It i^ a common belief that th>' earwig e\ist> ninmW lor the annoyanc. cl

gardeners, and there is little doubt that much ol the damage to plants that is
'»

to other Insi-cfs is debited to the earwig. But there is evidence, not only th^ t it

K.\K\Vlti"s riNCKRS.

I parkrnit .n



.1 iii.iI.';iIk.i.

;.M..II..,I.,^

K ptuttciiy. This

,
*bilow. At tlii-.\U

IS a trait qmu- I'xcepiioujl .iinonK lii«i.ls

th. IliUldU l.d iHMpol .

isajHitli'i l<'iii»|.' [hat h.i>
'hirh rarrlv know anythniB

I, having bn'n
I'l .«-., .tixl I.

' ir iiimi.iliaM;
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Th< iippiT )vart ui ihi' |ih(iti>tirii)>li ihrm~ .i ^iimli wui^ ' < \i i, .m
1^ llu- nhtiwty i-iioniiDiis wing, whu h h-i- tu Ix .ly tiilK li.tUt-.!

.iH.iy mull r ihi it.vii. linUrgi ri .ihciu . ighl iirn.-.

She alsti bloods her ymmg whrn thov are hatt

look after themselves. The v^^s are laid late '

Harwios.
Thi-v itibnii'd portraiis show ttk> relative iliritn-iicai in sift- bi-iwri n thi
roniiiinii spiK^ii's iuid th«' oniall rarwig (ci'iiin'l ; and Ihi' cuntrjit bclwiit
Itir >ha|H' of Ihr calli|»-r. "t !!« male (kftl ami th.' friiiaU' (right).

' I.;ibidura ripii

nibbles the [X'tals of flowers, but

that much of its fo(Ml jHThaps tlir

major part of it consists of other

Insects.

The ( (immon earwig and sonir

others have been noticeil to ^ivi

f)ut a peculiar (nlour at times, I hi--

is, no doubt, a further protectiuu

to thim. It is believed to prtneeil

from openin^'> on the back. T Ium

may be strii just bi'hnui the e\

tremity of the winy covers, .\pait

from ants. w,i>p> and bce>, Inse< t-

are not (hstinyuished lor siilicituil<

for theii vounK. beyond making;

projHn jirovision for theii' piaspe-

tive wants when the eg^s are di-

posited. The female earwig-, how-

ever, watches over her ej^gs and

co\crs them with her body to \)Hi-

tect them, and carefully ,i;athei>

them toi,'etliir again when the\

have been scattered ex|M'rimentallv.

bed. until thev are Mrony; enough to

M- •arly in the vear. but do not hatch

until the spring The young arc

miniature replicas ui their parents,

minus wings ;md wing-covers. Tin-

number of moults oii their way to

maturity ap])ears to be four. The

full-grown females may be dis-

tinguished from the males at a

glance bv noting tlie character

of the callipers : whilst stronglv

curved in the males, in the femalr-

they are almost straight.

Our finest native earwig is tlic

shore earwig.' which only occurs

sparingly on a restricted part of t'lc

Hampshire coast, It is more th,ia

twice the size of the lommmi
species, and of a pale colour, win h

makes it dithcult to see on the sand

where it lives, sheltering unc'-T

small stones. It appears to tc



Insects of Past Ages. V
iiiuili moll' a (I'fdn- iipdn animal
inattir than upcm plants. Mr
l-iuas, whii has studi.'cl this Insert

in captivity, has (cil it ii|«)n a

v.irirty of animal foiKls ; but it

also partiHik u( lici'-pmlilinf- and
h.mana, showing that if had no
"hjcction to a vcj>i'tarian diet.

The hssir oarwij; ' is about
lialt tht' --ize of the common s(H'tics.

iml is, perhaps, the one that is

most lil<el\ to ha\e ^iven origin to

the le(;en<l about enterinj; the ear,

lor It is mueh more in the habit of

usinj? its winss, and, in places
where at all abunilant, is more
iikelx to alight upon a [xrson's

head or should<Ts. Owing to this
"' '

propensit>- t<i Hight, it is .1 much "»-

"

Utter subject to Hatch for the
-'"''

process of folding and packing the wing'
till

SlUlHE ICaHWI',.

irR. ^l lullivr s|aii< s. Is n'«tmt'.it In
I Us i.iloiir afni-* so will with Its .itm
< .iii'l .1 hrilf Hull's III,, sli.>.

.Another native species conies near to
tlie common earwig in point of size and general appearance, but mav be distinguished
by the fact that it has no w ingsving:

Two other foreign s|)ecies h ive bei-n lixallv
"veral others turn up casualb' with plants or n
the most extraordmary forms found
in other countries must be mcliided
HiiRcl's earwi«,» from Java, which
has well-developed calli|«rs of

IKTuliar shape, and turn- its thighs
iiiitwani in a singular manner. The
lallipers, b<'sides being as long as
llic body, in an earwig from the
Himalaya.* have an extraordinary
bow-legged appearance.

InucU of Put Agei.
The majority of the ancient

animals of which we have know-
ledge, owing to their preservation
in a fossil state in the older rocks,
ar. creatures that dwelt in the sea,

111 whose dead bodies were swept
dilun to the s.sa bv rivers, and were , „

, . • All illiistriiti<m "I >!
COM red up bv the sediment that is

rhi. s,^!., ,s i„ 11, h^bii
l.n.tnKliiiK, whiii ili.-v ai>is.

' l-abiii ttiinor. » Forticula irsni i. » PyvidnT.m.i liiiKeli.

naturalized in this country, and
Tchandise from abroad, .\mong

. b.' th*' jaws L

.\nc«liurii .

s with th<. < alllprrs
I- pinw.rfiil liisrcl.
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iil«av> fcrmiii^: llir n« k>. of tU- U<Um: liixrts. tluniKl, .s,,i.(lin^'lv numerous
<hv.ll nuistly i>n ilry land, ami lli-ir b.Kli.s an «> (raKili' lliat tli.y an
not calrulaud to stand tlio rou((h and tumble of smh a priKess; so thaf
«!• ma\' (oniludc that tlu' fossil Inserts that have Ix-en found .an r"v us onlv
a v.TV imiHTf.rt id.a of a f.'w of the miiltitudin.nis forms that ni „|,i privail...!
on th.' larth. Hut althimKh this imix-rf.rt rcord will not enabli us tc, trac.' tlu
evolutionary protjr.ss of the rac.' .)f Inserts, it is yet full ..f int.rest as slu.wint! th.
aiitupntv .)f I ertam ty i«s. The earliest forms of Inserts „. mav presunu- were a>
.lihrate as our mixhrn spriuK-tails and bristle-tails, whuli have n.) har.l parts, and
s.. wvrv httl.' lik.ly to leav<> fiKsili/ed remains. It has b.i n claim.'.! that certain
r.mams f.nm.l in ro<ks so ancient as the silurian are those of primitive Insert-
but this view is ontested by some of the best autlioriti. s.

The earliest kn.iwn undoubted Insects are found in th.' carboniferous r.»-ks
which are of (jreat anti.piityand classed by«eoloKists .nni.,n(,' the primar\ . .ir pake.i/oi,

,

r.xks. This was the ajjc

of the coal-formation, and
'om these rocks, both in

liuropc and in North

America, numerous fossil

Insects have be n

.)btained. These carbn

nifer.ius Insects ."oiiii

cl.ise to our m.Klerii ctx-k-

roaches in structure
They had four win^s ' i

similar si/e ,ind shape,

but all transparent, like

the four wind's of a ter

mile. In the m.xlern

.'(H-kroach, it will be ir-

. .
.

niemb»'red, the lirst pan
oi winps ar.' thickened and opaque. In the carboniferous cockroach not .)nlv are all
the win^s similarly transparent, but they also aRree in having five nervures. Now i.i

th.' miKlern co<kr,«cli, though the hind-winKS hav live n.'rvures, tlios.' of the for. -

winKs hav,' been reduced to four. So here we have evidence of two modification-,
in ciKkroach Hin^s. \\r s.',' something of this m.Klili.ati.m in the trias and li^i-

of the secondary, .,r m.sozoi.-, epoch, where the fossils of .o.kroa.h-like Insect-
tiave win).s ml.rmediate in character bc-twcen those ..f the .arboniferous and th..-
OI the pres.'nt .lay.

Ihe fossils of the carboniferous period appear to point to the fact that tl
•

.>rder to which the .-.Kkroaches belong is .ertainly among the most ancient • f

Inserts with hrm strurtures
; for it inrlu.les among its families the stick-lnsec-

and the grassh.,pp.'rs, and both of these famili.'s had their repr.'sent.iliv.-s at th -

remote period. (Jthers, still with .'.pial wings, exhibit a tendency towards tl.
structure of the modern may-flies and dragon-Hies. It is remarkable that only tl

.

' Orthoptcra.

HK,\t> OK I-AFWI
><>r llHrrmiii >ti ''.intiK ATI ii'Ti' oliiittri III

I''lh<'<h^ir4<l ti>ill«i„..„th..rn.-ii.., which
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Z^,^„"-^*^ '^'^""^V '"•:["' V *>'r-"'"- "' ''«"'^. ^"-I "H^'irt-l .inn.- Ihan Iwo feet ^im-nl it, -ip^..^'tir, » an enonnmi, mny fly. and to Ml »n>\ nght ,A it , Urp tp^w of Mfwi| nnO a ..vkro.ch olth.i period
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winded afiiilt tnrnis (it tlu'si- Insects have

btvn fciiind as fossils, whith sui)i>i)rts our

sngpostion th;it mure anrit-nt torms with

less firm stnutiires diTomposed before the\"

eoidd berome fossilized.

The remains of Insects bercime more

fre'iuent in the secondary epoch, and abun-

dant in the tertiary, or cainozoic, e])och.

Accordini,' to Scudder, these remains incUcate

conditions of existence very similar to those

we find, around us in the present day. Some

of the ants luid already e\ olved to such an

extent that certain of the females showed

miKhfication into the worker caste, and a

similar state of al'lairs existed amonj; the

termites in the separation of the sr'dier

caste. The grasshopper family had developed

its musical apparatus, the f;reen-fly produc-

ed livinji

young, t h e

"ir iii.Kl.r.. young of
of tW.'LltV-

-
.

the (> 1 1
-

beetle was already parasitic on bees, and the

present races of gall-wasps ahead\' made galls.

Fossils of the long-horned grasshfjjipers first

make their appearance in the mesozoic rocks, but

arc more abundant in the tertiaries, where several

existing genera are represented. A cricket has been

discovered in the lias, but a number of species

iiave been found in tertiary rocks. Dragon-flies,

as already indicated, have been found in numbers

in the carboniferous rbcks, 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 hjund in the

carboniferous beds of Commentry. 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 lo-day in the may-fl\ . ()ni\ the adult winged

* Mrganciira monyi,

bi'loiig by 1

l"i IKS IN Amu

: pluilii)5r,»phi by thr littlt 1



THi; WASC AS FOOh PkOVIl
IIk^ KC libs in the combs of ihe Social Wasps reniiire lo be as crin«(anilvyiirmou* dtinatiHs made m.on them for fresh food, the worli.T wasiis n-M^>limriH one season many thousands are destroyed to aftnr-I fno.1 for a sinde n<

woiari,e im^iw hauled to the nest inlact, but those tiw hfMv» for car ria 1:1

fed as do iinfledwi





Insects of Past Ages.
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The Emperor Moth.

An Amhlr InsK(T.

VltliniiKli by 11" nuans a niic Inwit. tin-

impiTor moth ' i> nut oiif i>l llmsi- that iiri' ki'Iht-

allv kTiiiwll ixrcpt tii natiirah>ts. Tlii' ri'ason fc]|-

<k^^^^^^ thU i~ tliat it iliK's nut I'omc into our ^aniens or

Jj^^^^^^ in tlic hi'liK anil lane- othcTwisi- it-

J ^V^^^^ and bold niaikinK- Mould make it a familiar form.

R^^^^^ ""' '""•'' "M""''^ ''"!'' 'l<siriiilion. lor with tin

-^TJ^^^^K ividikc mark in the icntri' ot carli win;,' we hav.

^'^^^^K otIuT nativi- moth that at all rcsi'mbli-. it. In

^^^V thi' South of Knro])!' thiTc is one very like it.

\ known a- ili. Knat inaio.k moth.- but it i> mon

\ than twill' the size of our-. The emperor dil'fer-

i-on-iderably in the size ol the sexes, lor whilst the

male rarely reaihes two and a half inrhes i'cros-

the expanded wings, the female is nearly three

ineh.s. The fore-winss of the male are of variou-

siiades of purplish-grey, but the hind-wings are of tawny hue. .Ml 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 antennie, whieh are leathered in both sexes, but m

the female so slightly as searei'ly to be notiied, whilst in the mal" the branehe- ar.

so loni; and regular as to make these organs very noticeable.

The mollis make a iinblic appearance in April and May, and il at that period

one rambles across the heath or moorland the male may be seen in rapid tiiglit

in the daytime. The female usually re-ts during the day. but a i|Uick eye nia\

detect lier on some of the heath planls. In that

position v.itll the ui:per wings folded over the lower,

so that onK' one pair of eye-spots shows, she look-

niuill like the face of a cat or owl peering through

the shrubs : and it is thought that this terrifyiiii;

resemblance protects her in her exposed situatimi

from the attack of bilds. The body ol the moth

becomes the beak ol the owl or the nose of the eat,

just as it may strike the beholder.

As in the case of some other moths, the fem;ili

emperor that has recently emerged from ll;i

ihr\salis gives off some subtle perlume tli.it i-

far-reaching, and will draw all the males of tlw

countrvside to her, Tliere is little doubt tti.it

the strjiiglx- feathered antenn;eof the male are tin

highly sensitive organs affected by this delie. tc

aroma. Entomologists who wish to acquire a

series of male examples of any of the moths tl it

exhibit this extraordinary perception of an oi! m

i.-i.
- S. pavonui-ni^ijnr

.\ Mom I.N .\MHIU.

nil. orti..rof Iii«.tisConM^tiii(iot thi'biiit.rflii-

moths ilid iiut iiiaki' ils uppcaranci' iintil.K

liaratively reci-nt <tertiar>l period. 1 hi- . \.ii

ill aml>-i' i< .ihnwn on the srjlf of twouly n
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thai iiiako iiu inipi(>>iuii mi tlu-

mn-vt M-nsitivi- luiman nii-.tril, take

ulvantaf;t' iit this hut. ami whfii

female appears in their breediiii;

-iiit-

apj:

a^'e^ thev take her out tn

blelocaht

]''Ml-tHuH MnTM.

MKrapli s

K'ahty and soon havia eniwd
of ea^,'fr males around lu-r. It

dtK's not matter that *lie is liiddeii

from ^iKht. shut up [)erhap> in a

chip box
;

tlu' unsmellable odoiu

is so powerful that it pervades the

wails of her prison anfl the pmket
of her jailor. It is within the

experience of some collectors to
''"' ''' have been mobbed, as it were, b\

malt' moths when they merely carried a box that had recentl\' contained a fresJi

female, but was now empty. Infatuated males ha\e been known to come tlown a

chimnev in the attempt to reach a female in a collector's breeding; ca^e.

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 t^rr^t

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 i>ink 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 amon^;

the branches of its food-plant, and makes prei)aration tor 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, whilst it opens to the slightest pressure from

within. There rne those who claim

that the lobster-pot must have

been invented by a man who had

examined the construction of tli'-

emperor moth's cocoon. Thi-

cocoun is made about the begin-

ning of September, and the chr\-

salis remains in it until the follow-

mg April or !\la\-. In the case (

.m Insect like the em])eror cate -

pillar, so variable in its food-

plants which affect diverse sitiKi-

tions in respect of their exposui
I'.Mi'EROR .MdTH.

Thi* )>hut'>Kr,-iiih Kiv<'!^ a '^liRhtly cnlarfti'ii

ishrd by a palrr coloration, largi'

hy ih-- f^.utv'rmg of thr a Ivmggriatly f^')ih'c4.

'specially of th ImhI

to light or shade, the powe
varving the colour of it-; si'l
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iill thniiiKh tl

i"K lli.it 11 li-
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call li(~ her -piilcr txliirr ilinxinn ;i liuli' tn |.mi it in. Il i-< pmliahli' iIkiI llii~ phui

niav lni|ncntlv liad Id Ihr iir>t luiiii; ifailv liisl, imini; In tin- siciind pri'V luMtif;

( arriftl ntl bv aiiittlu-r \\a>p whiUt iiiiiiiny npcratioii^ art- in jirourt'S^. l-'abn-

nivi- a (Iclaiird aici>iint iil soiiii' fxiK'rimi'nt- hi' niaili' in (iriliT tn ti-l liir M'nsr

ul liK-alitv, anil tii iisiirtain Imw «lir wciiild

Ixhavi' iimliT ii-rtain innditiims. A I'nnipilu-

that 111' liad Hatrlicd lali li and >tin(,' a ~pidi r

t" ri-ndi'r it lu'lpli—.. left lur pn-y nn a laft of

vi'Ki'latiiin wliilst sin- piinii'di'd to tnaki' a liiirrciw

to nriivc' it. Slic diH> ni>t wait until the bnrrnw

i> lini-lii'il btlori' IcidkitiK l(ir tin- virtiin, but l<'avr>

M work at intirvals in iirdrr to visit thf spidrr.

to toiiih it and m) assurr hcrsi'lf that it is her

spidir and that it is quite safi-. In this lasi-. as

SDfin as the wasp had st't to work on lu-r miniri,;

operations, I'abre removed the spider to a distance

of . bout einbtirn inches. When l'oini>ilus had

worki'd lor a spell she Ic^ft off and Hew strai(;ht to

the spot where she had li'lt her treasure, and

exhibited grave eoneern at its absenee. She care-

fulK- walked over the surrounding ground, as

though to make sure that her mi'mory was not

at faidt, then satisfying herself that the spider was

not there, she extiiided her survey, and at length

found what she sought. Hit actions showed that

she was greatly astonished at the change ol posi-

p^^^^ tion ; and she appeared to be unab'-e to account

^J^^f for it. It was incomprehensible that she could

^^̂ have left the spider in that position :
but seizing

P^ one of its Kgs she removed it to another tuft, and
\-' resumed her digging. Fabre again removed it,

> and when the wasp had rested from her digging

she flew straight to the place where she had last

h'ft 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 was]) 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 bv scent she would have

h,m,ir..i. .,n i..ici.ir„„i.,iat»,B..f ih,. fi.<i|.i.mi <;one, probablv. to one of the places where the

ui itrar ,imi a iiun, r u spidcr had lain previously, but this she never did

Nor could sight have played anything more than a subordinate part in the discovers

for Fabre found that, though the spider was only a couple of inches from the was]'

in siiinc of her searches, she passed without seeing it. NA'hen, however, her sense ii

i;.

:H. .U.(tn.

c.s OF KmI'ekok Moth.
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I<H.||||\ It.id t)rni|;^||t Im'I (•> tlh' t A.li t ^pnl whi'lr

-ll.' Ii.mI Iflt lur |HrV, It U.l- . Iriir lli it lllr ^rllM

<>1 M>it)ni .iriit' into
)

idr

<\.l\ . |t)l\\ln 11 I'.ll

>•! t)i<

MV
I

Mkmi KkW AM
..,l..l.t-

'HI-- I: l.'i

>)>l(|ri It) ;i ^llj^hl ilr|>M'«-li>ll >il t)l<'

^gpr^ --^^^ .7 > ovi inl it with ;i K.tl iIh' w.t-p 1 ntihl not lint I it

^r ^Jmi » .\ltli..ii;^li thf s|H.iiH Hi I'uTnpilii- .irv iiol ;i1l

mint 1-. lur Miriif ni ttu-m pirlii tn ^ik .\ U>>U

that li.i- Im III nuulf hv "iiiiii' nllur Iii-c* 1 \it

Iht'v arc all -|H<lfr-huntir> ; aiul xinu' n| tin in

"trini- tliiir |)ii\, a- -(altfj, Ih'Ioic tjuv jiiivr

prtpari'd a ni-^t, '! hrv tak»- tin- pnr.uitiini tn

nnilrr tlif -pidrr lulpli— l)\ -tirminji it. and tlim

haiij.' thi' paratv/i'd biHly in tlii' tuikinf^ iit Miini

)tlant until lli<'\ lia\(' > -Mitvaird a nurir, nr tinirid

-iinii- nac|\-rnadi- uticat that i> -uitahlc tnr thiii

"''*' ..1 11. ,..!..,1.1 purpu-r. 'Ilu\ mine with -ii< h mci^iv tliat tin

lini- tarth i\\v> mil nt thr hnlr liki- a luuntain. >ii rapid an the inuvt'imnt-

i>\ tluir limb> in di^f^in^. ''"In* Prckhani-^ trit-d M'Vi-ral (xpirinifnt> in tin

\\a\ (it -.iih>titiitiny In altliy 'pidrfs tor Hum- th ' had bivii stun^. whil'-t

l*onipila> \\a> di^i^^iiiK lur lu- 1 ; but tlu- attiinpt nrviT suncfdcd tlu' wa-^p

al\va\> kni'W that >onit' trick had bt'i-n playrd upon biT. and always rt-fiiM-d tu

!» a party to the ('\< lian^ic l"\i-n w lii-n a --pidi-r that had hfin ^tnlrn bv thrin Iron)

on*' Ponipilns was dmppi'd nt-ar thr month ol anotlur Pimipilii>' nest. Iht intcn-t

in it ixtfndfd only a> far a> a tactili' txaniinatitm. She rt'luM'd ti; accept it, thoiiyli

thi> wrinUl probably havt- >avcd her from a tedious hunt tor a Ire^h s[xrinu'n.

The mining' of *tne of these >pider-wasp> ' has been described by the>i

observers :-" She was working away as furiously as thnujih she had studied th.

pwts and knew luT mt/yc liicm b\' heart. l-"a>ter and faster went the slender littl.

legs ; liiKlier and hij;ber rose tbe jet of dust above her. Then suddenly there wa-

a pause. The burrower had met with xmu
obstacle, A moment more and she came backini:

out of the liole, her feet slippinj.,' on its eruniblini:

edf^i'-'. In her mandibles she carried a pebbU
,

which wa^ taken to a distance of four or fiv.

inche>. Then, mnvin^ <pnckly, she swept awa\

the du>t that had accumulated near the mouth nt

t!ic nest, re-entered the hole, and resumed th"

labour of excavation. We tliou;,'ht that the rat"

at which sIk' worked was too violent to be kcpi

up verv long ; and sure enuufjh, before ten minute-

had passed the nest was deep enoujjh lor hei

purposes, , , . The wasp came out, circled roun!

the spot three or ftiur times, and then flew off lik

a hurricane. Never have we seen a creature >

" Her\'. tempestuous, cyclonic. Hctorc we knew In
'

Fn.iipiliis i|uini]iifnfiiiitii?..

'i'HK To o-Wasi'.

upon ipidfri as tlic matiTial for stockinn t

ruirs<T>'-lari)<-rs. So '-iKTit'lIc is sho in hiT mining
<in-r;ili'.mr that ^in .\m'-riran rnliimii't ha'^ siv
hit (hi' naiiH' of |iiniail*>-w.i.'p. Sii' ut>o pati"' '

1 '
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poisonous \VL'aj)ons out of action. H it fails to draw thu spidur the wasp passes on

and seeks aiiotli'T hole. Heit telis 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 {,Tound. The wasp is there almost as quickly as the sj)idi'r.

whicli it stinjis before it has had time to recover from its astonishment. After

such an encounter Belt saw the spider- which was too hi .ivy to be lifted from the

ground in flight -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 2 fall victims to spider-wasps of another genus.^ Huckley 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 riflicts a sting. Some species of Pepsis are two inches long,

and therefore more equally opposed to such great spiders than Pompilus would be,

W^sps of the allied genus Sali\is have

the sa.iie taste for spiders. A common
species'* in India has been observed by

T. V. K. Aiyar. It is a yellow wasp, whose

wings share the same colour with the

body, except their tips, which are

purplish-black. It hunts in open meadows
where there arc 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 Researcli 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 antennee and hind-bod\

by brushing and stroking them with its legs. After this preparation U>-

visiting it enters the hole again and stirs up the occupant. This action i-

succeeded by the rapid withdrawal of the wasp, followed closely by thr

spider. The wasp runs a short distance from the hole and turns round

with her face to the foe. The spider—usually a big ground-spider—comes ti

the mouth of the hole and assumes as offensive a defensive attitude as it is capabi

of—with head erect and jaws extended. The wasp tries tactics, evidently respectin /

the poisonous fangs of the spider, and tries tc attack it from the rear ; but th-r

spider, without budging from the mouth of the hole, turns repeatedly to face the was)'.

This sort of thing goes on for five minutes or so, until the wasp seizes a favourab e

opportunity and alights on the spider's back. At once curving her hind-bocK'

'Pompilus polistonlus. 'Mygalc. ' Pi-psis. * S;ilius fl;ivas.

The Ki.nued Spider-Wasp.
Like thr othiT spidiT-wasps, thw sptTifs is a niiaiT.
Eha<t<: in thi, i.artfi gnil StOritt)! Iht-III



kr'ch',1'.' wup dan, „™ ,h, .p,,,„r ,„d l„(l" u?^;™"*y^™':f.?? '>?'>;|J»
I' • '»• l« J"te thr >ttack ol tb. wiirf |„. srf,,,,,
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bi'Iow the spicK-r -ilic >tinf;s thu liitter in the jaws, and asain aliini,' tlic siilf of tln'

fore-body. Tile I'liioinitiT is over, for tlu' spider is paraly/cd. After an inspection

to satisfy llerself tliat the sjiidor is incapable, Saliiis {^'oes off to find a tlole suitable

for conviTsion into a nest, and sometimes slii' will use the hole from which she has

])ro\iiked the spider to issue to its death. Spider-holes, however, dii not as a rule

commend themseh-es for the ptirpose, and the wasp i^oes off in search of one more
suitable, leavinf,' the spider on the ground until she has found it.

Daddy Long-legs.

One of the most familiar of Insects is the larfje, two-winf;ed fly that is variousK-

known as the crane-fly and dadd\- long-lefjs, ' Its familiarity is due to its habit

of coming; indoors and straddlin,^' about the windows with its ridiculously lonj,' lej;s.

The Tarantcla-Killer.

Aetna] |ih,ito^r.iph» (if tlif sji '"i". of wi^p ^fiown iti ih,' dr^iwiti? iit1.ii'l\irie tfii' hiR binCtpit
t,imiiiiil.i-killi'r. Tfic ilispr'iiJiirtiiHi lH'twi the w:i-p iiiul ttic -piiliT i- ^i> kp'.'H ;i» I aki

usii.illyi.iicU ill viit.irv fcir tfn- w.i,p. Tin- -tiilK .it tti.. iv.i-ii i- -i. ,11, rtii .1 .1 pri'~ ri.mv,. tlicv

kfi'p fti'sti for iii'ir.' than a vi'.ir.

That is to say, its legs ajijiear 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, Daddv
in its lar\al stage is a pest ; but Mrs. Daddy when engaged in the important ta-k

of storking our lawns and pastures with a new generation is an interesting figure.

Her long, slender jcgs 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 lav one of her numerous shinv black eg;^>.

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 shall ha\e a fair amount of feeding groimd without undue competition :

so she lays them singly and scattered. The termination of her bod\- is mi re

' llpula olpraic;\.



1

- separated t« show
li-imniv the borer (left) am] the
itKiMb.. fnsht). MaRiiihed thirty safe

treat un-
iltrKriiund. Having survived this
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,
"n each ring of the bodv it is

furnished with a row of bristles
"hich point backwards, and enable
the creature by a little wrigglin;; to
K" forward. When it is about to
cast off its chrysalis skin, it makes
use ol this ec|uipment to ascend to
till- surface, and half-«ay into the
•iir. In autumn larj,'e numbers of
them may be seen in this position,
ipute erect. There are two cur\-ed
horns standing out behind the
Iliad, and tliese enable the chrysa-
lis to breathe. If one of these pro-
in.dinf; chrysalids be watched, it ,

«ill be seen to split its skin on the
l>ack behind the head, and the i

PiM'ct Insect will emerge, drawini; I

Daddy Long-legs. ,,

pttinted than that of the n.ale, anti has- a ht.rnv tip more
suitable tor pierciiif; the ground.

The daddy litng-leg, is about an inch antl a .piarter in
ength ami the narrow wings are a little over an inch long
Hehnul the latter will be seen the pair of l,al.ancers

"

which in the twt,-Hinged flies! represent the hind pair' of
vvmgs in other Insects. The long leg. are ver\- lighth-
attached and come off with very >light pnn'oeation. and
apparently with little incomcnieiice to the Insect Tl,,,
fore-bodv is stout, but the head is ver\- small.

The grub is ver>- cylindrical, ami its tough skin t,f dirtv
grey-brown has gained for it the name of " leather-jacket

"

\\ hen lull grown it is an inch and a tpiarter litng, and attains
that size by feeilmg inces.,antly on the roots of grasses and
other plants. Some grass-lands in certain seasons are ^er^
full of them, and the grass suffers greatlv from their atten-
tions. I-ortunatel\- not all the bnxKl reach this stage for
large numbers are destroyed bv rooks and starlings whose
strong bills enable them to reach the grubs in their au-
parently "^

£. .St.'/., /./...'

IJiptera.



04 Marvels of Insect Life.

out its lonK \vin:;> and lon^'er k'^s. ThiTf art- about a thousand specks oi craru'

fly known, but only two otliiTs occur in our islands. The Chinese rejoice in a species

'

which measures, when tlie wings are expantk-d. lour inches acros--.

The Transformations of Insects.

It is well known that >uch Insects a^ buttertlies. moths, bees, beetles, and flit

-

]ia>s throuf^'h huii well-marked staples ol existence and anionf.; tho>e wIhj are not

entomologists it is ^fncrally assumed that

all Insects exhibit the same abrupt or

apparently abrupt chanj^'os from stage tn

stage. As a matter of fact, however, there

are great nimibers of Insects whose <c)ur>f

of development from the egg to the adult

winged stale shttws none of these stroni^

contrasts ; their progress is as gradual a-

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 svstem should be reorganized,

and there has to be interposed a restint,'

period in which no food is indulged in and

no muscular activit\ 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 retpiisite. and a long, com-

plex digestive tract for the proper assimili-

tion of the food. The butterfly, which i>

the ultimate stage of the caterpillar, tal;r>

nothing but a little nectar from the flow r>,

and to obtain this its mouth-parts have to

be reorganized and remade into a tubuLii

sucking organ. The digestive tract i>

correspondingly reduced in size and vi'nv

plexity , and considerable change ta k- >

place in the nervous system. When wr

consider the great changes thus implied, we see a reason for the resting sI.>l;i'

known as the chrysa'" ;.

Now, if we consider such an Insect as a grasshopper, which takes the sinir

food at maturity as it took in infancy, we see that there is no necessity for a rad il

change in the mouth-parts and the digestive system. Therefore, there is i^'

resting stage—the grasshopper is active throughout its existence, and the wi i^-

li'iiijih of li'K.

H. lUt.h.,

DaDDV LoNU-LliGS.

which Lippcarj so ridiculou* whiTi Ih.' tlv ii

^LiraH'li[iK<>v>Toiir wiiuiow-panes, Ix'arsa diflen-rit .isih-lI wh<-ii

Ihi- Insi'Ct is si'cii inakiiiit its way easily over the firass. The Ioiih,

jlfnder limbs paMS tN'twceti the shoots whilst the feet touch th<'

(iroiind. The i((((s aiv laid in (rassland, and thf Knib—well
known us the li'aiher'jurki't—feeds upon the roots of grassi'"

.lud riiluT plants.

developed adually,

Tipiila liroixlignaaiii,
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Of course, the (1< \cl()|)mtnt ol the

Insert, ("t wiiatt'Ver kind, begins in the c^ti.

When tlK' larva breaks the ef^'g-shell ;ui(l

creeps out, it has passed throiitjh one sta^e

<j| existence and entered upon a second.

All kinds of Insects are not equally de-

veloped wlien they arrive at this point.

The newly hatched /^rasshopiXT is a more
highly developed Insect than the ne\vl\

hatched caterpillar : a parallel condition

to what we find among young birds, when-
one is born naked, blind, and incapahle ot

picking up its food, whilst another is well

clothed with down, has its eyes open, and
/^^HUBMBj^^p , .. can find its own food at once.

^^^^Hj^^ H ^I'^^t Insects after they leave the eg^'

^^^^^^S^^ 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 i>

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. \\'hat arc popularly kncnvn, then,

as the four stages of Insect life must be understood to refer only to those moult:-

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 stayt'

and chrysalis stage. We may speak of it when it leaves the egg up to the time

when the hard, packcd-up buds of the wings appear, as the larval stage ; but an

Insect that has no resting period, and is actively crawling and leaping throuj^li

life without a break is properly called a nymph. Many beetle larva; are incapablr

of walking, and to these the term grub is usually applied ; some, however, nw
active, and here again the word larva is the more appropriat"

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 chrysali-

:

a strange instance of the public having selected the more difficult of twu

alternative words. The term, though now pretty generally api lied to the resting'

stage of butterflies and moths (and other Insects), is strictly a^ ^ licable only to thf

gilded pupie of certain butterflies. There are two distinct types of pupa. In one, ; 11

Phalobyi IH.S.Cheavin.F

Nymph of a I-ace-Bug.

This photograph illustrates tbi' active nuge which con , ..

with thi' inactive chr>'salis of thi' buttirfly. In Int>rcts thii-

active throuRhuut life then' h no real i)i('tamnrpha>is.

Ihe winds are sei-n to ht' oiilv half gnm'Ti.



The Transformations of Insects.

.1 ^< housc-flv of tl,e secon 1 t ,h -liff
" "' ""' •"^'

^l"'' "'^"

butterfly .hnsalis has "„„„ o« h^ st,n' of"?.,
" T" 7''"'"' """ ^'•^"- ''"

<!"• fly has turned to a pupVwi ll, , 1 -

^^^''' V " '^' "'"'>"" "'

bnmn ease of ellipti,-,! form , i

*"
•

''""' "''"''' ''""''•"^ i"'" a
puparium.

' ™ "'"'"^' "' ' l>r"teet>ve eu<oo„ and known as the

-ndition within. SwTmme d.m and oTh!;^
' "'"^"'V «'^'«" i" a wrap,,ed-„p

."dimentsof w.n^s and" hst ^1 <^f th ''/""n'''^'''"'^
'"''' **'^'^'^<' 'he

P"pa had been seen thro.Lh h trmso.n n V r*"
"'' '"'' '•'' "''' '"™ <" "^e

assumed that the forms rthen'"tn,h , t ",
'*'"'''" "' Knat-larva, it was

....ii..,,,i,."S,i„*;,
"" " »""' "-"—pii™. ." ...«, ™i,

that have brought about
the evohition of tfie cater-
pillar from thi- embryo in
'111' <-VK- To have enabled
all fh<>se changes to take
place in the egg would have
necessitated the produc-
tion of only one or two
normous eggs instead of
hundreds, and the Insect
would have had to grow
after the winged form had
heen reached. As it is, there
IS no growth after the final
instar has been reached.

The si.\ true legs of
the caterpillar may bi-

considered permanent
structures. Thev develop

I"'"
the feet of the

'ni'.'; legs of the butterfly,
and any injurv to them in
till- caterpillar stage pro-
aii'-cs some abnormalitv in
'111' legs of the butterfly I'lailt

KOGS OF A \1UTH
All p»l

—-- .-i. Th. y air [liagllll
hich ih<„8, oi I,,,,,,„ ,„;;ii,;;v;: ^,^-,

' Latin, a mask.

,;:.«vi"!toi?s,:::;a;';;?'iite;!;,
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ill iIk' I'iitcrpillar ill the r.\v.i\n- (if fiil<l.il hucl> Tin- lii'diii); "I tli.

.atiipi

til.

:ir icMill- ill till' stcirinj; (if a larKc (|iiantity (il ((irmativc materia 1 kiKwn

drawn upiin In iiidvidc fur tlu' Knwtli (if

The clirv^alis is fdrniid.
fat-hiidv. In tin- chrysalis this is cli

the winKs and ntliir structures (if the riimiilete Insect,

(if cdurse, hef(ire the last caterpillar skin is cast (iff. A little befdre what is nenerallv

kndwn as pupatidn, the fuff-Knmn caterpillar ceases t(i eat, and the pupal structures

then iinderfjd rapid e.\|iansi(in at the exixnse (if the fat-h(«ly. ( haiiKes take place in

the nervdiis svstem and the digestive system, and at the same time the purely larval

structures are breaking diiwn and heini; turmed intu parts (if tfie new structures.

The caterpillar skin splits in the f(ire-part (i( the back and the cluAsalis draws

itself dut (if tfu' (ipeninK. and by systematic writiKlinK pusfies the did skin back

(iver the narniw hind extremitv. This is furnished witfi fidiiks \vhi( h it mm-

catches in the little pad (if

silk previdusly spun by the

caterpillar fur the purpdse.

At this time the le^^,

antenniu. and wint;s are all

IddSely fdlded im the e.x-

teridC (if the chrysalis, but

a tran^pannt fluid is now

poured out which covers

the entire creature, anil

rapidly hardening into a

him, (;lues down all the

parts. It is this him which

is split at a later stage

to release the completelv

developed butterfly. \\'e

say completely developed

because, although the

winj^s are small and
.V lATEKlMLLAR.

In thk'photograuh o( tlw privet hawkmoth cateipillar several [wmt* descnbeil ni th,

lelterpfess air cliariy shown. Jnst behnid the head are the three iiamot wnnaiient hKS

which develop into the six legs ol the moth ; below the middle of the b-xiy aire the lour

pairs of lemi-orarv nnjoini.^ legs, and at the hinder extreiuiiy the pair of powerful

,„„na„entK,. s Tumplcd OH cmcrKeiKv.

;trrf,S;w,'ri thes- are fully formed ii...l

laspers. which are also temporary. HCCd OnU' dlstCnsion tu

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 Insei ts

in whi( . the metamorphosis is complete. In the others it will be understood tliiit

the adult form, minus wings, having been reached when the Insect leaves the e;;.;',

the internal changes are not of a revolutionary character, and are mainly conccrnctl

with the development of the reproductive system. In tfie butterfly, tlic beeilc

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 cii-es

the whole of this important scries of changes is passed through very rapidly, to

give an example that will show at once the rapidit\- of change and the vast mere ise



IWKLL HkaITV.
I on Ihr ch.«..|, -urfaf,-, to whirh Ilir himl claswTs ar

V ,r,l . "I
=™'"".otis and ^span^Jn,. th.. split i
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Jr^
/»W.r»l| "' / '

A CtRASSIIul-HEK NVMI'tl

.\ lilniUwMph M u -kill u-t '«l tli._ .i-«iiii|'ti<

wtmti'il 1 miilllliifi. Tlv- iwil* whHli iiNiniml

tb'vi li<t«'<l WIMP will bi' "^11 -i-ni'liiin "in '

iiilililb' puir of kit".

How THE Ul'TTERFLV (lETS ITS WiNtiS.

This (iissictioii of a cat- rpilUr <if Xhf largr whiir biiUirH v

-.ows that thi' dpvikipnH-nt of thr whirs is not so siulilcii

I s is popularly lulit-vrtl. Th«'sc an' tound in an inciiiiint

siaRT in thr ratiTpillat in tin- f'l't" 'rf tiiinnt- S-^- In

its last skin thiv will hf foiinil jnst hrkm tin- siirfam.

a- iiiillcati-il by tht- four ciossi-s abov.-. In thn chrysalis,

as shown in a po-vioiis phon^raph. thry .oim- lo the

111 bulk, ttf iiiav biirriiw Niwpiirt'-i tinuri-

relating; to the latirpillur "1 tin- privet hawk-

moth.' Whtn thi' latirpillar Itavi-s thf

rathiT larKi' I'm; it Wfif!hs om-fiKhticth (il

a ((rain. In ninf ilav- it hit' last its -.iriinil

skin, ami wii^hs imi-iiKlith ii( a (jrain. On

thf twillth day it casts its thiril skin, iinil

wiinhs nini-tcntlis uf a ^rain. Wlu'n it

moults for thf liiiirth tinif, im the sixtirnlli

day, it weighs thri'f and a hall grains, ami

six days latiT, when it apiaars in its hisi

skin, its weight has increased to nearK

twenty grains. Hut this last skin is verv

acciimnKidating, liir this is the caterpillar-

periiitl ol mcist rapid increase. H\- tlf

thirtv-seciind day, when it has reached it>

full-griiwth, its weight has increased to lii

grains. That is to say that in the thirtv-twi.

days that have elapsed since it left the egg it

has increased its weight nearly ten thi>usanil

times !

I-'riim the foregoing it will be understooil

tiiat growt'' proper is ristricted to the earlii r

stages ; that when an Insect has reached tin

winged state there is no further growth or

development. Oni' freipiently hears peopK

referring to a small flv as a young fly, anil

some imagine that the small garden-whitr

butterflv represents a juvenile large garden-

white ; but these ideas are ipiite wrong. Tin-

small garden-white can no more grow into i

large garden-white than a bull-frog c;in

develop into a bull. There is ime insuper-

able bar in the case of Insects — with one

known exception. Insects are unable to

cast their skins after they attain to tiic

winged state. The exception is the mav-

fly which invariably, after it has left the

chrysalis and expanded its wings, casts its

skin again, even to the skin of the win^-.

But apart from the may-flies it may be

stated with confidence that all .he growth

and all the transformations Ir.ve been ^ol

over when the Insect first spreads its wiii^'>

for flight.

sphinx ligustri.



Jumping Plant-Uce,

Jumping Plant-Lice.

l''iii|ii(iitlv «! niav sec ahiiiit

ipl'l'- i"<l IH-^ir-Inc- in |uni' hrnr
iiuMilxis „l ,m,ill, prittilv .ul,Mir(<l
lMvlt^ I lliat ivniind ii- i.l i-rirn-tlv by
th, M-KincraMiMiH, iiiiil „l |,„i;.|,„|,|M.,",

In tlii'ir Irapind Inibii,. Ilic,,,. ,i|.„n
Ihr ixar ar.' rolciircil dark ivd, lliiw
"P"n thf appi,- an- ,U-.n v.lldw.
Ilili.rc voii liav,. had timi' tii I.Kik at
""' prcpiTlv it takis a strong l,ap and
-|>nadinK il- v.rv d.ji.at,' Kmu>, ha-i
variislu'd. Tliis i~, „f ,„urs.., tli,. fully
div( Inpcd Inxvi

: but if in -prinK tlu-
yiiiini; sli(ii)ts, the under ^idl, „t the
ivaf. and rs|xTially the (|u>t,'r of
iii«l>- ixpandinn li'avi-s at the ...x-

triTOitv (if tlu' shoot, bi' .xamincd, HI' ,„... „ ,

-hall ui all probabiiit\- find the ..ariier
*''~"'" ''-'"'-•"''"^"

";:,';S'::;I;, ':,::y::,;'r;;;::,';-'-™'

i;;C™'fly''"n^"!:;'-
/"'" "'"'

^r^^^y "«"v..l"a!s or in .lusters, f..edin« like^nintl> ,,nd passed over as such by the .ar..less nbser^er \ eomnarison of

T~x;t:rr'''''"''''r'''r'^'''''""-^^
su. rtir 1,^'s, and the body is broader and fiattet
aud not so dehiate in texture. Like the
Kreen-fiy they have a lonfj rostrum or
Mufciiif; beak, which is plun^rd into
the tissues of a leaf or tender shoot of
their favourite plant, and the sap
continuously drawn through it. This
methfHl of feeding, though the same
is that adoiJted b>- the f;reen-flv, has
caused these particular Insnts to be
ilistinKuished by hortiiultural writers
!i- suckers. Asain, as in the ^reen-fly,
the surplus fluid from wliich they have
abstracted all the nourishment they
re<iuire is f;"t rid of in the form of
honey-dew, often in fjreat quantity
renderinf,' the foliage stick\-. They are
sometimes immersed in this fluid,
winch pours off the leaves, but thcv
u" not lash it

,
sparsel>- co\-ered with Ioiik hairs.

into froth, as the frog-
I'pers do. In the case of th apple

lut a hali tirtu-i the natural

Chrysalis ..k C.all-Wasp.
lit thn.iioh jt .1 lj[..r ,1,1,, lh.it th, KTiib h.i-
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• kiT ' il l^kr- till 111

1(1 111If iirf> nl III.

lit inilk\ ^Inlnilt'H,

Irr nil IJM-

^kin> aliiiiit ilm

a)>|)lr-tM'i' riia\ U' ilrtrrtiit ttv liMikinu tm

tliiM' •|ilii'i'ii .il |H'iiil- iiri llic llllllil ^illl

nt tin- liinr^. W llrll lllrv air tiM.lnl, a

clnni'l- (-xannnatiiill nl llli' xnllllurst |inrtiiiM

III tlu' shiiiii» will priibably nvial tin

priirmi' III till' lii-ii I in larnr luiniliir-,

III till- la-r of llif bii\-liii' -urkir- llu'

I'Xi nmi'iit iliH- niil laki' a lii|niil Imin hni

liri'onii'~ iiulli" lilamrtil^ nl «a\ in llir

~ha|ir 111 a while riWiiin. wiiiili inniiril-

liiun the liinil-biHlv ami nmri' iir li«> luvir-

llic InMit.

Tli.iv ia>t 111.

linu's a> unibs

;

tlun appear wilh

.-',."."'/!
ih'."i'r .'i.'"hi'ui. i,r"i'i' i'ik.'ii''il,''«.ili'-rj.ilX"'. i."'!i Ihhk iT a M t e 11 n X

II- w.i\ trim 111. M iilri' III III l-nh Tin iMl-lmlri- - ii
, -^x

I. !.>» 11.. ii,-..i M..III ii»...iii.i.i 1...II and with wiiii.:-

patls wliiili stand mit frum their sidi--. and make them a>

broad as lon^. The fourth ihan;;e ie\-eals tlii' perteet Iiimi t

w itii win^s longer than tin- bint\ . the hinder pair of so delieate

a ^triieture a- to be searcelv |«'rieptible. When not in use

till ' wiii(;s are laid alonn the sides of the binly with their

iipjier mar).;iii- in i ontaet, mueli after the manner of the (.,'reen-

tly. Iliiie.t,'h in some ilosely allied siieker^. sue h as that illus-

trated on paKe 104, they are wrapped around the baek antl

sides. The jumpini; is areonij>lished b\' means of the eom-

parativily stout thifihs : but there is no marked development

of kajiin^ le^'s as in tlu' j:rasshoppi-rs, and looking' at them

as Ihey walk rather awkwardly and feebly, there is nothinn

to indicate that tl!e\ have jumping powers until they (^ive

11- a demonstration. In addition to the fairly lar^e and

prominent eomjMtund eves, they have three simple eyes

airaiif^ed in a trian^de between the either two, and easily seen

Willi a ^oihI pocket h'ns.

Their relation to the scale Insects is indicated in some

s|M'cies--such as that of the box-tree already mentioned - by

the [iroduction of wax in the form of flattened cnal scales or

cottony wisps. The att.ick of some specii's cm the under side

of the leaf causes the upper sltle to become swollen and

eleva*ed, and lookinf( like a gall ; but the under side is hollow

and shelters the suckers. .\ similar result attends the attack

of certain rjX'cies of green-flv .ind of the ^ine a])his.

The dark red s]K'cies previously referred to is the pear-

;

,^Ll -W.isi



I

NvMi'ii Oh A l)RA<i(.\ Kly.
luwn.fll,., an. cw,ti„um..tv activ.- throuRhoNt rh, ir , ,i,t.-rir,., .„„| h.n.. „o n -ii„« ...h-kI il.tlol.s 1,,.. ,„ th.ir.icquiMtlnn .,f wLig.;. Thi- i, ;, Kn^liMl it,™ „ I , ,h n ,.

L^ P.'"i'l'>' r''-
'.""^'"^ "£ '" l«<'-"" ">• ''^"k. Jr. Ihi- |.l,;.r,«r.>,.h' .111 '^rl^ r M

'iiiR-may
I

1- (uur ilark. w..(ig.'.-,hapr.'i marii-."bi I'l .-.11 th<' two tlllKl'

'".!
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surkiT.* In its t-arly stages It is dark

Nymi'H of Hn\ Si

:. > ./>, f.l.

CKKK.

iiR rih)«>

M.I«llLt

';;','
-iiainK

\illc)\v and sucks tlio leaves and the base

of the new shoots. The perfect Insect i>

at lirst ^Teen witli red eyes, but later it

becomes more or le>s marked with red-

brown and black. The apple-sucker i>

^freenish-yellow. with dark tips to the

incessantly wa\ed antenn;t\ and the

pointed tip of the hind-body is turned

lip abruptlv, Althouf^di at times ver\

abundant, it does not occur in such va>t

numbers as those of the pear-su<ker.

Kruit-f^rowers are of opinion that the

continuous sucking of these myriads at

the young shoots and leaf-buds cau>e>

a serious impoverishment of the crop>.

ST)ra\ing witli a stjlution of soft soap to whicli creosote oil ha-^ uecn added appears to

bo the most effectual remedy.

Many otlier plants ari' attacked by different species. The lerp, or leaf-mannii,

of Australia is the exudation of one that feeds upon the eucalyptus, and takes tlir

form of a covering scale, which is collected and used as food. One- of our fifty

nati\e species is found on rushes, and may easily be overlooked as one of the seed-

of the plant, which it resembles closely.

It is bruwn in colour, and its identificatinn

may be helped also by the appearance nt

two long " ears " product'd by the en-

larged basal joints ol the antennje. Then

there is another family of jumpers,^ which

are something of a compromise between

tile Psvllas and the frog-hoppers. When
the wings are folded they lit close to tin

back and sides, and they jump b\' carrying,'

the thighs of the hind pair of legs presx^l

forward, and suddenly extending them

wlien occasion recpures that the Inset t

should de]>art. Tlu'^-e hind-legs are fringt 1

with stiff spines like tiie leaping legs of tlu

grasshopper. The adjoining jihotograph i-

o*^ a common species found abvmdantU

under the leaves of elm and bramble.

Klm-Si'cker,
, \.-,-,.|iiiKlv .iliiihii.iiit lii-^rl »[i rlrii'

^liiiiik- <'l th. Iiiiiil l.«- t«-.ir :i mw ft

.piriK. Th.iliilHv.kii. of 111. imnpli
Irfi. MaKiiilirilliv.- tiiin'*.

' I'sylla p:

The Humble-Bee's Cuckoo.

There are many strange parallels ••

be found in different branches of natuid

history. One of these is the similarity il

iiincorum, ^ Ja>si(i;i',



The Humble-Bee's Cuckoo.

tlu- ubit. „l thj. rn,k„„ anmoK birds to th„s,. „l ,1,.. ,uckc,.,-l,,.,.> ' ,„ tl„.ir ,vl ,ti,M„
." -lu; humbl.-b.,..^ Tbc bird nuk,,., i. s„ u„l,k.. thr .nail birds i vii^i""bn,h ,n s,„. and o o„r, that i. is n,„ „,fn..,,.,.,„iv „,istak.„ f„r a ha«k : b™ ,h,:.u,k,„.-b,r ,s s„ i,k,. „s vi.t.n, that ,mlv a stM,l..„t ,.f b,r-lifc >„„[d tc'll «l,i,hwas whnh. l„t ,f „n.. .xamims th. Innd-k-^s .( th,. ,„„ th. .litf.r.ncv sat,mandcst „, ,1... pn...,,.,. an.i abs.n,-,. ,„f ,1„. j,„llc.n-bask..t n.sp.rtivHv It v
forn,..rlv thought that th..s. .nrkoo-bccs „f whi,h w. hav. Hvi Mritish sp i,"wor. ,n..rdv nK.ss,„at,.s „1 th. humbl.-b.vs. i„ s„,n.. „av- makln,- return I ,r h.lrln..d and IddKini,' in the hiimblc-bcc's nest ;

Init tlicrc can be no dmibt that tiny arc actual
I«i.isitcs, thriving at the humbic-bcc's ex-
pense, and briiiKinK about the deterioration or
absolute ruin (.f the colony. The cuekoo-bees
are all males and females

: there is no worker
class. Kach species in colour mimics that
-pecies of humble-bee upon which it spon.^'es,
but is usuallN- somewhat lartjer. Why there
should be this mimicr\- is not clear, for it does
not imj)ose ujion the humble-bee. Tlic mother
of the colony detects the cheat, and in some
species attempts to eject the intruder. Hut
this appears always to result in the humble-
bi'c beinf,' killed, and the progress of the colonv
checked, of course. This apparentl\- is the
cuckoo's object. She helps herself' to the
contents of the honey-pot. and with the
liiimble-bce's wax constructs iclls for her own
cj-'f;s. Her gnibs ha\-e to be fed by the
exertions of the humble-bee workers, and the
mother of the colonx' beinf; dead, there are no
more humble-bee ef;f<s to develop into more
workers. The presence of cocoons belonginf;
to the cuckoo-bees in the combs of the humble-
hees can alwa\s be detected b\- their larc-er
si/e.

We hnw photographed side b\- side one
"I our connionest species of humble-bees^
incl the par icular cuckoo-bee ' that victimiz. s ,,

>t It will be seen that in .general appe.-.ranee thev are exactiv alike and their"lourtng corresponds. But if attention be directed to the ,. n,bkt ,nn.,.or.ant dmerenco will be not.-d. The humble-bee has the Ion
j'

hick
;;.".

of the leg brnad and flat, and the breadth is increased f ,r praCied
;?*: Y %""«'

"I
'™« hairs. This enables the bee to coi^^tT ^!

• ^ ^'""u"
"" *"•' "'"^ '" ""^' «°""^' ""^' ^he packs it in a large-'1 lamp in this open basket. The c„ekoo-bee has the 'corresp„„L: jj,

' I'sitluriis - liomlnis ^ H. tcrri'str
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of its k'«s narnAv.T. rmindt'd. iiml tlu- ivm^v nf hairs is so slight as to bo

ineffoctivf for siuii a purpose had tfu' luckoo any di^irt- to labour, l^ut as a

mattcT of fact shu dots nothing,' of thu kind, unk-ss it bi- that she may take temporary

rcfri'shmi'Ht in tlic shape of nectar from the Howtrs. The actual labour of providing

I'ur her own prof;en\' she U'aves entirely to the humble-bees.

The ApoUo Butterfly.

I'-or many years, owinK to a misapprehension, all the books on the Hritisli

butterflies included this tine siiecies. Lonj,' after the error was discovered the

Apollo^ continued to make its appearance in such works; pud one can well under-

stand the reluctance with which more recent authors have excluded it as never haviiij.,'

had an>- real claim to the position. Hut althouf^'h we may not in this country see

it, more than half concealed by its colourinf.;, sitting' on the heads of knapweed,

everyone who spends a holiday in the Alpine districts of Evuope may enjoy such

a sight, for it is a common butterfly on thi; slopes from a thousand to five thousand

feet above sea-

level. The female,

which is the finer

of the two sexe>,

measures from
three to three and

a (piarter inches

across the winf.;>,

which are semi-

transparent anil

thinly powdered

with black scale-

on the dirty-whitr

f^
r (J u n d c o Uj u i .

The outer margin

There are six irregular

on the hind-wing nt

HlMHLE-ISti; AND IIS Cl"I.K<)'

1- hiiinblr Iwi- that to t\\r right U tlir t

of the fore-wings is practically scaleless and glossy,

black spots on each fore-wing, but four of the five

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 tlir

underside, which is the surface exposed when the butterfly is at rest, sucking nect.n

from the flowers. Then with the wings turned up over the back, the fore-win^-

slipped within the hind ones, and the antenn;e tucked away between them, the

wing outline is lost and the coloured spots become part of the flowers among whi^ h

it is resting. The male is smaller than the female, somewhat whiter because rath r

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. \\\vn

captured the butterfly ])retends to be dead, and waits for a favourable opportum'^y

for <i:ddcnly expanding the wings and escaping.

The caterpillar when full grown is a handsome Insect coloured a rich velvity

black, spotted with bright orange -warning colours. In the first segment behnd

> I'lirnassius apullo.



'"he Apollo Caterpihar

'i:t;.;;,i^''i',:r'h;''rh\'l?;'L^"r;^^^ "'""" -«"«--'-- which «..„

-> ->(

.
f.rk,.,i or...^ whip, whk-h is.^;^ w;^„^:J;^'tr'^t'r^Mr^:.;i„d ^h!™*::;,!.
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tiK' head there is a slit,

from whieb. when the

terpilhir is disturbed.

the suddenly

Phdo byl
Al'OLLU lu TTIIRII.Y.

A connnoii biittirrty In Alpitif l-:iiroix'. whirli wii^

IriMCt. Us wiiiRs ar( si iiiitran^pari"' ami wi

flower, only thi' biack-i

(hi' flowiTs amiiiid

k-riiigi'it, n-il spot* an- noticiablr

ilirlv ihi'llKhl to bi" a

thr bimirtlv is at

and thiM- appiar In

forked orange process,

somethinii like the tongue

ot a snake. Thi' only other

butterflies whose cater-

pillars possess such an

organ an; those of the bird-

wings and the swallow-

tails. It is probable that

it has a defensive value, for

when extended it gives olf

a strong and unpleasant

odour. It is analogous to

,ni.no.in,..<.nnn... thc longcr '
Fcd 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 orpmc among

the former plants. Another noteworthy fact about tlu Apollo caterpillar

is that, like the caterpillar of the grayling butterfly, when about to becom.^

a chrysalis, it spins a slight cocoon, only in this case instead of being buried m the

ground, it is spun up between a couple of orpine leaves. The chrysalis, as one mav

be prepared to expect from this behaviour, does not conform to the angulatcd

type so common among butterflies, but is smooth and rounded like that of a moth,

and lies looselv 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,

Ant-Lions and Ant-Lion Flies.

It is rather singular that the name ant-lion, which has been in use for over two

luindi-ed years, belongs to the larval stage o' the Insect,' whilst the ultimate winged

stage has, properlv speaking, no name at all. We propose to call it the ant-li"ii

fly This four-winged Insect might easily be taken for a dragon-fly b\- those who do

not notice details. The body is long and slender, and the rather narrow wings arc

longer than the body. These wings are nctte.l much after the manner of tho-e

of the dragon-flies, but they cannot be opera. -d with the same muscular pou.r.

During the day these ant-lion flies rest oi, the foliage, and only use their win,:;-

at night, when they are said to chase and eat othiT Insects, They may be distin-

guished at a glance trom dragon-flies by the possession of two stout, club-tipped

antcnniE, whilst those of the dragon-flies are poor little threads, scarcdv

noticeable. But the chief interest in this family -entrcs not in the four-win^cd

flies but ill the lar\-K the ant-lion proper, 1* is lo Reaumur we owe the best

account of the priK-eedings of this astonishing little excavator, and his account,

t MvriiK'Icion formicaniis.

t



Ant-Lions and Ant-Lion Flies. rc)()

thouKh often checked b>- the „bservati„ns „f numerous pre.ent-d«v n-.turdis,prac,„-allv stands untouched. The verification is the easier, bec^u e th
",' "

.f K'ven a fjood depth of fine sand will perform his excavit nL-t^ k •,

confinement as if he were at larRe.
iMa%atinf,' task a, readily m

The CKK from which he emerged was laid in the neighbourhood of loose sandand he tssuc^ w,th mhented knowledge of how to secure his meals I „ „'/
;^r a spot where thesand is li.ble to be fre„uenth- wetted b^- rain, and in he t

.........n, .1,1, ,h. «h,™ ,t^., „„H. „,°,,'^f.
. ™"

,;"t'z

,.,:;':;£"; „:x:; ztir; * "'• "* -" "" ""- "-
"-mg Its head as the shovel. Hv a special pro-
Msion at the junctions of head, fore-bodv and
hind-bod\-, the ant-lior is able to jerk its head
back suddenl>-. and this power, which is neces-
>ar>- to Its particular mode of procedure, is made
the most of. With ,,ne of its fore legs it loads
Its depressed head «ith as much sand as it will
hold, and then with a sudden jerk the little
eap K sent flying bexond the boundary of its
operations. It moves all around the circnit of
the pit thus shovelling, and then takes .1 circle
just mside the last, the ne«est one alwa. being
made deeper than the one outside it. One need
not follow every step of the process, but ulti-
mately the sand has only to be hoisted from the
'•™tl^^ for as it is removed thence it falls down
till- sides until the pit assumes the shape of an
inverted cone «ith steep, sloi>ing sides. it will
l>e seen that with such a construction in dr\-
-uid, any creeping thing that reaches the edge
and attempts to look over will have ttte sand
la" beneath its feet, and it will be unable to
Nive itself from going to the bottom. .\ll that
can be seci, there is a pair of callipers sticking up
"th their points ai>art. The ant-lion has buried

//. Main. / .f ..S.

ApoI.LO BlTTERKLY AT i<EST.
,,,„,, at n-st. and imbibing n,-ctar (rotii th.- flr.w.r^

t.

troni lifr /'riaiul the biiHirflv
'M- aiit.nu.i ha, bi-,i,
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ihmII in till' -Mild mtkI iinl> tlii>c-

f\lKi-rti. At ka>t. tlH>r ;iri' all

but i\t tlu' bii^c (if I'ncli

is a closi' rliistiT ul six

\rs bv whosf aid the

knows when to act.

wt-n- thoiij^ht tti b(

that show

niaiidibli

siniplr >

triaturc

Ant tht'

bat

THK .\NT-I,I(»N.

TIM- aiil iMi is ttu larval >tam' *il a lar((t', lour-wii

fly, l|H hibit <>l iiiaking pitfalls in loose, <lr>' •

Thfixcavatitii isjiiadr by Koing bat;kwanls in li

asiilr with its liiiiil-btKly. In the photograph it

H ».isfr«

chifl victims iif this iiittall,

other \vint;lfss Insects. ;is well ;is

spitlers and wood-lice, :n'e iinion;.;

tllose that are seized by the points

of the mandibles and not released

until lifi' has (,'ime and little but

a dry skin is loft. The lieiid is

placed unth'r it. and it is jerked

out of the way. Carcases of thi~

kind about the pit might awiiken

the suspicions of other prospectors,

so they have to be liurleil as fin-

away as the ant-lion's muscular

])ower will allow.

Sometimes iin ln-.ect of re-

source, on finding itself slipping down the fatal slope, will make a desperate effort to

regiiin the level ground abtive, but

this attcmi)t is rarely successful,

for tile ant-lion, feeling the sand

roll down upon it in the centre,

hastily gets a heap of sanil upon

its he;id iintl jerks it back into the

iiir. Though it cannot tiike aim

some of the grains will iilmost

certainly fall upon its visitoi

confusing him and bringing him

within reach of the mandiblt

points. In this style of trappin;j

the ant-lion is occiii)ied for tw"

yeiirs, passing the winter in slee]',

buried at the bottom of its piL

Some lucky davs it has a successiim

of \ictiins and gorges on thei

blood ; other days nothing ehanC' -

to topple over the brink, Througl -

out all this period there is i '

,l:.>l,t.l-'.l--^.

Sinking the Pit.

nut ii rirniUr Ii.ii.h by Wkil a backwariU and

isiim it>^ hiiiilbnily .t

ii-iitcIhUiiiitl lhr(iulii),'t)i

cxpiii^^iiin uf waste from tlie vvv

ture's bodv as a matter oli iu t



irhnbic IiiM-,1, whiih Ui
; xtraonliiMrv .'k.i.gaiioti of thr l.>n. 'blMiv'b-jii

'1 >iii a largf >cati>. n, jictiial IrtiRth b..iriK';iboiit h.ilt

pnibahlv tu cniihl. ii to ~i.k I.w.
i
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thi'iv is no channt'l for it. Nature has bt-en so careful that the ant-lion's pit should

not be polluted by such waste, that arranjiements have been made for its retention

in the hind-body. It is not until the ant-lion fly emerges from the chrysalis that

it is j,'ot 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 ap- over, it elaborates a c(x'oon

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 thV winged fly is ready to emerge.

It is strange that in places where the ant-lion is quite plentiful its fly 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 ^ roving life among grass and undergrowtli.

lying in wait for their prey. 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 ver\' similar

in form to the ant-lioii>.

but the larva' do not make
pitfalls. The winged asca-

laphus is still more like ;t

dragon-fly in build, but

has clubbed antenns much
longer than those of the

ant-lion fly. Xemoptera is

a jK-'culiarly graceful fly,

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 su))-

]>osed to be the larva nf

one of these was found in

the EgyjJtian pyramid>

where sand had drifted m
and accumulated. It hns

a head and body nuii h

like tliuse of an aiit-li' li,

though with longer let •

;

The Pitkall Cumpleteu.
Thr pit when finished it. in shape Ukt a low invertwl coin-. It U often sunk unilcr the
shelter of overhanging rocks, for it is essential that the soil should remain drv aiid loose
Anv rrBBping ihlitg thai chiitt. lu l!i.- rtlsi- is siir- tn losr its hold on ihc unccmm luat.ndl,

w throwing of sand from the centre helps to bring the trespasser
within reach of his j.it



The BUster-Beetle and the Oil Beetle. "3

but part (jf the fori'-biidy i^

>i iirccly thickir than it^ tliitili>

and <lrawn out tii (ini'-lialf the
i-ntirc IcnKtli cif the Insr.t, so

that it Idiiks hki' an cxtravat-ant
neck.

The Bliiter-Beetle and
the Oil-Beetle.

Tin- hhstrr-bi'i'tic ' has
Innn been famihar from its usr
in mcihcini- as a bhstciin/,'

inrnt. and nndiT its altcrna-
livi' name ol Spanish-flv as a

ri'pntcil priidncci- i;( hair <m
bald heads. Hnt its lih-historv
:• mure intcnstinK tlmn its

asfs. It abnunds in Siiutllcrn

ICiiropi' and Scinth-Hcst Asia,

and occurs, tliouKh a doubtful
native, in the Kast and Scuitli

"f Kn^cmd. It is a slender
beetle, of a shining bronze-
Krecn colour, and about threc-
ipiarters of an inch in len(,'th.

It feeds upon the leaves of
ash, privet, and lilac. The

,

minute (jrub that hatches from
the cKK is unlike the larv;e of

j

most beetles, havinf; sin long !

Ie;;s, which ht it for activity, '.

slrongly protuberant eyes, and
'

t«" long, tail-hke appendaRcs to the hind-bodv. Its main object in this

,''r "u"
™™';„'"'™^'^ •' *"i''ll h,.e named CTatma, whi.h n.^sts in the stemse bramble and hlac. When it meets with this bee it attaches itself to the hairs

cell h.e^i

''

'.irM '"Z";^
"'""'"'' '" *'"'' ""''• '••''''"« "1' "^ 1'"^"^"" i" *!>• hoe'slit uaits till the bee lays an crk, and then indulges in its first m.'al. This consists

"I the bees cgR, and It Is provided with loiiK, sharp mandibles, apparently for the-pr.al purpose of piercing the shell, for it has no other use for them,
"

Having.shed this repast, and beinj, now five or six days old, it .asts its skin, and becomes
:

i "I' "lute grub with SIX feet. Its mandibles ha\-e becom,. short and blunt fort- I .»d in this stage is semiliquid the hone>- stored up b\- the bee for tli.. sustenance
"I ts own grub-and requires no catting. Five <lavs lat.T it casts its skin aL-ain
... .MOW Its jaws are still more blunt and its cv-es less prominent, for in the darkness

.10 bee s cell it has no need of them. This phase of its existence lasts five days
' Lytt.i vcsicatori;i

arr lUTforiilnl. ||„ juici, ul
iih ; Hill! ih- two hbboii-tiki'
' -liKhtlv lwrk*;ir.U aii.l ft.rw

FR \l '

•t'W-.il'li.
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only, when it casts its skin for tlic t ird

timi' anil now (jiiitr altrrs its form, It

lias b»'coinr niiu h likr the wrub of one of

the (liniK-Ht'i'tli'^. but its cyi-s have mm
(iisapiKMrt'd altoj^'fthfr. It I'om'crns itsdl

no more with fcfdin^. but m ikes its wa\'

out of tin- bii'> ni'st, aii'l dormtU to tin-

Kronnd, lltif it tMavati-s a small ravitv.

and at tin- inil of fivi' days it- skin has

Ix'comc Iianli-ni'd murh after tlu' nianm r

of a fiy's ^nib wlu-n it is about to chan/^f

into the chrysahs : but the rase of the

blister-beetle's t,'ruh differs from the
'"""' '"''"' "'" pupariuni of the tlv in tln' faet that it ha-

m the part that was the head, and its feet have been
' warts. It is vellowisli-white in colour and exudes a

r I't tliii.M. <if th.' .11)1

foin- little protuberances

transformed int(» six litt

ekar tliiid.

Itut there is as yet no change into the chrysalis sta/^e as in the case of the fly.

The /^Tiib has merely cast its skin a/^ain, but this time without breakinf; it, and it

remains in this shelter all throagh the winter. In sjmnK it breaks open the hanl
case and walks out. in general appearance much like it was when it went into the

ground
;
but its mouth-j>arts have become still more rudimentarv in character and

its feet are now two-jointed, but poorlv developed. It remains <piietlv underground
in its cell for about two weeks, and then changes into an ordinary beetle-chrvsalis.

This is the last stage but oni-. and it extends to about twenty days ; then the bright

little beetle emerges and proceeds to feed

ajMrn the leaves of its food-plants and to

tind a mate. Owing to its shining green

colour it is not easy to see the beetle upon

the leaves, but its presence is revealed b\

a peculiar r)dour it gives forth.

The remarkable thing about thi--

series of changes is what has Ixen called

the false-pupa stage. When it assumes tin

form of a tlv's pupariuni, oni- would ex|ie( i

that it would change into a ehrysali-

within. A similar stage—as we shall see

occurs only in a few other beetles, an-

1

these all have somewhat similar habit .

As the metamorphosis departs from tl"'

usual course of the Insects which exhili t

three distinct changes of form after tin

KMoi-TFHi, t-gS-stage, it has been described as hypei-

niip Of tho ant-lions, though ih. v dn metamorphosis.
tjiitfalK. In the adult ?tatp thi-v an' fiiiarkiiblc * »u u i.1 iU * II

forthpslrn(l*-rshapan<l?r.at l.-nglhof th-hwl wiiiR*, AmOng thC bCPtleS that atC Will



t' ,n. It; '?^' '"'*''™ ttlr /onus ..f the cat,T,>illar ;.

>' I.' ^.a^l, I « "^^? "' "* "'"f''l cofKlltion. It U ,

"J iri
, 4n- dbout twici' th.. natural si«..

The Ant-Liun I-ly

i(i the biitl.Tltv is not (inatf
itelv otir' ..t thr

ol (triattr than thr uiiliki-nrs.- bftwrfii th.- Ut, mii;
ir\rls ol Iii«<l lid- that thes^ fxpaiisivr and xi-i
In- tprcad oiit without daniagi' or crumpling u-. i.h,

"5
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kiTciHii 111 ^ill .iiiiiilrv i.iciililii- 1- ilif ml

tx'I'lli',1 Ihiill^'ll ll'U hIiii ;ii'i' lint ^|lt'l1,lll^

inlinstrd in tlif >tiiilv ii( btitli' lifr kmw
nnytliin^ nf lt^ niiiaikalili lii>tnr\ . Tim
iiri' niiiiii'iim^ .|i< i i<- i>l iiil-lK't'tli'< wi' liasi

M'V*'n lit tlu-rn in ,uur dwh inunlrv .iiul ,i

iDtmni'ii ^[Mrif^ ni;i\ trr(|in-iitl\' ln' ^riii in

spring (IniuKiiiK il- l>lu.it(il. bliu-Win k 1)ih1\

:i'i(i>» I'oiintrv \mt\i> It is prohablv .1

liniair, M't'kin^ hir a lavmirabli' r.piil in «hi' h

In ilrpnsit llir I'KH-. Tlli»r >llc' plants III

ball-Ills in linlis in ilii' uniiiml : anil it i-

1 all iilati'il that liiT tnlal mitpiit nl I'l;^-

imimiits tu aliiiut li'ii lliniisanil. Now si'iinv

that tlifsi' biTtli's i-\u<li- .in iinpli-asant, nil-

liki'. villnw sccritinii Imni tin- jnints nf tliiii

U'X> wliiili irmhrs thiiii nhji'i tinnabli' In

cri'atiirfs that Iciil iipnn Insci-ts, tht-rt' dms
not at tirst sinht ap|M'ar In bi' any mrd I

<

such lavish fniitfuini'ss. What biTomrs nl

'"'"""'"* ""'"^ this pniKi'ny ? Thf nil-bivtlrs arc lint

u",.!.'!''!'!'!! h.ihi! 'Vs'mm'iVi'ik iriM'".,u''i,''i''i"i!'i,'„'r!i-'"i Inserts that appear in swarms. It is rsij-

lri-"'!ir.l'''j,'i,,,,,yi™,i'',''n.'.'i"'''.''i'.iir' 'ii."ili!'il!.l'.'n"i'.' niatnl that lint mil' in .1 thiiiisaiul nl tin- tiiu
r. r.t,..irl,..i.i. 111.... 11. .

.-
j^'iiibs that issllr tlnni these niiliute ecv-

ever nets iHAnnil Hie lilst larval sta(;e. I'riibalily. that estimate is lar Inn liiyli

fur «( (In ni)t hiul the s|K>eies any mme plentiful to-ilay than thev were liirt\

years a^n. Oni' may safely say that nut nf those ten thniisanc ej,'ns there i~

priulueed only nne female beetle that survi\'es to lay e^'j^s in her turn. Wliai

becomes of the nine thousand nine hundred and ninety ihIiI will .ippear. and t,'i^<

point to Tennyson's lines :

" Nature lends such e\il dreams.

Sii careful ol the type she seems.

So careli'ss of the single life."

The oil-beetle's eggs hatch, and. like those ol the blister-beetle, give ori^jiii

to larva- that hear little likeness to the usual types of beetle-grubs. They liave si\

long legs, and are ipiite active little ninners and climbers. They are long-bixlii-il.

but this length extends only to about one-tenth of an inch. As soon as tlii-\- lia\r

escaped from the egg-shells and the earth tlie\- start climbing the sti-nis ot How-i-iuil;

jilants and continue until tlu-y- lia\-e reached the Hower. Mi-ri- they wait patieniK-

until some other Inscit \-isits that tlnwer in ipiest of nectar or pollen. When sui li

a \-isitor arrives the larva at once clings to its body and is carried away unnotict.l.

This form of grub is called a triungulin. Ix-cause each of its six feet ends in Ihi-c

claw's. and it appears to be formed solely with a \-iew' to this one indispensalk-

act nf its life the clinging to a particular kind of solitary bee. Hut it is hi ic

that instinct fails it ; and in this failure we lind the explanation of the great fecund v



h

\

The Blister-Beetlc and the Oil-Beetle

"I lllr Ixvllr

iMlf urii\ 1,, ,1 I:

'>lilil llj.it llh nil iit;iiliii -liiiiild iii.iiiIIV II. ISI-I, II., II -h.Mllil

""""".IV l,.u>v .".n.ihl/i.i/k V ',,"'" ''r "';'"^ '"-" "'•" '-

"'" tliin, l„ ,1,.. «„rl.l ,l,ai .I'm".!!!:"'';''''':.'".''"'''"*^
"I"'" '""•^- 'I".'' i> '."K

ilii- il lurisho, iii^i, ,„„. ,|,

t" ilcAiiiir il, A h,.|.v ,
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"'"';•" """' '"i •' •"nl. biii it

-tm .....1 .,. in a ,|i I) „ i n,'
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^^^1 j^^^^l^
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liiniauli .illiih
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1.1

1"

>vaki' lip

(imi^ within rcuU.

aiiiitluT l;iiluru m

tluni in thr f^n.uml very mM to tile buriows i.l iintluipllura. Tlii-

lily l'^l>hli^^ til.' Miialkr numbiT c,l tlu- I'UKs, as it will he xin that tln' iliana-

mI a ^rub ;jrltiTif; attacluil lii the riKht b<i- are miuh (,'n-ati.r. The cKK-laylnf; tab •

l.lai-c"iii August, and tlu' .ggs hatch about the end of September. -ITiere are well-

stored hom'\-eells .-lose at hand, and one would expect that the little black sitar;-

triunKulins would at once go to them and beKin leedinf,'. Hut the sensation ni

hunger is at present unknown to them ; they simply huddle togetlier, and pass tl-

winter where tliev were born. In si>ring about .\pril or May they

and begin to look about them Shi>ul(l any hairy Insect

whether it be bee, tl\-. or beetle, the\' seize upon it. Here i:

" unerring instinct," lor the vast majority seize the wrong carrier, and get im

further on their proper road. Tile hrst of the new anthophoras to issue from tlieir

iell~ are males ; and as these hang about in their burrows hir -everal da\s waiting;

for their wings and inti'guments to harden properly, a number of the triunguhii-

have a good opportunitv for attaching themselves, and they take advantage el

it liut thev appear to know that they have not yet g..t hold of the Insect tli.il

can directly help them to work out

their destiny. About a moiilli

later the female bees emerge, .mil

as these are being courteil by tin

n.ales the triungulins contrive i"

transfer themselves from one In

tlie other. The females bii-v

themselves, of course, in tin

making of cells, and the triungulin.

knowing that it has readied it«

.;.. si,p. (-./..s. destination, gets off as soon as tlu'

Cmmhs Oil. liLK 11.1.
i^^. 1,.,^ |.|j,i ;,n ^.j,jj „„ the store el

^'?'.i'''."'!l;ivVl;'l';i;hlT'm,,.i..'l.Mii'".i,"iiT'.?,';,!7,'"V honey. TTie cell is sealed up, ami

'"',MU,.'.",rM/''
'" "" '"""' """"'"' '"" '" """

tin. little sitaris proceeds to le«l

egg. This repast lasts tor about eight days, and then till' sitari

different creature.
upon the

casts its skin, and emerge? as a \er\-

usual in larviu.

coming clogged by

that it

the honey.

ith exceedingly sliert

legs and a shortened, infiate.l bodv. which enables it to float on the honey with

safety. Its spiracles or breathing-holes are placed along each side of tin

back, instead of along the sides i

without risk of the spiracles bee „ „„ . .

esertion demanded of it is ttie sucking up of the honey
;
and there is enmict

of this to occupv it for about fortv days. This brings it to the middle.

|uK- when it changes again, becoming much like the puparium of a fly. In tlii-

'cond'ition it may remain for a month, or for eight months. Those of the slwrtor

periiKl return to much the same condition as that in which they consumed tk

honev \ little later it becomes a chrvsalis, and in August or Seirtember it emergts

as a sitaris beetle. The tardy individuals pass the winter in the false-pupal condition

and finish their changes in spring. This, it will be seen, is one of the most :am

plicated and remarkable of Insect life-histories.

L'an breiitlu

The ..nh



The Life History of the Buster-Heetle.

Iiq
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A somewlml similar story is told of an American bootlo nam., Epu.u.ta «l.os.

food in tlK. ,rnb sta,.. consists of th. buried ..««s o, th. '

'f
V >I."."t-"

;
»;'

;

and th.. lifc-historv- of our vvasp-n.st bntlc;' as clunda ..l bv )r, t. A. lapm, ,

is in K.n..ral mud, lil<c it, mal<inH allowan.v tor flu- dltfc-n.it cliara, tor of its food

;,., waspsdonot till tlicir .lIIs .,.1, hoiuv as <lo tl... b..s, but f..,d tluur ^rubs up,,,,

partlv d Kcstcd Insert food from tlu- mouths of tl„- workers. Ihc wasp-nest be, tl,

wa^lon^^nown to pass its larval stages in the wasp ,ells an.l to Ix- parasi ,e up,,

,1... wasp-Krubs, but nothing delinit,- was known as to its transfor.n.tions ,
n. 1

1870 when Dr. Chapman published the results of his patu-nt obsiTVatmns. It „

a^end,'r b,vtleabout half liii imli lon«, of a bluish-blaek
"'';:;;^-;f^:^;:;;"l

a p,iint bihind, leavii,,^

a wide (jap betwnii

them, much as in tl„-

ease of the oil-beetl,-.

But the <,il-beetli'-

\\iii.L;-eovers over i,,,

wings, and are them-

selves soldered to-

P'ther at the base so

that thev are n,,t

movi'able. Thi' femak'

wasp-nest beetle is

believed to ,leposit her

eggs in spring or sum-

mer near th,- entran, i-

holes to the under-

ground nests of file

common wasp and tlu-

,'(]uaily ommon di-r-

man wasp.* They

hatch into little cn-a-

turcs a fiftieth of an

;
inch long, and miuh

like the triungulin ot

the oil-beetle, black in colour. The two or three claws of the feet are ^''PPorte,! bv

a large transparent sucker, and there is a similar sucker on the last «'K"}™ "
f

hind-bodv.
" The little animal fre.,ucntly stood up on this and pawed thd « t

its feet as if in search of some fresli obj,-ct to lay hold of. I' ach segment ol th,

hind-bo<l\- bears on ea,li side a sh,>rt spine, which points backwards.

This- little cr,-ature is s„ppos,.d to mak,- its way afoot down the I«'^'^'-^K^ '"

J

nest cha,nber of the wasp, and to climb up into the ,-ombs and enter a cell in w

there is a n,-arlv full-grown wa.p-grub. Attaching itself to ttiis grub the intr

bores into its back a little behind the head, and enters the body, remaining a I, H,

below the skin. It feeds for a time upon the internal parts of the wasp-grub, .m-,

.Fpicr,„»vit,ata. HaU.pt.m,. ,prot„». Meto-cus para.loxus. • Vespa v„lgaris ami V. R,-rn. n,«

This b.*tlc haMi li

sidiiarvbrt-. Th.-

lirsrrthaii 1if< ->i'

Sitaris-Ueetlk.

iiiaia liiir* similar to that i>i t

.iici:.f.iili«|ilnt.-. Thr twos



prior in —ninu !„ h.-_i- j. .

',*"°™'' aDOM?. Ifial has (^M|ii.,r4f„ a inarhUI-^-f.
^ote ihe treat leti«tli'nf ilie iiXnnierwhtch'Dlar!.'*".hi'''l,!^°'''''''''*' '"m'larion

horned «rasshoi>i.ets.
"^ "^ '"'^ species amonn ihe long-





... /

Wasp-xest Hektle.
Hril..hUrtl,.ili,itmiKhl.M,iivt».„
iil-Kriib staR.. it li\'.-, ,u tln'iif-.!
ui».ij ihr wa>p-gTiib^. It is sMoHii f

The Blister Beetle and the Oil-Beetle. ui

N ^ /
""" '""™'''' ""« ''Wiin IhriM.Kh tliu l„i,rtli rinu

^N^^l^,-,--' Althiiim.h It has not vet cast a skin, its appiv-.r-^^H uncc ,s utt.Tiv alt,T«l bv tlK. abaiKlant ln,„l

^.^^^ It has ,mbib..,l. The sl<in is .„ disfncl.-.i that

/^ ^H \ '7 .'''•''l^ ^'"'""r, «l,i,l, fnrni.-rlv .nvnrd th,-

/ ^H \ "'"t
'""nf-'uiin, now apju-ars „nlv as isclat,.!

/ ^H. \ I','"';''^'^'"t'"'n>i<l<ll''')l™chs,.Kmc-nt. ThcuKli

/ ^^BV \ "''''"'>"'<""» is n.mt.ntim.s its l„rn,rrsi«.y i^Hi \ \ ''" "'"'' ''"''"" '"''"' ""• -'"" >i"' ^'-^

/^^H \ \ '"'>' "^'''^' "Ih-11 it «cnt int., its li„st Tlu-

/ ^^P \ bei'tlo-grub is n,m „n,-sixth <,( an inch jonf;

/ ^^ \ ,
.

'"' "•""' "ni'' tliat it .m.TKi's tlin.uKli th>-

/ \ t "' '" "'''"' '' '''^'^ *'- '''^^' -l^in. and
bocmu's a mciru imlinar\-l.»,liin« f,Tiib but

r... «ith poorly develoiK-tl 1,'ks. It attaches its,.||

„,
by the mouth to the und.T side of the head of

;.;:
the «asp-),Tub, and lie- tlure •'

like a collar
"

catin,." \Vhenab,,u,a,,uarterotan''i"!'h|,'l-;'' ";.""'• "
"l''^'"^'

"""' "'""

much hke the srub of a wood- va
p" ?" "'"""^ '' "'''','"" '™''' »"'' '"''™'-

it has en.trelv taten the wa p «rub and h. h
' " '""'' f "' ""'' ''"••"«"

th.^ cell of its vicfm. where it chalt^s
"° "" ''"'''' ™""«'' '" «" "" '"> "'

to a chrysalis. The whole of this life-
history from the hatchinf,' of the egf;
to this point is comprised in one week.

.Although this article was sup-
posed to be about the blister-beetle
and the oil-beetle onh-, we ha\e
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
prat.ise it, though they are not all
closely related.

In the vast majority of beetles
the grub is either an active, slender
creature with six fairly long legs, or
It IS some.vhat inactive and fat, with
vcr\- short ineffective feet, or none at
•ill- It may be surmised that the
tirst-named was the type of the
pi mitive hectlc-iarva, and that at a
lali^r stage in the evolution of the ra-e

.\n Enemy to Loccsts.

nuniber, of a i> .i whos- nvngrs h"r
difficultips.

1111 ((iui.,1 lumir iiiciu.
help to kwp down the

> 'iii«it Serious ftnancial

' Crabro.
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the typf cluinKi'd to >uit a niori' >liiKf;i>li "'"'l'' "' 'il' ' '" ""' ''^•i"'!'!''^ "'' '''^'^

KJwn of thisi- pniiisitiial bntU's «. sir tliis ovoliitioiiiirv proKnsMon bi-inK irpiMUil

in iMch inilivHliuil, ;i- thoi.Rh it m-rv :in nbjwt-Ksscm nl.<mi\ by niitmc to lit u- -..

just how tbf rhaiif,'!' liom oiif type to anotluT niav have bi-in ctiirtitl in thu hian.lnn:;

off of families from tlic primitive bcitlu stoik. In tlic majority "f IxitUMarviu tlii

triunKnlin stage appear^ to liavf bwn sup,av->.'(l, iml,-s> tlir ((paivaK'nt ol it i> passi.l

tliroiiKll before tile egg hatches.

The Snake-Fly.

The snake-tlv ' gets it- name from it> remarkable aiipearan'e, du.

to the elongation forwards of the lore-bodv and ol the head behind, which gi\c-

a miniature resemblance to the fore-part of a snak.-. The four wings are much hke

and the Insects are much about the same si/i' that is. our
'>se of the aldei- IV,

inch across the expanded wings. The female

Thr friiial.. iK^.lli- l.iy* hvr

voiiiiR KTiib^ inukf ih'ir wr

iuarlv tiill-Rniwn Kriihsof

nilarBiii m ihr.T tiiiii'- III

graph of thosi

WasI'-NHST liEKTLE.

-fly has a long, sleiidi

egg-placer of similar lem;! Ii

to the hind-hodv. Wh.it

the object of tlie long neck

is, dcK^ not appear in

have been satislactoriK

explaineil, though it i-

toierablv certain that thrr

is some reason for it, w hi' li

will be ^llllwn when mine

attention to its life-hist":v

has been paid by observer-.

The eggs, which an

laid in batches in the

crevices of decaying wood.

are long cylinders with a

small knob at the upp. i

'fjSii:'
'''"-'"'" *'"'"''"' '"»>""-»-"'"»"'

end. We give a phoi"-

.11 Ol iiiu>t of the spotted-necked snake-Hy,- enlarged.

The larva is chieHv noticeable bv reason of its big head and the large size ol i In-

first segment of the fore-bodv. There are no appendages to the hind-bod\
.

a- m

the alder-flv larva, for the good reason that the snake larva is not an aipiatic but ln.'>

in decaying wood, where it prevs upon the numerous Insects there to be toiDicl^

When it has made the mistake of attacking an Insect larger or more eapah' oi

offence than itself, it has a curious habit of wriggling out of the wav. backw.i .1^.

rather than turning tail. Bv this method it has the achantage of retreating >
it"

its face to the foe. It is a ver\- voracious creature, bat like many others of Uia

character it can upon occasion fast for long periods, l.arva' that have b(!en c))!

in confinement for observation purposes, and then possibK- forgotten, have surv "'«

without food for nine months. Such unfortunate individuals lose bulk, ol coms^.

but appear to have the power to make up for lo>l lime when the.\- get the oj i'"'"

tunity. It changes into a chrysalis without forming any cell or cocoon. In tlii=

> Hapliiilia notala ' l< inari.llTOllU.



,. .„ ^V""i '''"""<'" "il-bivtlv. and soiur of it*

iiliistraii
.. MiiiiUr stap-s in tht- lilc-hiatorv of tho s

liiBfs. Oil ifw hawk*m-(| flowrr s-.v
. ™,i.,i to lhi. Npst. Ill OTe cpH of th.' II
rhrysalis. afl.r pa^m^ through Mvirai ir

ins. Ahoui twin- the natural siw.
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>t;i«c it ntaiii-' tlu- ^ii-iu-nit lorn,

of till' liirva. hilt Ii:in the Icy-' ii'i'l

t'Vi's of tlu' pcrtirt Insect, tnm'llu

witti wiiiK-piul and ill

the case ni the female there is al--

the loiif,' ef;j,'-[)laeer already <1«

\'eIoi)e(l, hilt now laid alonj.' tli''

hack. The retention of the lai\;il

ja\\> in tlii> sta^e is reniarkahh .

and appears to indicate tliit

formiTlv the In-^ect made a eoccnn

from which its esca]U' wa> etie( tni

b\' the ii-e 111 the>e » iittiii^-jaw -,

as is the ca>e with it> nlative tli.'

ant-linn. A short lime hefme H

liii. swKi. ii.v. chan^^^e^ into the snake-tly the

th" luNiv'ti'ilnii/ 'ii'ir ni 111,. ii,','i,i, Mi.i.ii «...'ih. i-iM'iti- .. iiniM.uiM- chr\>ali^ re,L,Min< the u>e nt it-^ \vu.-.

llu'-'X'"''''

^' ''''''''
'

"i"""*.i.'i" ">",
1.

II

^^^^^1 ^^^^^^ about.

There are three other native specie^, hut tlie dilierence> between tlu ni

are not verv strikini,'. and are more likely tn appeal to the >pecialist than \<>

other>. Manv utlier >pecii^ iire known tmm different pait> of the northnn

hemisjihere, hut their lite-liistory is not known
;

probably it a,i,Tees in the

main with what has been stated of oiir native forms. The snake-flies au-

not related to the true flii-s those with two winiL,'s only, such as our hoUM-

flies. It will bo seen at a glance on comparing; their photof^-rapli- tii;it

the wing structure and the network of " nerves " is altogether differ, iil,

to say nothing of the more important evidence afforded by the early

history of the two groups. The snake-tlies belong to the order of nerve

ant-lions and lace wings.winged Insects.' whit h includes tht

Til'' li'U-hiiuil rijiiirr ihiiw* thi- umlt <

HkIu i' Ihr chrvMli?, ot a shwIUt -inii

lir^t I'lilariji'il thr>f tiiiu'^, diiil llif vci

The Pasha with Two Tails.

One of the most sirikin:^ <>i

Kuropean huttertlies is a neai

relation to our purjile empunr

but the |ieople of Southern I'V;uKi

call it the pasha with two t;iil-,-

They might with mort' fitness call

it tiie pa>ha with four tails, for the

hind-wings have each two tails, iiiii

two and two make four. How* .cr,

it is something to have a com :ion

name of any sort, and one i iisl

not bo too critical of such niMies

when thoy do oNist.

The pasha is the only Euro; can

i :

europtcra. ^ Charaxes ja*!iiis.



The Wasp-Nesi JIeetie and its I.,fe-Hist

"5

fiy Thro, ttrerai.
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rcpri'sfntativc of a nimu-rmis (.thus of l.irKi- iind liand^cme 'biittirflii^

that inliabit thi' African and Indian rc(;iiins. It niia^uro abcnit llinr

in.hcs (from two and a half to thnr and a (|nart.T) air">s tlir .xpamlid

win^s. All the win^s an' brimn in colour, with a kind of marginal band

of orange ; a row of six orange si)ots on tlii' forc-wint;, parallel to this band
:
and

four small blue spots within the marginal banc' of the hind-win(;s, which are edneil

with a narrow line of black (uitside the orange. Thi' tails are also black. The uniler

side shows a beautiful but complicated pattern of spots, bands, and streaks of Kre\

,

maroon brown, white, oran(;e, and black. The caterpillar is ^reen and shafjreened ,

the head lighter in tint, with four yellow, horn-like points, which are tippt'd v

red. A line of yellow extends along each side from near the head to the hii

extremity. On the back are two orange rings, ft feeds at night on the leav.

the so-called strawberry-trce,i with which its colour harmonizes ;
so also does

of the chrysalis, which hangs from a twig and might be overlooked as a cu

leaf. Us wing-casts are slightlv tinged with blue.

The pasha is verv rapid in its flight, and ver\- difficult to capture. It habit:

flies high, like the purple emperor, and like that royal butterfly chiefly o

' .-\rbutii^ uncdo.



>'r|ulUri,„fari..h,frr,.„,hM!,™,!!'""^^^ P***"* """ Two Tailv
;n tW attiliKl.. shown, tn thr -.,.>ri,r\,

'-,'.'
h

?'"' "' ""' ^,'"butu> k-av.-s up,.i, Hhich it f,..,}. |, ,,

)
I'f'rf. aiKl ch.- rhr>-Mlis haiiit« otilv bv it, m?i ^ '

l 'V;"P'''"',"'' "'"'''''"UI i.> ,h.in8i. i.. « ,l,n,.,||,'
ih'.toRraph. " "- fill M-K.kv Th. ii,-ulv.i,„rKFi|liiiI1.rnv,clirii;iriB |„ ,li. .hi-
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Th.' i>..-b.i

H«f* ,W«iit. A ^ >

Tub Pahha with Two Tails.

>iih hi- «iiiK>.xti.ii.l.-.l. -lioMum th.. iiMrkiiiRkol ttv iipp<r -nl

r.' hrowti. iiiatiiiiixl «ith or.iuic. .iii-l -i.>(tr.t with nnnir .m

.111., ni whK h lliit.. .tn- fi'iir 1 1 .il iK. |» Ilr4li-.l liv II

Jik. Il 1. .1 hlKh .>ii<l M|>i[| lllir. .111.1 MTVililtuilll !•>< .iti li.

Ill i.irlli wliiii attnii III! Iiv -mm-
lliiiii; Ihiit «!• -Iiiiiilil 1 on-iilri iin-

siviiiirv. Till- iiillirloi- iiv.iil

thiiiiM'lvis III ihi^ wiiikiii— bv

liiviiiK «iKiri'- III riitliTi ihii-i' in

till' ni'iKliliiiiirliiMKl III il- liiiunt'-,

iinil -11 iittniitinn it within nai li

III ttiiir ni't>. Alriiiin -ix'c ii- nl

llu' -anif K'"iii'-. Imwi'viT. llii>ii^:li

liinil III Mii'li tiling-, 'inil ilrinkini;

of llu' juiii- that i-xiicli' Iroin lui-.

an- al-ii -aid h\' 'riiriu-n In hi-

attrai till by huiirv, and Ihi' -nialUr

(inr- til bi' in tlir habit nf vi>itiin;

flower* hir the -ake ol their neelar.

Sonu' ol tlie-e Afriean >|Hiie- are

miieh larijer than the Kuroi«an

pa-ha, and have their w inn- kIo— i il

with blue or purple, like mir purple

em[H'ror. In some spec ies the si-xes differ ronsiderablv in form and lolniir.

Stick-Intecta.

Although related to the mantids and mm li mure elusely to the walking-leal

Inserts, the stiik-Inseets ' differ wiileiy in apixaranee Ironi both. rhe\- are ver\

slender and of relatively Kivat length. In all the speeies that possess win(;s the

wing-eovers are very small and quite inadecpiate liir the olliee of eo\erin(! the

winns. Hut in many sixrie- neither

wings nor wing-eo\-ers are de

veloiH'd, and in these lases, nl

course, the reseinblanee to a vege

table stem is enhanied by the

dehrieney. This resemblance i-

further helped by the fact that all

the limbs are very similar in shape,

and usualh' thin. They are mostl\

held at sucli angles as would siigge-t

side-sh(M)ts from the supposed tw i^

or branch represented by the

Insect's body. The hind-legs ar.-

not developed for leaping as in

their relations, the grasshopper .

nor are the fore-legs adapted h r

seizing prey as in their nearer kiii.

the mantids. They are all pureK'

vegetable feeders. Much of t'

"

The Pasha with Two Tails.

This phutuKraph fxhibits ihc woiiili-rful colouring o( the under surfaee,

which i* a beatilifiil bui eurnplieati-il paiiem ol -pots, -ireaks. ami banils

Oi grcv. maroon, brown, whiti'. amnp-, anri binrk.



A Long and SttNUER Stick.

1^9

'il-ngth; atiJ it would
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attcnuatid stick-like appearance is due to the elongation of the fore-body, thi'

portion to which the legs and wings are attached. In Insects generally this fore-bod\

consists of three parts, which have definite names in entomological termmology.^

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 sknder tlian the remainder of the joint, to

enable the fore-legs to be pressed close to the head and extended straight m front,

thus hiding the long antenn;e 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 bi-en largelv 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 main-

thousands that have been born in this country. In spite of this fact the females go on

producing fertile eggs, and the breeder after

supplving all his friends with eggs or young

is soon at a loss to know what to do with an

abundant surplus. Judging from luir experieme

of this Insect, which feeds indifferently on

privet, rose, or bramble in this country, fecdini;

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 ilie

females drop their eggs singly, taking no tronhlr.

as most Insects do, to ensure their safety bv

burying them or gluing them to the food-plant

There is no doubt that there is method in llli^

i" it has seeming madness. The eggs- which are laid ;ii

Mo„.,i..hmj-i,,.,w,.«.i.^!™i'SSJ,S"v^«rr''i intervals, and not in batches—are separated bv

;,';; trn™ ';.'"'''''•"'' """ ""' '""" """ '"
this treatment and there is less likelihood of tl,r

young being overcrowded. Each egg is enclosed in a horny capsule nl a

brown colour, which might easily be mistaken for a seed of one el

the pea family. To help out this likeness there is on one side of il»

capsule a scar-like mark, such as one finds on leguminous seeds, markini; tin

point of attachment to the pod. The reason for such resemblance is hard to -cek

It has been suggested bv C.iildi that it is in order to deceive ichneumon-wasps, but

it is well known that ichneumons know these capsules quite well and lay their .mn

eggs ill them. The resemblance, though it might protect them from Insect-iiims

birds, would la> them open specially to the risk of being consumed by seed-enters

The egg-capsules of all the stick-Insects appear to conform to this likeness to -"Is,

so there is probablv a good reason for it, which has not yet been disco\ere(l In

the case of dixip]ius the capsule is actually made conspicuous by a polished. V' 11"»

head-like addition to the lid, as though it were intended as a handle by which tie liJ

could be lifted. When the egg hatches the young stick pushes off this lid asin

PhoUihv H. SUf. F.L.S.

The Birth of a Stick-Insect.

F.ifh I'M «f th< slirk Iii«riN is ca«tai[>ril in a hani

capsiilt-which is much likr as<sHl, \Vh-'ii ih,' ,.«){ halch<.

thr vouim stkk is a un-rf thn-aii. but by th,

))tisli<sl oil thf lid of thf capsiili^ aiul got

1 Protlioriix.
• Mctattiorax. ' DIxippuH.



Stick-Insects.

place during actual ctncTRcnce.
Before emergence, for example, the
three pairs of legs are fairlv close
together, but during the struggle to
free itself from its prison the two
hind -joints of the middle - body
lengthen and separate the legs con-
siderably. The young stick grows
rapidly, and casts its skin several
times before arriving at full size and
egg-laying cjiacity. But in the
species described there are no e.\-
ternal marks to indicate the larval,
n>mphal, and mature stages

: size
is our only guide.

It is worth remarking that these
Insects resemble crabs and lobsters
m one respect—that is in the restora-
tion of lost limbs. It sometimes
happens that in moulting there is a
difficulty in getting one of the limbs
free from the old skin, and in the
effort to do this the limb breaks off.
Wc have sometimes suspected, too
that occasionally one individual dis-
plays cannibalistic tendencies and
bites off part of the limb of a sister
However, if the loss has occurreil
during the early part of the cripple s
life the defect will be put right bi-fore
the stick dies of old age. At the ne.xt
cliange of skin a new limb will make
Its appearance on a reduced scale .'

and at the following mou
oportion

foot to (IH-

.\ \ViN-(iEn Stick-Insect.
I1-. .111,1, 1. J „.„iv,. „r wi .1 .«h.„. IS ,„„ „f ,1,. i.,„,„

till Ion -liiiibs 111 fRHit. a, iisuaiiv carrk-il. aiMs aiioihrr half
[hf

But if the accident happens lati

Itch titt- witiK«
"mall.

th

of a

process to be completed. To an inacti

•r in life there are not suffi

. 7. .
"'""• i-»aiiipif aim

T mily (Icvi'lopnl. The wing-r

icient moults to enable

«itli four or fiv

or two doe? not mat tr greatly

tive creature like a stick the deprivation
11 appears to get along comfortabK-

t.

J-**- ft



1.12 Marvels of Insect Life.

clinging. The foru-

which might be the

iirrcK' to be noticed

The (eet of tile >tiek-Iii>eot end in two sharp liooks, and between tliem is a little

cushion. These arrangemi'nts enable it to tak<' hold rapidly, and to retain that

hold securely in spite of jerking of the branch to which it is

part of the body of dixippus is covered with minute points,

beginnings of spines on a twig, but as they are so small as s

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

six.'cies, where spines are so well developed

as to be an absolute protection against

anv Insect-eating bird or mammal that

was fully aware of the real nature of these

fraudulent sticks. An e.\ample of these

.spiny sticks will be found figured on

page i,!,i. 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

jimgle flora. Many of them have the

unpleasant habit of ejecting an acrid and

evil-smelling litjuid from glands on their

fore-bod\-. It is said that this fluid

getting into the human eye has caused

blindness .\lthough, as stated, there

are European species, not one is found as a native of Britain,

The walking-leaf Insects are 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.

/'J,„f„hv \E. Srep.F.I..S.

\ Domesticated Stick-Insect.
In nctiil V, ars this Iiiiliaii specif* has bnii nari'd psttiisivtly

ill this to'uiitry, its sluftffish habits and the absence of wings

malciiti! it ameiwblc to cIom. conhliement. In abiiost allcases the

individuals are (eniah-s. the male having bein sts-n on two or

thriT occasions only ; iievertheless, the fi'tiiales produce an

enonnotis nninber of fertile eggs. Th,' hatching of an egg of

this species is shown on page 1 30.
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I

Th«n> h no certainty « lv ».. .--..

of the Trinidnd spring-cleaning, but

was an eciton or foraRinn ant. such

A Foraging Ant.
the exact spec ics of ant refeired toICS OI am [.niie.i lo 1.1 .... "••

the opinion of ".^maton Kates i

irpresented in this photograph n

Anti ai Spring-deaneri.

Anglo-Indians tell us how.

upon occasion, ants other than

those that nest in tlie 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. Hut

it is in tropical America that this

kind of thing is done at times (jn

a grand scale. Madam Meriiin.

who visited Surinam at the very

end of the seventeenth century,

tell.; us of a large species of ant

that " when they issue from their

excavations, which they do twicf

in the vear, their numbers are sii

great that they fill the houses,

and run from one apartment to

another, kilhng all the smaller

animals and sucking their juices, . . . Even man himself i\ obliged to take

flight, such multitudes traverse the houses m all directions, \\hen one hous^

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 man)

authorities have been disposed to cast doubt "P""
., "^-^f

"
^ . ^^^ ,

owing to the fact that subsequent observers have failed to -"bstant.a

he statement that the lantern-fly is a luminous I.isect »"' Lacorda^

though he denies that these ants of visitation, as Madam Merian call

IhT behave in this way as a habit, but only when there is -arci

of food out of doors, states that he witnessed such a visitation

Cavc'nne. Bates is of opinion that the ant referred to was one of the wander

or foraging ants.' but he says that during his long stay on the Amazons he 1
oar

7i no Stance if their entering houses. On the other hand, a Mrs. Carrn ch

has left a vivid and detailed account of the manner in which an army of these an

.

-which she calls
' chasseurs '-effected a most salutary n;n"K-;''=^"";« "

her house. Laurel Hill, in Trinidad, and by great good fortune Messrs. Kirby

Spcnce have handed that account on to future generations by quotmg t in tW

classical
" Introduction to Entomology." There are certain points in it^ snchj.

the reference to the presence of the blackbirds-" never seen but =•* -^"^^
me^^

-which agrees so closely with Bates' account of the ant-thrushes, that thc^gn

it the stamp of authenticity. It is a long account, but is really well worth r p
o

duction in full, for Kirby and Spence are only read by the elect m these dav

liciton hamatlin-, or K. drepanoiilioni.



Ants as Spring-cleaners.
I.i5

Tlie prcsenci- (if the birds

Space, however, compels us to abridge it somewhu
hrst attracted Mrs. Carmichael's attention

'""^=£'rHP »;:;.ci;:s;;';-

floor. The ants did not eraw ur nnl, . ^ .
""' ™mnu>n,cate with the

Shortlv after this, the va Uof tTrnLT™' ' ' "":; """ '"""""'^'^'i b.v 'I'e.n.

be«.n to take possession „f "Itabr.nrt'T' "'T" 'l'"™ '
'"" "^•^' '"^^

take refuge in 'an adjoining
1^""'^ ""„.

.hT'
' """•"'ought it necessary to

great care and genera ship ^or had wo tr,frt n
"'' " '•>'^^™™Pfehed without

summarily punished. There were several
"''"" ""' "'' '^"''''^ ''^^•^' ^^'^

ants on the top of the stair, but thev
were not nearly so numerous as in the
room we had lett

; but the upper room
presented a singular spectacle, for not
only were the floor and the walls covered
like the other room, but the roof was
covered also.

" The open rafters of a West India
house at all times afford shelter to a
numerous tribe of Insects, more par-
ticularly the cockroach

; but now their
destruction was inevit.ible. 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 regularly marched of? with the
dead bodies of cockroaches, dragging
them away by their united efforts with
am.'zmg rapidity. Either the cock-
roaches were stung to death on the
miters, or else the "all killed them
Ihe ants never stopped to devour their
prey, but conveyed it all to their store-
nouses.

" The windward windows of thisroom were of glass, and a battle now"*" ^^^^•^'^n the ants and the jack-

I'liolo by]

Foraging Ant

-..- n, the .njht." .^"^^bX fh^irr 1 ^'""' ^'"'""' ^"'

.1.,

of Ihr i
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spanianls on the iiams iif ((lass. The j:uk-spaniarcl ' may bf calU-il ili.

wasp of tlie West Indi.'s ; it is twiif as larKf as a Hrilisli wasp, and li-

sting is in jiroportion more painful ; it builds its nest in trees and old lujuses. ;iii.l

sometimes in the rafters of a r(H)m. These jaek-spaniards were nut .piite ~iiJi

easy prey as the ciH-kroaehes had been, for they used their winys, whieh not ..ii.

ctx-'kroaeh had attinipted to do. Two jaek-spaniards, hotly pursued on the wind^ ii

alighted on the dress of one of my ehildren. I entreated lu'r to sit still, and reniui,

quiet. In an inroneeivablv short spaee of time a party of ants crawled upon In;

froek, surrounded, covered the two jaek-spaniards. and crawled down again to ili,

floor, dragging off their pre\-, and doing the child no harm.

" From this room I wcTt to the adjoining bed-chambir and dres>ing rm.ii!

and found them e(piall\- in p<issession of the chasseurs. I opened a large milii:in

clu'st full (]1 linen, which had been much infested ;
for I was cUtermined to Mb

evcrv ad\'antagi' of such -ibli

hunter^

inside
;

got in

hinge:

I foimd the ants alreii.l'

I suppose they must li;i\'

at some opening at tli'

I pulled out tlu- linen

the floor, and witli them hunilii;]-

of cockroaches, not one of wlii'!

escaped.

We now left the hoii^i ,
,111

went to the chambers buill .11

little distance ; but these h1-

were in the same state. I lux'

])roceeded to open a store-roelli .i"

the end of the other house ler :

place of retreat ;
but. to git tin

' jAtK-SiM
. thi'/v.f, ''> key, I had to return t

room, where the battle wa> li"»

Aiiii'™'SriWM,',i'r,;ii'^.mhu\,r.r,'.'^i"^' -i;'.imi^^ ".'"I'.'.i..?- ..-"i..''".™ Tnotc hot than cvct. Tlic ant> li:i>:

S';;K; ;!;::,.-';;: :,™ui';LI'"'''''''*'''

'" '•""•«™"" '"""
„,mmenced an attack ujioii i!i'

mis ami mice, which, strange iis it may appear, were no match for tli.i

apparently insignificant foes. Th<-\' surrounded them as they ha.l lli

Insect tribe, covered them over, and dragged them off with a celerit\ an:

union of strength that no one who has not watched such a scene can compic h'v:

I did not see one rat or mouse I'scape, and I am sure I saw a score carried off •lurm-

a very short period. We next tried the kitchen, for the store-room was cquallv

the field of battle between rats, mice, cockroaches, and ants killing tlum. ^

huckster negro came up selling cakes ; and seeing the uproar, and the family aiK

servants standing out in the sun, he said, ' Ah, misses, you've got the ble^-ins;''

God to-dav. and a great blosing it is to get such a cleaning.'

'
I think it was about ten when I first observed tlie ants

;
about twelve ili

battle was formidable ; soon alter one o'clock the great ^tvife began witli iIh'
'''

and mice ; and about three the houses were cleared. In a quarter of ;m ho :r ui":

> I'nllstcs annularis.
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the ants Ix'^an to dicamp, and sixm not one was to be si'cn within doors. But

the Rrass round tlie house was full of them ; and they seemed now feasting on the

lenmants of their prey, which had been left on the road to their nests
;
and so

the feastint; continued till about four o'cliK-k when the blackbirds, who had never

been lont; absent from the valibasli and finisdaiix trees in the nciKhbourhood, darted

down among them, and destroyed by millions those who were too sluggish to make

good their retreat. Hy five o'clock the whole was over ;
before sun-down the negro-

houses were all cleared in the same way; and Mieytold me they had seen the black-

birds ho\ering about the almond-trees close to the negro-houses, as early as scvin

in the morning. 1 never saw those blackbirds before or since, and the negroes

assured me that thev were never seen but at such times."

The Drummer.
1 thi-ilnim r. It is th,. kiiul n

I £. sup, F.l-S

t of th,, ants' sprinK-ch'.iTiiit

How Insects Breathe.

One of the details of structure in which Insects differ from most other animiils

is that they have no hmgs and the moiith plays no part in the respiration. As we

have already briefly indicated, the air enters the body of the Insect through a siiiis

of openings called sjiiracles, which may be found at intervals along the sides o( ilie

body. You mav close the mouth of an Insect without affecting its breathing in the

slightest degree, for the mouth communicates with the digestive system only. I'.ut

if an Insect be i)ainted with oil along its sides, so that the spiracles are clogf:.d,

death must result though the mouth remains open. In the early stages of dra^in-

tlies, caddis-fiics, and some two-winged flies that live in water until they Ii ivc

reached their f\ill development, the prevailing system of respiration is so far modi'.icd

! t
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that thfv purify thdr bUxKi by means of L-ills
which will be described later. '

'

As already pointed out in earlier pa^es
the blood flows freely into all available spaces
ol the body without being confined in arteries
and veins

; therefore the ordinary apparatus
"f lunKs. where alone the blood can be broueht
into contact with the air to absorb its oxvuvn
w..iild not be useful. I'nder such an arranire-
mcnt every particle of blood would be brought
m turn to the air ; in the Insect it is the ah
that IS brought to the blood, no matter in
what remote part of the body it ma-,- be
This IS effected by means of a wonderful
sv stem of elastic pipes into which the spiracles
-pen. These pi[x.s. known as trachea, con-
.miialli- branch from the mains and subdivide
into most minute ramifications like the \-i-ins
of the higher animals. In their case the tubes
are kept distended by the contained blood
being continuously pumped through them with
torce, owing to the unceasing and rhvthmical
activity of the heart. The trachea of Insects """W
bc-ing open to the exterior would collapse under
the pressure of the internal organs but for the
lart that they are strengthened bv a sninl

antenna;, to the delicate e.-.trcmitics of the
'egs. and into the muscles. Wherever they go
thev arc bathed by the blood, and their texture
'^

-" hne that the oxygen of the air passes
tiireagh and is taken up bv the blood. In this
»;av the necessity for an arterial svstem for
' irculating the blood is obviated. The circula-
tion and renew-al of the air in these tubes is
mamtumed by a rhythmical distension and
<"ntr,,.tion of the upper and lower walls of
"' hind-body, which is often perceptible to'nene, and can always be detected bv holding ™».> „„ -
^n> Lirt-e Insivt between finger and thumb. ^'•"'"mso .M„c,„ op Water-beetle

""r-.e, such a method docs not renew all the i,'""
"' "'?;"*• »-. i« th.- rm^m photo^a,,!, ,,

^" ^.t .,„ce, as happens in the expansi<»V^ ^^B^'^^'SS^^^H

How I.VSECTS HBEATHO. ' '
'"

'"'t'L''?;-".'',;'" ""i"','"-
"" -i""-"!". »' » «»i-r.

(,,"15; ;,5:.,!i."">'
"'"«'"". '-• ""'<• ii""

«

C'^.-

S*i. i
>
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deflatiiin of tlif luntjs , but it is suttiiiint. as Inserts arc not sui h hrni- con

sunurs iif (iNVdin as tlu- baikboncd animals. Insirts arc iiitcn I'ncloscd ni

tinht-littin); tin boxes fur many hours on collcclint; expeditions without an\

injury to their health. Miall and Denny stale tliat tliouKh ' i ch kroaches in

carbonic acid s|Krdily beiomi' insensible," yet "after twelve hours' exposure 1..

the pure nas thev survive and appear none the worse." .\ (alerpillar that lia-

fallen into water soon becomes flaccid and apparently dcail through the entry ol

water into the air-tubes, but if resiued and placed where the water can ilrain out.

will revive, and resume its former activity. Insects such as bees anil wasps, whii li

exhibit an almost ceaseless activity, are affected by close conhni'ment in ri'stricicil

air-space much mori' speedily than the leisunly flying though lar«er butterfly or moth.

A main air-trunk extends alonf; each side of the body, with short branelu-

connectini; with each spiracle, and three ramifying branches to each segment (jf the

body : one to the muscles of the upiHT side, (jnc to the digestive canal and otli. r

How AN Insect Hreathks,

las Im II III.I.1.' tniTi-lidniit 1" »h<m- tlir riiiiitliri<lii>ii^ mI tin -\-liiii i,t .lir liiln-. whkh .in- Inn - .
ii

central parts, and the third to the nerves and muscles of the lower side of the bo.lv.

The spiracles are slit-like openings alonj,' the sides, but they are not as simple

as they appear to be from the exterior. In di ' rent families there are a variety nf

means adopted for excluding dust, and valve, for dosing' them when necessary.

The simplest forms are seen in some bugs, flies, and beetles. These have round i"

elliptical openings surrounded by a ring of chitin, whilst within is a funnel-like

contraction. In the cockroach the spiracles are (HTmanentlv oiien, but tliere is an

internal valve which can dose access to the air-tubes. In the grubs and pupa i)l

some flies each spiracle consists of a series of small openings, each with a sepaiatc

short tube which vmites within before joining the trunk tube. None of the foreg"iii,i:

have lips to the spiracles.

Others are more s])ecialized in character, with lips, furnished with bristle- or

hairs, sometimes branching so that thev form a kind of sieve. In some cases these

hairs arc external, in others internal, according to the habits of the species, tht
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obvious reason briiiK the ••xclusion of (lust and other minute loreinn matter Irom

the air-tubes. In the beetles they are rovered by the edges of tlie winK-eovirs.

As the btKly <Dntraets in respiration ttie spiraeles o|x'n ; when it expands tin-

spirarles are closed and the air forced by mus<ular pressure into the remot<~l

ramifirations of the finest air-tubi'S. In ffyinR Inst'Cts the air-tubes expand ai

intervals into oval, elliptii al, or [icar-shajKHl sacs, which, of lourse', afford a much

larger supply of air than the air-tubes alone, and so increase the breathing i apacit\

necessitated by the (jreater muscular exertion. A former explanation was thai

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,

Baeon-BacUe*.

Sir Kdward Coke, the great sixteenth-century lawyer, has dedarid that " tin

, house of every one is to him as his castle and fortress, as well for his defence agaiii-i

injury and violence, as for his repose," But although we are all fond at time< il

boastfully expressing ourselves in the spirit of this legal aphorism, we know th,.t

except against the enemies and annoyers that are of our own kind "ur strong wall-

and locks are incapable of defending us or ensuring our repose. Numerous enemi. -

A portion of one of thf truiik-lini-«

at intcTVab affrMing with thr breathing mouth«
tltkworm distant from the si(l<-«.

AlR-TL'BES OF THE SiLKWORU.
n in a prrvioui phntocraph is here «hown magnj^fted^twelvr tinwi.

number o! branch tubM are fivtn ofl, Thew convey a



Bacon-Beetles.

Ihi: ItAroN HKKrIK

hrul tlK'ir ttav in. .v.n uli.Tr windoHs ^m- k.i.i
'l.«<l nn.l <l,H,r, „i,lv .,,».„,.,l |„ allow passaj;.. t„
lh.inhabitanl>an<l their Iri. iidv TIi.m' .n.micsan-
M. -mall and individiudiv -o hKJKnihcaiit that lik,-
lovf in 111,' prcv.rh. Iluv .an laii^li at l,«k-niitlis
In warm.T lancK the (nvmr ..( Ih,. ,a>tl,- has t,> kim-
-liHl.r t(, a far mvat.r iHiinlxT i.f intrudirs than
afflLls th.' Hhtisli h,„i.,li„|,h.r whnni ( „k.' ha.l in
hi- mind, bat ,v<n lure tlur,. are sarhci.nt ,j( tlirai
1" ..rm the >ubj,rts „f a mn-t eiitertainini; h,«,k
-a. h as that «lii, h Mr, K A, lliitkr has „ritten.

To say nothiriK fur the moment ol cm kroaehes
iiekets, fliis, anil moths, ,,1 si'ver.il kinils, there are

beetles that destrov oar larnitiiiv, others that spoil
the ( i^ars o( th,' lord of th,- eastle, and some more
''"inn that attark the !,„! stores of his ladv
AnmiiK the latter is one ,|,at s,H.eiallv attacks ham-
an.l bacon, ami whos.. misd.vds are sallieientK w.ll >

'

known to have earned it «hat v,r\- few be>.tl,.s
"•"

["SS.SS a popular nam,', and this name in a
"'"•

latinizi'd form' has b<'en aee.pt,,! bv s,ieiuv
ab,Mit a third of an im h lon^,, with a Ima.lth
th,' for,..b,Ki.v and the hiiid.r half of tla- winij-c^
hall Kr,.>-, TiK. ,ipp,.r si<le of the beetle is cm:

Tbe^d^td'" Th'
'"'"" "' "" """ '" """ "'"'" ""• «'"«-'"v.T b..|„.ath

hos th,;: . 1

'''"^""'"K P""'i|«l future is th,. form of th,. ant.nn.t

this ^.tlel. t-
»••"" l"n»;..r ,.|.r.. ,„ir own ba,„„ or keep a stock of hams

ffcr
;

' t V f^oml" d" H
;""" *';'" '"'"''''' ""• •'^'"'-"" "'-"-ts still

th. mis ht 'Irrs i . ''"'''k"""".
" '" ^^"">- "" «^"'' "' ""• iH'etl,. that d.K.s

th membe s ol i^s f.m e''
'

•"">; ''™^'; ""-^ "^ '-Vpe of elothin« is share.l b^ all- .r;:;;^i: ::d t;Ta:'b:^^r:t:^.::^rirrt-r . t;::

ad>a„ a» oat nf H ^
'

""'^ ''"'""^' '' P°'''^^' '" «'' '"""= countervailing

4leash.ir V .K
"'''.'°''""' ''™' ""''" "> '^"™- >< «< «ho"fiht thev would

It may be surmised that smoked hams and flitches of bacon not being a direct
' I>trnicstes lardarius a intv,,-^ntnreniis niusa^orum.

Til,. ba,-,Mi-be,tle is onlv
not ,|uit,. half its length.
lS,s black, but th,. fr,,nl

,.red with hairs, ami th,-
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produ-t of nature, such food is not the ordinary pabuhim o( the species. Its proper

place is in tlie open, and its office in the scheme of nature is to act as a secondary

scavenger. When the blmv-fly stubs and the carrion-beetles have eaten the soft

flesh of a dead bird or mammal, and only t!ie hard sinews and driid skin arc'

left, the bacon-beetle takes the remains in hand and clears them a\va\-.

Several allied species are only to be met without of doors, and a KO"d P'""' '"

find them is in the dry and shrivelled skins of stoats, rats, hawks, and thi'

like that decorate the gamekeeper's gibbets, where he hang* his victims as a

warning to their fellows.

One six'cies,' whose black lore-body is decorated with ;i sjjot of white on

each side, has made a dead set uiion the skin and leather merchants, and has ;it

times worked such havoc in their warehouses that we have it uptm the authcirit\-

of Westwood that in his time the London

merchantsinthesecommoditiescombinnl

to offer a reward of £20,000 fo' .111

effectual remedy against its depreda-

tions. The impotence of man against

his minute enemies is shown by the fa<t

that this handsome reward was never

earned. To annihilate a human arnu

or destroy a fortified city is an easy ta>k

compared with the conquest of a tin\

Insect. Kven the naturalist with his

knowledge of the crafty ways of some

of these Insects, has to ackncAvledije

himself beaten, when, even with the aid

of air-tight drawers and outer door> tu

his cabinets, he finds his treasured

specimens reduced to i>owder by the

industry of the museum-beetle. It is

lir-'\ri7,lVnllS."li.~''''-n.^';^\r^'''-i;Li?"ri£^^^ true that with the carefully made

P;,';\',,"i!',iV£;,'l';'',l;,!C'':i h'v';i,I,",;,'^r:;t'>;;Ji,'Mi..I'rii;' nu^dem cabinets there is little chance
U,: ,i..i,„.,,.„,.i,.,..h„w„i,.„,„„,.-u,,,-,h„„,i„„c„„i

^^j j,^^. ,|^^^,^,j ^„,.,;.inj, i,,^ ^.„„ t|,„„.i,

a newK- hatched grub by the aid of its brushes of hair can lever its wa\- throii;;li

an almost microscopic crevice ; but an egg may be attached to an Insect received

from a collection housed in a cabinet of older type, and before that drawer i-

examined again much mischief may be done.

The beetle itself is only a coujile of millimetres long ; and it has a trick ol

tucking its head and legs under its body when disturbed, and then it looks like a

mere speck of dead refuse, Tlie grubs are ipiite pretty little creatures. In additien

to the general hairy covering there are two brushes at the tail end which .irc

ordinarily laid ovit the back, b,it when the creature is disturbed these are erected

and the hairs spread out. What can be the purpose of this display it is not easy

to determine. Sometimes a box containing -urplus specimens that has been piu

aside and forgotten is found to swarm with these larvic. the specimens the bo.'i

' DiTiiH'sk's vulpinus.

.\N Oci H.AcnN IJKETLr.

Thi- I.,-.



The n,r„,-li,=ET,.t AND ,rs Urub>-'""».. t" ,h h .

""="'•'*"' "s tinuB AT Work
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%

originally contained bt'ing representt'd 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 wiP eat each other, but there arc always

survivors waiting for more food to come to them, or for an opportunity 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 tiny beetle emerges.

Clearwings

In our remarks upon the hawk-moths we have mentioned two near relatives tit

the humming-bird hawk-moth that shake the majority of the scales from their

wings in their first flight, and thereaftfr

present a close resemblance to bees. These

bee hawk-moths do not exhaust tiie

e.Vamples our fauna can afford of moths

assuming a likeness to stinging Insects, and

thereby escaping the destructive attcntion-N

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-winf:s

are transparent and in many cases the fort-

wings also, except for a marginal band

covered with scales. Some of these remark-

able moths shed their scales whilst they

arc 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. Fancihil

names have been given to these moths by

entomologists, indicating a definite likentss

to a particular species of the bee or tly

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 thtse

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 are, it is true, a few naturalists who decline to receive the

modem theory of mimetic resemblance for the protection of certain species ;
ind

these tell us that the resemblances are purely accidental. But with the enormniis

vohime of evidence now nrrumulated it i< harder to accept their view than the v^w^

of Bates. Muller, and Poulton.

' SesiidiP. * Trochilium apiformis. ' T. crabronifnrmis

Ph<aoshy, [E.SIfp. F L.S.

The Mi'seim-Beetle.
Tht' luiir ^lagi'ii uf this insidious toe of thi' iialuralist. To th<-

Icft air thf rggs and wwly hatrhrd Rnibs fcfdiiiK upon llir

ilrird body of awasp. Inspitcol its bad habits, the RTub is

rather prptty in its adoranieni n( liiilc bnishrs and in its

movements. The chrvsalis is, contained id the spbt skin of the

fuH-Krown itrub, which sen-es it in placi- of a c
*"

nfcun-> an' all four times
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Anyone not a nntnrilict .-t.

hornet-moth someC™ "'^^' '™'' "1'™ "'o

in most thick bodied m.h T^'""*^
"' '™« *™'^^' ^^

curve the hmd-ovi^^'i ,;::;'';- '';\''--'-mo.iK

n.ore wasp-Hke than it «: ,d b^if' v'.^rndl
'"'""

other moths. The antenn-p ,„ •
'^'™''«' ='^ "i

the same organs .nth"«"sp'
'°"' ''" """"> 'h^' ^'^P" "<

the axri;,er"irf ;:r^f^
ir

''> -"
"pon tree-trunks vl. ,u ""'"K l"'"-'"^'

itnaennR them mconspicuous or fhn,, ,-trongly marked with black con- ^ -^"^

trastmR with red or vellow in
bold spots or hnes. flie latter
'olourinf; indicates that thev are
danfterous food, and insectivorous
creatures turn awav from Insects

quite r ar„abe to
' "'\™'""^ ^^'^™''' =>"<! " '^

thPt c1os^;k 7 K,
•'P*' "'*' '"''''•"'•'- less moths

*:::r;arts'°''^^^'-^'"'-:
«ith a patch ovellnu >"'""?" ^''' ''"'' ^'^'^ ""ar.
a black head and V n°"

'"„ '''°'"*^' "'^ '°™" '"'^

P-ents sJme dmtr nl^.^etLk la^d'^^'-n-
'°"'

"1 the hornet-moth anH i, ,

''* '^''"^ ''™vier

lunar hornet
' ""™' P'-^dominatinK in the

present a close ^ *;
'"™"°"<'d. are all smaller. n.nd

Moth.

''-^1 in gardni* when- th.-n- Tn:

oi (JTOfHtiin' that is follr™,.H „ 'Ti

mrnhl^ \""' '^urraiit-bor.T. Th.
nJi,,,i ""''"""'""IV l«lt

^*..»lv. [HUM., F.K.s.
Orange-tailed Clearwiv,^
H's..T;.'":;'L".''jvjii">;i."«i..8i„.

solilarv w^Tsn ^, .
resemblance to various species of

""*>"'=""> Clear»-,v,.

i^trc,;:^^;';;^'f"-----p-aiiofthem£:.::^f hEf=^--s

-^ ^^ -^^J^inT^'thitXtrii'- sliiii
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One of thi' best known of these mollis is tlu

iiirrLint-clearwinf,'.' with win^s of oriingc :inil

black, and a black body belted with yellow.

It mav fre(|uently be seen in early summir

running over the Ua\es of currant bushes in

Hardens. Its earl\- life was s]x>nt as a cater-

pillar in borinf,' out the centre of the cmrant

stems. This is the method of life followed b\

the caterpillars of all these clearwinss they

are all internal feeders, and most of them

appear to take two years in arriving at

maturity. Both the hornet-mciths feed a.

laterpiliars in pojilars and willows. The \ en-

rare clear-under.' uif,'- affects the inner bark 'il

the poplar, the Welsh cleanvinK ' the same p.u t

of the birch, and the white-barred clearAiii,'

the stems of alder, where it remains for ne,iil\

three years,

Kemarkable testimony to the efficac\-

the iirotective resemblani'i' of these moths tii

stinj,'inK Insects is affoided by the case

the orant;e-tailed clearwins.^ Tntil the ve

notice as a Hriti
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considerable residvic does survive to mate

and lay euRs is proved by the comparative

abundance of the caterpillars in suitable

situations. The caterpillar when full Krovvn

and about to become a chrysalis prepare-,

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 remaininf; species, the cater-

pillars of the yellow-leK(,'ed clearwinR ' feci

on the inner bark of the oak, the red-belted

clearwing - in api)le and pear, the large red-

belted clearwing-' in birch, the red-tipjied

clearwing* in osier, the six-belted deai-

wing^ in biids-loot-trefoil. the thrift clear-

wing ' 111 the roots of sea-pink, and tlu-

fiery clearwing" in the roots of dink and

sorrel. All these caterpillars have a ni-an r

resemblance to the grubs of wood-boriiiK

beetles than to the larva; of moths.

Long-horned Graashoppers.

Grasshoppers are divided into Xv
groups—the long-horns and the shoil-

horns—and the differences between tin :ii

will be found set out in some detail in a

later article on the short-horns.

The best known of the long-horns tu

English readers in the south is the larne

green grasshopper, and this is a very lair

representative of the long-horn familv.»

Although there are species that exhibit

considerable eccentricity of ornamentaluin

the long-horns may be said to be niuri-

graceful, as a rule, than the short-liiirn>.

They are less stoutly built, the wings arc

broader, and the antennie very long ami

slender. The females are distinct from tin-

males at a glance, for in most cases ihiv

are provided with a sword-shaped addition

to the end of the body—the egg-plncr

'*'"•*>:
.

,,'" ""'";,"',f Often this exceeds in length the rest el till-

Eabi-v Staoes of the Lunar Hor»et-.Moih. Ulicii luis t.^i^i »
„„,:_,, f„r

i„ ihr«. .pill .if.li> oi «iiio« ihi- luii-iirown cnuipin^r i. bodv. It IS variouslv uscd, sometimi - loi

p'aWJ above 'jusTatti-r it has compUUd tlw spiiiiiing of^ its

vutfii:!! atiO i^ awaiting Ihi- rhaticr into the chrv^a'i*- ™
the samp individual isstnn just altcT attaining to thr chr>!_ ,. .J _:1. L... i. ^m(^,' 1.-..1. —

ait^wVh/VfTaii^'urt^'^echr^-iii.v^^ nlacinc the es"^ in the t'arth, occasioitallv

(h» aamcindividualissiHinustaltiTattainingtolhrchrvsalis r o ^"'
. ,

Sfp TCdSrfVi..5iiii.,-*i..i.pu.Ub.ckioii»- it is employed for piercing the t«

tail-end. . . i
- ,. .- / 1 c t :..'r>(.'ki-niic s "-I n'linciiinor

Ol

» Sesia vespiformis „. myopjeformis. ' S.

• S. muRcseformis, '

iliciformis. * S. formicajformis. » S. iclmeumom

.
chryskliformis. ' LocuslUia:.



Long-homed Grasshoppers.

' tiRASSHOPJ'ER.

tm,r„ ,. xhr i.h..iugr.i(>h I- -,(

'/•. f./...'

'Jii.tl.'.

I'l:ints or the flesh

"f sails in order
'hat the e^gs may
be deposited there-
in.

In this family
»i' find a remark-
able feature in the
situation of the
organs of hearing.
To carry them on
the back as the
iluirt-horns do is

strange enough,
but to have them
in the ^hank of the
fori'-lcRs appears to
be a mucli more _
extraordinary Ph,toi^

situation for such Thi. i, ,h
''•'= '"<" v.„rt^

owns,^ But we TT'xkB^'^'^^^;!:T:^^:l:;:fi S

-

Eit"~^"^ 'ohst:::shrimps, and other

"fum, and the air- '''i '

• *
supply for these
chambers is de-
rived, not from the
general respiratory
s.vstem, but from
special pipes whose
mlets are on the
''ack of the fore-
''«i>- above the
front legs. u is

not clear why sucli
a special supph-
should be neces-

f'y
When one

has j,r„t over the
lifst shock of sur-
P"*' on finding
"" '"s m so

15

1

l»«rts to b.' fotiMd \h,"j.^ ,
""" '•""'"K Ih'- (oliaift. of tnvs -:..i.,«

^sy^'x^fcs.t
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unusual a situation, one has to admit that thev ar. admirably plac.d

for hiarinK, for thev aro carried m front of the body, and the le^s .an

^turned easily so that the ear-slits face the direction from which the sound-

are ™^'"K-
grasshopper,' the largest of our native hopiKTS, is a verv

fine cla'ure, 'and a musician nf great power. ()n «us -count ..
frec,uentlv kept as a pet, perhaps not so much because hs snp,

appeals to the musical ear, but rather because of the wonder hat o

small an animal should produce so strong! and penetra ing a n,.te ,

is probably far more carnivorous than herbivorous, and will catch tl...

with his fore-legs and devour them. Entomologists who sugar tree-

to attract the night-flying moths often have cause '» ™3''""
j'

this Insect, who walks up the tree-trunks and picks of? the "lo 1-

om the sugar-patch for his own supper. They have also, like I..-

mZs, a weakness for the sugary fluid itself, and probably are hrst attracted

by its smell, and only by accident find the more substantial '»'-",
' ' the variable green long-horncil

grasshopper,'^ which is sonii-

times mistaken for the last-

mentioned, has also a taste Inr

an Insect diet, for we ha\.

found it devouring the chrys;ili-

of a moth.

The katydids of North

America- which we shall (leal

with separately- are aUo

among the long-horns. Some

members of the family are n-

:/SS?:i;™ »;:a;rpi;;r;ir?
-•
u ;;« »,iv,. .1 ,». s„„.n. markablc in ways other than a-

musicians. Some of them are cave-dwellers, and though these are minus w.ng- .|«1

ears they have legs and antenn* developed to enormou.-. length
1

u

dmilar ty'of these on! to another is as.onishing-though they are ""Iv d- '"

reTated species and found in parts of the world so far apart as the ';-«"( A~;
Kentucky and New Zealand. They afford a good illustration of the fa. t tlu..

M n ^oi habit often brings about similarity of structure. Many of the wn, .1

snccies are good examples of protective co!"v.,tion, their ample w,„K-coyer> b -

not nlv of a bright green colour, which renders them invisible when at res am. -

vegetat o, but some of them exhibit a close resemblance to the veinmg of l,.m-

and a linishing touch is sometimes added in the shape of
^f'f

,^"'-^'^ .'"

'"t ,,'
'u

ire due to the attacks of fungi and Insects. One of the l^'=''-^''e kind is the

shielded grasshopper,^ which Wallace found in New C.umca, and which is Ine n.h

01 g This fine grasshopper has the fore-bcxiy covered bya large, triangular,

hidd, two and a half inches long, with toothed edge, a soniewhat wavy, b;.lW

surface, and a faint line down th,- centre, so as to resemble a leaf very closely
.

T

glossy wing-coverts (when fully expanded more than nine inches across) are ol a l.m

. Iocu<.a vintlissima. Mcconcma varians. > Megalodon cnsUcr.

A C^.RASSHOPPER THAT MlMlCB AN ANT.

iF,..,t ihK*wci<-isoiilvoiu lliirilor ail inch Iwig. aiu! by most (,bsi'r%'.r-

'.ra«.dOT..r Wan sill. O.ln, toih..clisposUionorcolonroiill«bo.ly

„ Cvc tta lonn of an ant, aii.l probably it tbn, ™ap... ,„ol,..iat,on ni

11 is a nativi' oltni' Siiaap



s=^pss^:&;!^iSwslss^£Ms
153



154 Marvels of Insect Life.

The Hush Chekv.

A rominon. brown-coktun il loii« honi,

t,..,l«.m*». Th.- pn-iil iih.)tiiB"i.h li

jfrci'n colour, ami so biMutifullv

veined as to imitali' rliiscly some

of till' \:\iK>' sliinini; trcipiiul k-:ivc>>

Till- bcKly is ^liiirt, ami tcrminatril

in till' Irmah' by a lonn, iiirviil

sttord-liki' nvi|n»itor, ami thr \f)i-

ari' all lonK and strongly spin.d

Tlu'sc Insects are slu|,'t;isli in tin ir

motiiin, deix-ndinn for safety on

their resi'mblance to foliage, tlii'ir

horny shield and winn-coverts, and

their spiny less.
"

But probably the most re-

markable of these protected ^ras-

hopiH-rs is a small species,' oid\

a third of an inch Ions, that i~

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 disRuise has been brought about as a means nl

preservinK a w ngless race of grasshoppers from attack by ants. One of he

characters of «rarsh.>,.,x.r structure is the absence of anv -j '"''•h™-;
;™;:\

'

stout hind-bodv bavins a straight under side and b..injr attached t. Ik t
-

b,Kly by its full width and depth. !n ants, as the m<.st su,Hrhc lal of <bs.r
,

,

usi hive noticed, these two parts are connected by an exceedinsly slender sk
that makes one wonder how the vital machinery necessary can be- s.l.";.v.ed

so tenuous a strait. Inis ant-iiKt

(rasshopper appears at first sii;lit

to have such an attenuated junc-

tion between fori-bmly and hiiul-

b<xlv ; but this is an optical illu-

sion brounht about by nature

painting the under side and side- nl

the grasshopper with white in -i"li

a fashion that at a slight dist^inc.

this portion is not seen and onh tin

stalked bod\ of an ant remain^

There are other remark.ibli

forms among the long-horn- a-

among the short-horns. .\ fc»

resemble stick- Insects. Certain ol

the wingless species attain a lirgc

size and an aspect of ferocity,

some of them being very liberally

» Myrmrcoiiliana fallax.

Pholo by]

The BesH riiKEr

In ihl. pholoiTiipli tte m.l<- i. ikoTO. The dUmnn btlweci. Ihf ««" "lU

iH- se«-n at a glance on.r^mparing thf hind-parts.
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Digger-Wasp and Cicada.

cl., „ra.r,l », ', ,|,i„,.s „,„,„ ,|„. f„r...|...lv ., «,.|l as ,|,. „„all,.r ,„„s „s„,,l „„ thr I,.,

sEMssmsm
... ,

Digger.Wa.p and Cicada.

Sclcrtint; ii b.ink hIuti' tli.>

-"il i* dry tli,. k-nuU- ,li|,.^-ir iliiws
a ^llaft into the bank fur a distana-
"I abdut six inches, almost liori-

zontalh-. but with a slight down-
»ar<l slo,H.. Tli™ it makes a
Midden turn, is (dntinue<l wrticallv
(or a similar distanc e, and ends m
a sph. rical chambtT an inch and
a half across. Sometimes there are
Mveral side branches of the main
shafts, each ending in a similar
i"iind cell. Each cell has to be
provisioned bi-fore it is ready to
receive one of thi> diL'L'er's ews

on ort^'^ia:^ c;!::dfT"""'- ^"ilr r'™ ^ •""""« "^t-Jition. .t, prey is

-<ada, an . t t 1 at ; Z^il^Z ' T' ""'T
'' "'" '-""an" or clo«4n-

Hi,.,.,.r TK ,.'"" '^ """> '''Wi, and in truth ciuite twice the weiirht ol th,

sistintK inH i * " """"• "' «'•»' <iim,"hy for the. males so ner-

chorus of ic/^. ,u^'^ ; ':.^,,r "I '"
f'

'" "'' '^"'^ ''""" "•''"'' he doleful

most suitable Kut am nr.hh '"^ '" '' °"' ""-' '"'''"''" "•'" "I'P™^- '" b.'

wi.hsohc^vyaload A^uu^ht
^'"''"" " '^^P^^^'ble to get a start in flight

ha"iin« It up the t e umi t ,r iv.^n
""''

,

'^
"""" '" ™'-"'' ''""^'•™"' *'""^P tne until it arrives at a clear spao^ at sufficient height to enable

D.a«re„„a marmora.a. . Spl.-ciu, ,,p„,„.u,. . Ca.la .,bic.„

The UiuuerWasp,
hi n- «hin*-ii nt ihr iMhiral -.iz.

Il II -tllld* ;t|ii( th.-|| I'litoiiiU



IS6 Marvels of Inxct Life.

it to iiiiike a Iodk slopinK llinlit tu its miiu- shaft. It will -pinil nmrr than an hcan

ii neiTssary. in thf task of haiihn« its lii;i(l to a (avuurabl.- |««ition liir living i>l(.

Kili'V found tliat in somi- of tlif iclls thin arc two licadas iiitonitxil with tli.

cliKKiT's I'KK, and in otIiiT ii'lls only oni' ; anil hi' supposis that i>n<- licada siittin

-

to nourish a dinK'T-Krub that is to divohip into a mali , and that twii arr ncpiiriil

for the di'Vflopmint of a fimali'. I'pon one of thisr an cloiiKatf wliiti' vtm is laid

and this hatches in two or three days. The t;r»b is broad at the hinder end aTi.l

tajKTs to a point forwarils. The slender head is thrust h( tweeii the joints i>l tin

eieadu's b<Kly. whose substance is thus entirelv absorlxd In litth' more than

a week only the skin is left, and by that time the wasp-^rub is lull urown. It nn»

s|K>nds a couple of days in constructing; a cin-oon of min|.!led silk and earth, iii

which a number mI pores arc left, apparently to allow air lor the Krub until il-

chan«e into the chrysalis stUKc. The ((Hoon is spun in early autumn, but tli.

chanKf of the (,'ruh to the chrysalis dixs not take place until sprinK. and then il

is soon followed by the emergence of the (Krfect dinner-wasp

The digger-wasp has serviceable jaws, and six)n cuts through tlu' ciK-oon which

imprisons it and makes its way through the shaft to the outer worlil. 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 not in the

sense in which Americans commonly u-e

it as including Insects in general, but in

the sense undirstwKl by the Hritisli

naturalist, to whom it indicates one ordir

of Insect life," an order that includes many remarkable forms, many beautiful

forms, and many whose ravages among plants mak.- a knowledge of the

order important and even necessary to all who have to do with cultivatcil

vegetation. But, although something like eighteen thousand s|iecies have

been named, and over a thousand of these (Hcur in the Hritish W.s.

it remains one of the least studied orders of Insect life ;
and, although we h.ive

labelled and classified this considerable number of species, of only a few havc^ »c

learned anvthing of their natural history. These few, it is perhaps unnecessary

to state, are mainly those that come conspicuously into antagonism with man tin-

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 diffen inc

of appearance in many species. In this matter of changing only by the acquisiwon

of wings they agree with members of the grasshopper and ccx'kroach family
;
- >ut

there is this difference, that whilst the latter have < utting-jaws throughout hie.

' Order Rhynchota, ' Ortlioptera.

The lUiKiEk's Victim.

K ^tuiiX .iiiil otrru'il off thi- li, ada tn iu iiiidfT^rouiiil d
If I'M in ih-posiU^ upon II, a* shown. OctaMonally twi>

i may be loiinil in a ci-ll with only one wasp f
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The Uicwer.Wasp and the Cicaba
'^ '" *' "">"""
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Pkaluby] [H. BastiH.

I.EAF-LEGGED BUG.

A iiUiit LiiK ..I niiMrkabl.' .Umhii ttorci South Aimrira. Hir v.-ry K.ii« jiml sk-mlii

hiuH km <pr.a.l .mt at thv lup ol thp >hank into pitttily-™loimf1 kallikv urowtn^

wlikh mu.t tmd to dinjui.- ii. - - '"'
e nature when se -n upon fohage.

the bugs have their mouth-

parts designed not for cuttini;

sohds, b'lt solely for imbibim:

fluids—the sap of plants or tlif

blood of animals. This beak

consists of a long, jointed

sheath, gr-ioved olong its inmr

face, and 'iielieved to be coin-

posed ot the mf^ditied upptr

and lower lijis. When not in iim'

it folds out of the way by lyini:

close against the under side of

the body. Within this grooved

sheath lie four line bristles

which can be lengthened or

shortened. Two of tliese tour

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 eases, at least ol

the plant-suckers, its tip is

believed to be merely brought

in contact with t''' i[)ot to be

tapped and then trie bristles

penetrate the surface. The

secretion of the salivary giaiids

is then passed down the sheath.

which has the effect of thinning the fluid to be imbibe^d by the Insect, and so redm-ed

it mounts by capillarv attraction between the bristles to the dosi'd mouth. his

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, Ih.r,

are species in which for reasons connected with their habits the wings are not

devel ,i)ed. .\ccording to the character of the wings the bugs have been divi.le.l

into two sub-orders. In the first of these, or true bugs,' the front pair differ Irtini

the hind pair in having the basal half of their area of a thicker, more horny charact.r

than the apical half. When the wings are closed at rest these thinner porti.in-

overlap. In the second sub-order,2 which in< hides tne cicadas, the plant-lu.

and the scale-Insects, there is more uniformity in the consistence of the' front wiiiRs,

which are not laid flat on the back, but form more or less of a ridge above it nm

which they slope over the sides of the body. In both sub-orders there is little

change of form apart from the acquisition .li wings, which are gradually develo|»i

outside the body.

One of the characteristics of the race is s-ich as to force itself upon the att, ntion

• Itemipiera-hctcroptcra. = Hemiptrra-hnmoptera.
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Mour of the excretion from these is ver offensive t,,hT "' '^"'^ ""'

The te'-bl^Vt tuluv'rL"'"? '" '"' """'""-"'^^ " '^ ^o^o-'v developed.

cur.,uslvS d In'rhe- I'ddsTdrri;' T"" ""^ "' "^ three divisionT is

division > that takes on theTarTe and
'

'^t
.'" ' "T"''

"'*''<"' '' '^ '^^ «^«'

form of the bodv. The seeond divt^nn^^T T" ""' ™'*''''>' "''^^ '^e true

:-£';'=/£'--=•=
as water-measurers' look
like stirk-Insccts 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 b<-ing longer than the
t>o<lv. but the legs are v.Ty
long and slender, and held
in the positions common to
gnats' legs. Another's is

'ike a small long-horned
.grasshopper. Two others
are ver- ant-like, and a
third* ,s so in its early
^'ig.'s, but here the re-

semblance is largelv due to
a P.ili- mark on each side
"here the hind- and fore-
•wdifs join. These pale

'Prothorai. -Mrsothwi., liy.if,,,,,

A smaU exarnpir o( thli tllicudinx parasite ..

'HiTHiurla

**«

• 'if thP hnriv

' Ortliostir.i.

*hown mainmrd twrlve tlmM. Ii* PitPtj«1-(l in front <it thr hra-i.

ipcs, 'NahiBlativentris,
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patches have the effect of painting out as it were part of the bcKlv,

and so alterinK its apparent shape that it becomes exceedingly ain-

lilie This likeness is especiallv noticeable when the bug is seen from

the side. In some of the foreign species this resemblance to other Insects i-

stronglv developed. A Brazilian siwcies' is to all appearance a young stick

with thread-like bodv, and the exceedingly long legs are. of course, hner still. Ihc

first pair ha\e the foot hinged so that it can fold down on the shank, mantis-fashinn,

and so serve for securing prey. A Chinese bug.^ three-quarters of an mch in length.

is got up exactly like a daddv long-legs ; and a related species in Brazil bears ,,n

extraordinary resemblance to a large wasp, and imitates the buzz of the wasp.

\-erv little is known of the life-histories of the various species of bugs
:

l.iit

it has been ascertained that a few species at least display some parental instin. t,

such as one usuallv finds restricted to the social Insects-ants, wasps, and bcs.

The most noti'worthy cxamiiU is a Briti-li

species 3 found on birch-trees, which emulai.-

the domestic virtues of th<' earwig, si'cing tli;ii

she not only lays from thirty to forty egg- in

a diamond-shaped batch, but mounts gii.ml

actually over them for three weeks, when tin \

hatch. The young bugs remain with tlnir

mother, who covers them liki- a hen covers lu r

chicks, until a few days before their lirst moiili.

after which they separate. In the South ni

Kuroi)e there is another species,' whose si<k>,

legs, and antenme bristle with long splius,

among whi.li the male carries the eggs, wlii.h

are probablv laid in position b\ his mate
;

but

of this nothing cirtain is known. The ocean

bugs.'* with which wc shall deal separat.lv,

also carrs- their eggs, but the carrier i- tli.

female. In some .\merican species of In -li-

water bwgs" it is thi' male again that i-

..ntrust.d with ti,is task : tliev are lai.l in h broad pat.li in the middle el

'"' Xtne lemaik.ible lorm- of bugs shouM iH. ,,,, ntioned ,,m connm.n tre-.h-«,.l,

,

-oeces the water >,.,rpioM, which is so Hat and th,n that ther,- does not appcn to

,r «m for internal o!ga„. but thev ar.. there, nevertheless fhe 'n»U legs u.

„„ f,.,. b-nt on the shank t.. enaW.- it to capture .nd retain its victms M k

,l„.v ar .emg ble.l to death, A UHT.. remarkable .ulaptation ol the fore-legs tml,

,„„,«« is hiund m the Burmese ,ral.-bug/ wh.«' upper parts are hbc,;,m

urmshed with -pines, and the tore-liml- are shaped like '"^- "'1>1"- "''';;'
, , ,,,,

The hugs that su,k the ,ui, . - of plants include -everal which have t le h. d „

to select man's crops lor the pur,.«., and til,, .ne - ".'"r:T"Tr' 'a^ I .i

list of Insect pests. Among the* is the mosquito blight" °' /^e ha t I... ae^

which has remarkable outgrowths from its fore-body, and °"^ °* ''^^^,^'~';;
*

' (.hiliiincll.i tilivcntris

...Kl) lU-.i.

I,iil,<-t< , Is r>'iitiirkjl<l< l<

I nf tlx' liiiitl. b'ltH Ms riHii

JMT-. It 1" li'-n- ihuwii I

tlU'

* Mviutiniliii tii'iilini

H.ilobatrs. " /.aittia

,.,„ intrr?;tinctum. Thy!!
' Carcin<«"ns l>in(!lianii. " Hol.-|R-Itis
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The Bug Family.

sometimes gets m a cup of tea. There are
at least two others, the chinch-buf; > and
the cotton-staincr,2 that are destructive,
the first to corn and grass, the second to
the cotton crop. The latter species has
also taken, in Florida, to sucking oranges -

not the leaves, but the fruit-^and wherever
one has dippi-d his beak through the peel,
the orange begins to rot.

But the gnat pest among bugs, the
one which has created a |)rejudice against
the whole race, and almost made the word
one to be tabooed, is the atrocious blood-
suckcr^ 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 probablv
only the poor that suffer from this jn-st
but in former times all classes knew it too
well. 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
(our hundred years, probablv entering
our seaports in home-bound ships, and
gradually extending from the circumference.
I" the centre. In the bed-bug wings are
not developed, though the vestiges of them
may ^lill be found. It is possible that
Imding man with his ships and couches
-« good a carrier to e.\tend its distribution,
't gave up developing wings as no longer ''*"'"

uecessar>- to it. We do not wish to dwell »„..,
^it length upon what man\- readers will ,"i'^;;,i

probably consider a disgusting subject "" "

f^: tZa:- r:r'm ,;::•t:-':-jtr tCSs^; -: --
them from the possibilitv of an in^•..s,on of bc.J-bu!r Thk 1^ 1

/"" P'"'"™'
"HI founded, for it is said that the red-coal tt ^c ^n:i:t'[:X::.'"-::

' Hlmus iPucoptenis, ^ Lj-Mk^ro,. Mitur.lt.is .(,„,« Ictuhirius

Waii-

Thrrf li s

.iilniirabb.

ii "lit uinig

wmf m
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.\.,t .mlv i- tl.i~ M,, but llHiv i> ,,ii..llur b.i,;' ilial Hi.- i.Un bMn-inlr-l.-d lio.i-

,

ami f.r,U ..pun tlu- p.-ts. Thi> buK-killii.K bnj; i^, Imw.v.T, ;. nitl.rr cliinK-Tou-

ali\- tc. .all in, lor lu' i~ -., loml ,.1 human bl,K,,l llial b,- tak.s it from it, ~..inr.-, a-

W.11 as sirond-liaml. In its .arliir unwinK.d cmditinn tin- llv-bu^;, as it is s.mi.

times calU'il Clivers its back ami limb- w itli dn-tv nibbisb, which makes it s.arc,lv

reccmiizabl.' as what it is. Uut th.' bed-hM^ ha- an.,ther enemy m the sha,*- ni

a little black ant, allied tu the iiiniut.- velhiw ant an impcirted spe.ies-that

often establishes itself umler the (l..ors ami hearthst.im - ..I houses in towns. It

is said that Ihe-e ant- if ihr^ tak,' up .piart.rs in a buK-inlest.'d llou,e will soon

effectuallv cli'ar out the re.l-

Hawk-Moths.

Thoufih the hawk-moth- an

the larKc-t and handsomest "i

our moth-, tlu'V are littli' known

tothepulihc,exee|)l when pinne.l

out in (ollections. Then lhr\

evoke admiration :
but il .1

livinj; specimen should chame In

put in an appearanc tlinuii;h tin

open window at twilight, it

causes the };reati-t roiisterna,

tion and alarm. It it i- one ni

the larger siHcies, whether it be

the rlealir--liead or not, it i^

almost certain to b<- a-cribed I"

that -piiii'-, and various iciii-

-eiiuent evil- will be kared, N"

doubt, were they seen more

Iriquentlv lliiv would in-i>iic

less alarm ; but tlu-y have a w,n

111 -ecurelv biding them-elM-

diiring the day, and do not tlv

until du-k. The general -clu im

of colour and marki.:g 1- -"'h

re i- ,1 gener;)! hiirmoiu' with tlue

,1 the-o kiri;.- moth- i- well wuliin

\ /

*

i,k-ii,-,i

,
th

that, when the wings are folded to the siil

surroundings, -o that it may liapinn that one

range nl the eMsight but remains unseen.

The caterpillars, too, from their laige size

again colour renders them all but invisible in

marked a- to make the beholder afraid t.

„ . , ,1,

s. Ihe largest ol these caterpillars 1- that ot tin

-Ir ulil be lleipientlv -een, but li. ri

i-t cases, and the exception- ari'

111 h them.

ar .oinething other tli,in cateri illars

deaths-head hawk-moth, -whichwh.ii lull grown im ,1-ures about hveinc

id ha- , dii iter of i
than etc Its I, III IS VI

lesin It

tureen.

.'III

in the belief that tli'V
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bt'iiHit)Ti«iKht

rtHl iMitrli '* h

il'i.AK Hawk
.itiiiiiil< <>l tlii-

.11 1'l llH- ton-wii^ .

Il'l ihi- BTrybTOWll inlnllt •'

^ which an- laid on lacli side seven obliqueM striixs. These stripes are compound m^ colour, the upixr half o( each being violet

^^^^K. or purple, the lower part yellow. The

^.^^^^^llll tips of these stripe's from the two side>

^^j^^^^^^K meet on the back, so that when

V y^^^^l^^^ from above the caterpillar may be said to

^ Vt^^^^H^^^^ b,' marked V's. Now.

P^^ttuH^^B^^K^ all hawk-moth caterpillars that beai

^^^^H W ^^^k sp< . s

W^^^^^^ ^^^^ the
' ^^^^V ^^^ In these' cases the i-

^i^F^ that of a (IvinK leaf that has curle.1 i.p

"'"
' " from the sides and shows the strong vein.

.'"":'•".:::«
,if the under side.

i,
-

,„.,„h..r,,.,„.i.. The next largest of our sixvies ..I

hawk-moths is";h;fine but more soberly "''o-^d .™"-;'-''';
,'>^;;.'';,^^^^^^

.„. we , an only claim as a sort of half-natn. ^_.
.s .reU ^^^^^^^^

years the moth ixcurs in comparator

abundance in our eastern and south.
'

i.

counties, and this fact, combined with in.

creat raritv ot the caterpillar, has led t.j

the conclusion that at least most <.l "..r

specimens have flown over from llx

Continent. The full-grown caterpillar ,s

four inches long, an.' feeds chiefly upon the

little field-bindweed that mostly trails

along the ground. The caterpillar vari,-

in colour from a bright green to <l..rk

brown. It is alwavs green in its youitrr

condition, but when full grown it is mn-i

fre(iuentlv brown. The young ones, "l

course, become associated with the k^nes

in colour, but when more fully grown, ...id

larger than the leaves, assimilation > iHf

colour ot the ground upon which the le.i»--

lie affords them better protection. On of

the finest of these caterpillars is that oi th,-

privet hawk-moth.2 ^-hich is also on. ..i

the most abundant. It is tour inch, a,

ivolvuli, S li«"'""

M«»sv'
{F.suf.ri.s.

CATEBPILLAK OV the I'OPLAB HaWK-MOTH

at, lo™.l n, popUr. »l.,l ~nll."V "' •^^ "il'^ZtiT-^
cokHiml K«.ri. with .liwHwl »'ni"H of whit., or >..|»*<"^

' Sphinx



Hawk-Moths.
»6s

.>way fr„,n its f,HKl-,>l,„„ thi'v .?„»..

r

** '" " '"'l""''^ taken

with .he curves of \ si m ' m rU"
71;""""^

^'f
--"'"'K. - ^'^ree

.asv not to see the eatenX when r ,

l'r'vet-le;,f that it is verv

An equally plentiful Ssish ," /' '''" '"''"" '"'"' ^our eves.

is ^ellov^ish.«reen, made more n^low'hv K .^'m
'" ""' '^'''"-^ ""' '"'""^

dot. of yellow. The si.l.":^,
" 't, r^^eliow "1^, ^'T"""'

""" ~-"' --"

-.o-.ee„. xHe eater;;..::';,;^ ii^ ^iix -;:?';•;?-: i::..-^-::;;:!

liv„„o,h, Tk. ,.
^^' IJSATHS-HEAD Ha«11-M„t„

'"BP^tpd lt« pupuUr natiir U'itli'iiu..t T..ru„ . '— -— -

»xi..l Il.-ii.v,ri„«,r,,,|||y,,|,.„,i,„|,„,|,i,,._,j;^,^, 1^
.il|-i.l«~.

n .olour ,s brownish-yellow without an^• definite niarkings but iTatThis Vil

- ^.™.t it is less than half an il!:; tti^lttfll^. ^'^iit::!.X^Au,„T,h„ pop„„. . „i„„, ,„,,. . „„„;„,„„, ,„„ ^^ . ,,^ ^^^
_
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,„ ,l.rk «r.rn, :h>.1 .lown tin- Im, k r„n tw., ^. 1„« In,,-. «h M
,„l,..r. ;.,MH'^.-- ^'1""« "'•• -"''' " """ 'l"-v 'v-"l'l'- ""

,,i„„.,,..v.; „,.„„ «l,i,h i. U.-,K l.at,r . ,v,MM, -.n,H. ,„„-

Ilnvvn th. ta.k. «ith ,, v.ll..wi-.l,-«lnlr .tn,- ..l,m« j.ul. -ul,- ol

i, |„ll„«r,l In .. luii'l "I "" Ki''" «'"""' '"'"'" """ ^""'"',''

«l,it.' -tiip. ,
lnll..«r.l bv i;r.rn, aiul >h "ii. l.^t.r. a- 111.-

,,,„,,,i„„'„„,-..w. in LnKth, .1.- lin-^ ..t br,.k-n mt,. .hor
.
r

1,.„„L, whul, b..ll.r k.vps up th- M,nm.n,l,. tu t ., P""'-"-' -

n„. ,n,.th 1ms it. vvinK- 'l^'rk .fv. <l.m,l,-,l an.l str.ak.M u,

h

,,,„„.„. This is ,pnt.' ^>
-""'- 'VI"-

"I "V"'"',' « ,,-n

w„n,l,-rlullv .-ff.rtiv,- in n,;,ki..« Hn- In-.-, I ,nv,- 1-1.- v

r....in« daring' tlu- .lav ..n llu- l.ark ..1 tlw p.n.-trank,

\n„tlu-r tv|«- ..1 ..n.anu-nlati.,n >~ l...n,.l n. th.. .aUTp.lla,

-

„l „;,. .-l.-pliam hawk-nmtb' ami th,- small .-l.-phant. - In ll..-

„,„„„, „1.. ,,i.,,,,i||ar is a, f.rs, v.n.m.sl-wln.. ami ,,.m.

,„„„„-n,lv ,„l..ar,-,l. .-N-.-pt that tlu- ta,l-h..™
^

bla.k T •

f..c..l up.,n 11... bairv w>ll..«-l,.-rb ami '1"''- '' .^.''^ "
' ,

'

tlu-ir .-..L.-ninK nuk.-s tb.-,n nu-..nsp„ a.M,s, A I ttl.- lat

,,,,.„m,- Kn.,-n, ami s„n,.- ..t tlu-m r.-ta,n t n, ...lour until tb.-^

|,av.- b.-.-.,m.- f.ill Knmn ami tl.m- in.lu-- lonn
;

..tlurs b.

br,mn. Hv thi- tinu- tlu-v an- d..tt.-.l «Ub bla.k anil

pall- liinKltuilinal lim-s, A

I'dUl.-

a l.-w

ni.in- inip.)rlant iti-m in

l;',";,.i.';,'",il;"''.,ii.!i'i'""';
Ib''"' il.-vi-l.ipnu-nt is till-

''!.i'"\"'i,'!!!'iJ''''X'''-
''"'>' iipi'^""''""''' "'

''^'''"

''''''''""'i,l«,^.i.'''l.^l''~.ii,
sp.its .m i-i-rtain si-nnirnts

;^;H:'3n"^™r'''''' b.-himi till- bi-ail. Afti-r

thi- tbivil mmilt tlu-si- an- will ilHim-tl anil i-v.-

liki- As tlu- sizi- .if till- .-ati-rplllars is n.,w

liki-ly ti) n-nili-r tlii-ni ratlu-r innspirm.us if

thi-v fi-i-il bv ilav. tlu-v n-tin-. a(ti-r tlu- nisjlit s

fi-i-ilinf... am..nf;<l.-a.\ K-avi-s anil lU-bris at tlu-

f„„t iif tlu- l.ii..l-plant. fnim wliuli tlu-v

partiallv i-xpiisi- tlu-msi-lvi-s in tin- aft.-rii.«Mi

appan-ntlv for tlu- purp.isi- of K'-KinK •' -""-

bath Wiu-n in n-p.is.- tin- hiail ami lu-xl l«.,

si-gm.-nts an- ilnnvn int.. tlu- thinl, wbuli has

tht- i-l1i-<t of ilisti-mhnK this part ami i-lilart;lilK

tlu- i-yi-sp.its, whi.h b.'i.inu- v,-ry pn.mlivnt.

ami look liki- tlu- n-al .-vi-s of si.nu- h-r.Kious

littli- bi-ast an apjiarition sulVuli-nt to siari-

ort anv fooil-si-i-kiiiK binl. Tlu- .ati-rpillav of

the small i-li-phant bawk-motb, tbouKb of

smaller size— two inib

decoratiim and habits.

. I tuTinami

is very similar in

Iprnnr.

riii; I'Klvnr Hawk-M.tu

» r. it.inilUis
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I68 Marvels of Insect Life.

One other small firou]) of thusu interesting Insects must be mentioned, con-
sistinf,' of three species, of which one is that notorious impostor, the humming-bird
hawk-moth, and the others the less familiar bee hawk-moths. Mut for the
characteristic horn at the hinder end of the back there is little in the caterpil'ar 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 chicfl\'.

and by its habit of remaining suspended on its rapidly vibrated wings whilst its

proboscis is extended mto a flower, has caused many persons to rub their e\(s and
wonder if they arc dreaming of being far away in sunnier climes, where real humming-

birds hover before the flowers. In many case>

it is very difficult to persuade such persons that
what they are looking at is only a moth. Thi
proboscis thrust straight out in front looks ver\

like a bird's beak, and a tuft of long scales on each
side of the other extremity gives a resemblance to

the humming-bird's outspread tail-feathers. In

the coloured plate (page i()0) 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 i^

suspended almost motionless, but the wings arc-

vibrated so rapidly that little can be seen of them
beyond a sort of halo such as would be produced b\

a wheel revolving at enormous speed. In thi>

picture they are sucking at the wild field-bindwecil,

as sketched by our artist, but in gardens they are

frequently attracted to white jessamine.

The bee hawk-moths, distinguished by the

breadth^ or narrowness' of the opaque border

to their transparent wings, are equally deception>
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 In

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 ca~t
off from the centre of the wings. Like the humming-bird hawk-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 Fearleas Fly that Defies the Driver-Ant.
The driver-ants of Africa are a terror to all other creatures. They mai h

in such enormous numbers that everything which desires not to be eaten has to

' Macroglossa stellatarum. HemarM hiciformia. ' H. tityus.

PllOloh'] iA.E.T,mef,r.E.S.

The Elephant Hawk-Moth.
Ow of the SMiall'T of Itic fiawk-moltl?. .nnl of i i-ry
neat and pteasinti appi-arann-. Tfi,, fon- wings
are tiTFi'nUh. with two stripes of iwv runiiinR from
life lip. of whicti mw foniis tin- onttr inarKin. Tiir
hind-wings — i-ntintv hiddt-n whin the Inst-ci
isatrfst.asinour photograph— have a biarlt hase
and a broad iii«--coioiin'd niargiiial batid, lis
rentarliabtt' i-atirpill-tr i^ ^howll on pagi- 167



Worker Driver-Ams
ii liiaBiiBcaitoi „ ih,. ,„,;i,

,;,,„'"'

'

»— in oiJ„ i„ ,ho» ii„. ,„„, ,||V.,

,'"

"" ^P'-cK-s, which i^ (li-iJriBMi.h

A Fearless Fly that Defies the Driver-Ant.

«y before th,™
: fn,mih,.,„,kn»„|, andtlR.""'•- to ,1k. 1„„.,. |n,h,„, the elenha ",

,

^'^-Ib. and the warlike native nvrn'stov

a tuallv ,|r,ves all creatures before it and
^ose.ha.,a«orfa„b,.he„.avareeons;„:::!

ill all the reeords and .,b>ervations ofnat^iirah^s and travellers in Africa t^ tmlesa^d on the other side --0, any deha;",
t-c all-,on,|„enng dru-ers by other creatures

.K '«' quite rceentlv .Mr. \V \ I amborii
of the manner in which an insignfem'flv '''b';'''y''""^'^'''

'''^"'•^'™^^^^^
bliicbotle, openl>- deprives the driver o" it n,," ,"'',"^^ "< ""' <''™'"<'n
'li^' chrysahds that should devebp „ „ T '™ "'"'" «"""'''<* •"'^•'^'-
••cndental or isolated instance o he flv aZn "' ""''• " "'^ "«' -"
ind picking up something for all th '

* ''"°'' " "''"'"" "' <irivors
s ow that so niiny of the ^an,e species of r.T""'', "f"'^'"

''> ''' '"^'-^o-
"f obtaining food that it must bl habifua/w h h'"" t" ™«"'^"-'' '" this method
behaviour of the flies without fullv unders'andta. t i'"'

'^""^ "'*''' "''^ ^'""«^'
business connection the,- could have w, such T '"""" *° discover what
November 8th, 191,, he\erote to Professor Pol'

"'" '"'"='' '° ''«"">• as
1" solving the problem between tLZZZ^ ,'

"''^''"^
^ " ' ^^'''-'d'^d to-dav

and the black driver-ants.^ A column 1^^™" '" ""' '""" "' "'""'" '^'^
stream, following precisely the 5^7° ^r vers wa.s crossing a conduit over a
*veral times before

. ./ """' ""'"I'"-"'' 'hat I have seen them traverse

;
*oon saw three or

fmir of the flies flying
about the moving column
and occasionally settling
n<'ar it, sometimes on the
Rround quite close to the
ants, sometimes on a
blade of grass, stone, or
other raised object. Such
as settled on the ground
"ere e.xtremely alert, and
biing able to run rapidly
ni'ver allowed anv ants io
approach any" nearer
to them than about a """'*•

quarter of an inch. When ju-m^-, ,,
.- .-..>t«.A.vT.

as frequently happened' i^:S[!S'"'^^'^^'^l^<^'''^:!:';r\tX:i^

' Bengalia dopreasa , ,

I'orylus nigricans.
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any ant iiiadc a littlr ciniiit awav Iruin tin- main limly, a tly would ^'cm rally inir--ui-

it at a (ii>taii(i- nl about half an ItkIi, hut hackint; away (hnttiv the ant turntd

towards it. . . . Kwntually I saw a Hy ^talkini; a minor ant whirh had strayid

Irom the main body carryinK a pupa in its jaws. Suddenly tlu- tly rushid lorward.

and it must havi- driven it> ])roboseis, which seems to me armed witii strong' bristle--,

into the pupa, for the ant was brouf^ht to a standstill with a sharp jerk.

" Then ensued a tu^'-ot-war between ant and tly fa-.tened on at ()i)piisite ends

of tlie pupa, but neither had tlie advantat^e till. a> it seemed to me. the ant mii--t

have ;4ot anno\ed aiul. loosenin;.i its hnld, rushed towanU the tly, wliieh, of --ourse,

instantiv flew off with the pupa, and tliis it proceeded to suek on the j^round about

a foot away from the ants. It allowed me to f^et quite ch)se belore takinf.; to tin-

winji with its prev. and it settled af,'ain two or three feet farther off and became

so preoeeu})ied with its meal that it fell an easy victim to my net.

"
I then carefully watched a fly hoverinj,' over the ant-cohmin. It suddenlv

swooped down and r(jse instantiv with an ant pupa, with the dri\'er that had been

carrvin^i it still hanginj,' on, fixed to its proboscis. The Hv carried tins burden for

about a foot, then droj^jied it and alii^hted on the ground near by. The ant started

to run away witli the pupa, but the

tly pursued it. aj^ain impaled the pupa,

and started a tuf^-of-war with the ant.

Neither side had any advantage, and

then the fly rose aj,'ain about three

feet into the air with the pupa and

ant, and after a flif^ht of about eif^hteen

inches let them fall. The ant beini;

discomposed by tliis procedure let K"
of the pupa, ami no sooner had it done

so than the fly seized it, and, tlyin;;

off with it triumphantly, settled near

by and proceeded as in the previous case to suck the prey. . . .

" Tlie flies were not always successful even when they had ^-parated an ant

with its burden from the main army, for a large ant carrying a small burden often

got away owing to the diflicult\- the fly experienced in getting hold of the load

without falling into the jaws of the ant. i subsequently witnessed these manieuvn

s

many times and secured a little series, each fly with its particulai ]>re\- and the ant

concerned."

Several other species of flies, closely related to this bengalia, have been detected

in the last iv.w years j)reving in the same manner upon ants and termites.

Crickets.

The crickets, belonging to the same order ^ of straight-winged Insects as the

grasshoppers and locusts, exlnbit their relationship particularh' by the hind-limbs

being develo])ed for leaping. Their long, blender antemia-, the similar methoLis

of soe^d-production, and the situation of the ears, connects them with the lon^;-

horned familv. But there are difterences which distinguish them at a glance fn in

' Orthnptrra.

The Fly that has so Fear of .\nts.

T!ii^ Afrir.iii tly r.'pr. sititici IWii .iiirl ;i li.ilf liiin- Ilii> .n I
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bothldiiK-licirns ;incl >hiirt-liiirns. Tlv most loiispiiuoiis of thise differences is seen

in file form of tile upper side. In all the urasslioppors this is keeled or ridded, but

in the crickets' it is flat ; and this flatness is not disguised bv the winns and wiim-

covers, for they lie fiat upo.i it. A small point here accentuates their disfi. ction

from other families ; the rif;ht winK-cuver overlaps the left, which is the opposite

of the fashion prevailing throughout other families of the order. Tlie hind-bcnh

ends in two long, slender tails like antennic, which are called cerci, and bidieved,

in many cases, to act as antenna.-. The sensitiveness of these cerci is probably ol

tiri-at importance to Insects habitually taking refuse in holes and crannies, a-

affording them information as to possible dangers from behind. Another ponit

in which they differ from the long-horns, and agree with the short-horns, is thai

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 tli.'

wing-covers and are longer than the bodv, they present the appi'arance of an

additional pair (if cerci.

We have said that tlie

mi'thod of sound-prcKluc-

tion is similar to that nt

the long-horns ; but even

here there is a differenie.

In both families the chirp

is produced by the wing-

covcrs, but in the crickets

both of these are provideil

with a well-formed file

which crosses one-half nt

thi breadth of the wing-

cover. By the partial

The Cricket of the Heabth. opening and closing of tile

The iiHTTv link' fhimip.r that makes ilshoiiip in dcWUve brickwork aroiiiiJ the kitchen wing-COVCrS thC filc of OUC
iinplaee. is shown in walking attitnilf and just allKhti'd fi^in its flying tap. The "
fnstrninent by whieh it effecfi its shrill call is shown in other photographs. jv^ draWH OVeT the nCrVUreS

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 family, of course, is the house-cricket - -

Milton's " Cricket on the Hearth." In one sense it is the most remarkable of tlie

crickets, for it is an example of an Insect that has voluntarily given up an outdntir

life, and taken up its abode in human dwellings. Where was the original home of

the house-cricket no one knows. It is common as a household Insect all o\tr

Europe, and indeed over a considerable part of the Old World, from which it appears

to have made •»« way with human colonists to \orth America ; but it is not kmnvn

anywhere to i. .d an outdoor life. Occasionally it may be heard, and sometiiiiei

seen, out of doors in the warmer days of summer, but then always in the immedi ite

neighbourhood of a house ; and it may be surmised that it is then in the act ot

' C.ryllidip. * Grylliis ilomesticiis.



Crickets.

" has l.ft. \y, |,av.. kn„„„ i„,|i.
vdnal cn.kHs ,o s,,.k ,„ star ,

"lon>-,naho„s..,l,a,„,,s„n,Kn,,,i..,l

.>knd.bu,af,,.r a clavor ,„',,,,
I- part aKain, |,r„babl>- l„.,.ai,s.. the
>;".W''r had not mad. pro.HT pZ
'iM(.nf„rth.-mintlu.kitdi,n.

It liki's
a muse «h,T.., because it is to be
h'<lden by tl,e installation of the
ranse, the brieklayer has no, been

t"o particular to tinish off the brirk.«wkot the kitchen hreplaee. and has
t n„n,,n,us ehinks unfilled bv

":"•;: "''-', "'^' «arn,th-l„vin^
'Hckelean hnd eosy lodgment. Or

ma.N be eas,l>- tunnelled. In sueh
T'

'"' ''"••'•'^'- it oniains quietly allday, and at evening emerfje i„,„,he
'«>•- and feeds upon such s "a s f'""d as ,t can find. As one mi.htpect,„ a creature that ,spends2e,
o Its hfe ,n close pro.vimity to a

To different persons",!, t^'of""'"''
'" '"'' "'">'->"l^ - '" vessels of

th- mckets-botl, „, the house tndh eld-,, variously considered aI'asure and a nerve-racking infiie-

'he developmental histor\- of

b. V of ^L'-'r
'?PP"^- The hind.

' > 01 the fema e ends in a i„„

^'"^rtubebymeanstf^hth^S

'7.?

l„rl. II. '".f-
'"S'-U-Crkket i

111 th.. lb. nan Pniin.i,!., av *, ii ,, i„

-"iii'iiiii'*- to b.. haiulv 1

k.'iit (or both [,iirp„v

«. l/,i

AiiK-Htkn.

water.

1 ami thu

crkki-t,

of (hi».
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I~ ;ill!r lli clip..-j| 111! IKK^ IN -.ill- IKAIU-. Irnin llh~c led. ll ..Mt ininiilr. ~i\

lt^«l^l crcatun-, miiili likr hir-ilf, ixitpt that they liiivr nu wint;-. Tiiiv run iunl

K:ip, ami Ici'il and hihw, ra>tiiiK tliiir >kin> livf nr ^ix tinir> to piimit the latl. i

pnjii>>, and imlv at tlu' la-t niiiult anpiiri' mnti^.

Onr nl llii' lavciiiritr cihjiTt- (if tlic niirriiM-.ipi' i- laliilUd " ilir crii ki I ~

tiins;iu- "
; but, a> ii-iiallv pripariil and ininintid, it i;i"'-. I'ki' 'l"' mi. i.iMnpi-t -

"
lonKiii' "( l)low-llv, a tiilallv ..nnni-iiii* nutinn nl tlii' (ir^:an a- fminil in tlir niuMlli

ol till' Insirt. Till' " Innum' "
iil tin- irii kit i- nally a gmovc'd I'Miim nii' nil tli.

IcmiT part iil the m.iiitli. and -irvo a- a (haiini
1

liir till' -alivaiy tluid. Wlutli.r it i-- aitiiall\

cmpliiyid in lapping up licpiid I n\. a- lias br. ii

siinKi'strd. i- iipi'n to (pu'stion.

In aclditiiin t.i till' hiiiiT-i riikrt, wlii. h

may be a native or an immigrant Iriiin a warm, i

riiuntry a> its adoptinn of an induor In.

sUf^'Ki'sts we liavf tlu- wond-rricki't. tin- tuiii-

crirki't. and the moU-crii-ki't as oar s..l.

Uritisli riprcscntativi's of tlu' rriikct lamiK

The molc-cri< kit dittVrs so mnarkably lr..;ii

till' iitlurs tbat it rails for siparati' tivatminl

Till.- tiuld-i-riiki-t is ni-ithi-r so pU-ntifiil ii..r

so wfll known as tin- liiiiisi'-irii-ki-t. One mi,i,'lit

go so far as tovi-nturi.- tin- i-stimatc that toi-v.n

thousand pi-rsons in tlii-si- islands who haM-

fri-ipifiitlv swn thi- housi--i-riiki.t, not oni- lia-

si'i-n the lii-ld-iricki-t- that is to sa\- alivi- ali.l

in a stati- iif freedom. Tliouuli the two are built

on similar lines, there is little danger of emi-

fusing them. The livel\- pale-brown ehirrupir

that makes oar kitehens ring o' nii- ..- with In-

tireless hililling, is not onh' smaller, but ninn

slender tli.iii his bkiek relation' of the field-.

He has the same sipiare head and fore-body, die

flat baek produ. i-d by the wing-covers.

ThK W.KlIl-fKKKLT. turn sharply down to protect his sides.

pri iduces his song tin

III

vav that i-

ridges of the other. He can

his wing-covers where they lap

to him. It is thus

laking his song sound as coming from a distanc

close at vour si<le. Kabre

by scrajiing his file of <me wing-cover over tlu

heighten the sound by loosening the edges ot

)vcr his sides, or he can soften it by pressing tin -e

that he jjroduces the \enti ocjuial effect i)l

.vlien the musician i-

ck.'t>.
•ho hi .xiH-rimented with captive

the immiifllcd sound can be heard at a distance of four hundred

The life spent in Provence has given

i)])portunity for compa

whosi

iring the songs of the

1 ClrvUus tamiK'stris.

irils

him ami*

Ida and the field-cricket,
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h<

that till'

i> ii~ iicAvcrlul a> tlif iilhiT, ha

iif till' I'li'lil-i riikrt has m
thi- (li-plia~ni|,' ran.- i|uahtv "i t

•icaila'-. Ill' Ki«-- furthrr than thi*. !• :

hi' in>tituti> a ((inipariMin bi'twi'i'ii tli'

miisii' "f thi' tii'lil-cricki't anil tliat ci( th.

cri'stnl lark.

"
I am ini'lincil ti) phu'i' tlu' irii k. t

at till- hi'ad iil th.' ihnristiTs of spriiu

In till' wasti' lanil-. nf Provi'mi'. wlu'n tl;.

thvmr anil tlir lavi'niliT an' in llnw.i

till' iriiki't mins'li'* hi- noti- with thai "i

tht' cri'sti'il lark, whiih asiinil- lik. ,

lyrii-al hri'Wiirk. its throat swi'UinK «nli

miisii-. tn its invi-ibli' statiiin in ihr

clouils, whinii' it piiurs its liquiil aii.i-

upun till' plain bi'linv. I'riini tlit' t;r'"""l

thr ihorus 1 ( the crifki'ts ri'plii'S. li i-

iniiniitiinDUs ami artli'ss. yi't hiiw «i II ii

harni.mizi-s. in its very simpliiit\'. «itli

the rustir jjaii'ty of a worlil ri'ni'W. .1

'

it is till' hosanna iif tin- awakenint;. tli.

allchiia oi the gi-rniinatinK st't'd anil 'In

sprimtinK blaile. To which o( the twc

pertorniers should the palm be giv. n
•

I should award it to the cricket
;

In

triumphs bv force of numbers, and iii>

never-ceasing note. The lark hushes hir

song, that the blue-grey fields of lavemlir.

swinging their aromatic censers hilon

the sun. may hear the cricket alone :ii In-

humble, solemn celebration."

At the beginning of June, tin

female with the tip of her hind-hmh

bores a number of holes in the earth, ami

in each hole she deposits a batch of >lia«-

coloured, cylindrical eggs. These variou-

batches amount in the aggregate to ahdiit

five hundred eggs. The holes containing

them are closed by the cricket 1« Ion

she bores another : and the eggs ar. lilt

In something less than three week-, thi

lUshinieggs hatch, the upper end p

like the lid of a box to permit t\v fiu

like, pale voting cricket to esca|i' ati



Crickets.
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P"l" "'" "'"• i I..ir,i,..t
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kin, ;iriil ilii- 1- J,,,,,

'7;

htl,>r,. It nil It;.-, h,...
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.''"''^- "' 'iriilnnnilVMl In

•""I t>-"ivl„. H l,ilU,„»M tl„. whit,- ..,,,11,
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l,il„ till'
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,ii,,.>ltvfc.ri, h,,,--

r"H. .S. li,. „.s
t" "i.rk with liit

ami h, \v<, i, 1,(1

iS'HViiti'^ a biii--

t"" l,ll,^' i.nc)„Kh

1" <",ita,'n him.
•Mid this is -rudii-

^illv l<n^'thlnl(l,

incl at th.' far ctKl

"i'lcni'd into a
' liiimbtr whiTc he
''" tarn niiinil.

I'litil this is ai--

iimiplished he h.is

to back out every
lime he leaves its

shelter, which is a
daiifjerons method,
'nr an enemy in

S,r-',:r,''''" ""--- ^^'hepasse.
^"" '"". "' "« <l"<'r "n mild, sunnv <lavs

-.-.".x:!:a::d",:t.::';.:"'^;
-"^ ""^'"^

'" -'^ ''<• ="- "i^ds. The matm.,
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the <>inter, only oceasionaliv
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,,I,.M.I.,I vMlh ll.m- .4.|.'"' "' "'"«- '' ''"^ """ '"" ''""' "''

Ih.ir -r,rn. I" U- 111. )ii..il.-l .»'.>-i"n Mi.A .iiv -,,lii..n i»m
livniK -niKlv. mill' .Hul I.iimIc, <.„\, .1. 11 nir li.tpi" n \Mm n <

ii,.,l. . intft lliiv "ill imlit li.ir.lv. a» 1 l.iiiiiil In u "lii'li I I'.n int..lli. -la

,,1 ., .liA .lull.' H.ill, wIh'Iv 1 -I1..11M li.nr Ixni Kl.iil I.. Ii.iv,- iii.i.l.' th.ni -.III.'. I
.1

iIlmiuIi iIh'v -.•.mill .li-li."..l liv li iiiK Lik'H .nil ..I llnir kii.i«l..lK.', v. 1 n.

In-I Ihiit K"! 1
"11)11 "I >'" '111"''- »""''' -'''' "" -'"^ '"'"' "''' "'" """"'"

uimii lli.in with a va>t mw .il -.Tiali-.l huiKv With lli.ir -I1..111; jaw-. I...MI. !

hk.' tlu^ -hi-ar- .il a l„l.-t.l'- rla«-. tll.v |..l l..lat.- an.l r..iiri.l th.H
.
im.m- IvpiLn

• IN haviiiK 11 -.-.law- ti. din. liki- Hi.' in..li -. li. k.t, Wh.ii tak.ii 111 liin.;

I , ..iilil iv.l hut w.mil.i that Ih.v n.'V.r ..ll.i. .1 m .Ul.ii'l ih.iiiMlv,-. tli.aiKli anu. ,1

Willi Mi.h l..iTni.lal)l.- W.M11..11-. 01 -ii.h li'il" a- i;r..w IkImtv tli.' inuiith- ..I th 11

hnnuw- th.v ..it lii.li-. llniiliat.K ;
an.l ll.A.i. ill 111.- .laMiin.-. -..111 t.i -tir

til in tw.. ,.r thr.'.- in. h.- iLnii li.mi.-. Sittiii!.: in th.' .iilian. .
ol Ili.ir .

av.Tii- lln \

I Imii.ill iiliihl a- will a-ila\. ti.ni

\ / tlw niidilU"I till nuinlli 1.1 Ma\ t

\ L / th.- mi. 1.11.- "I .|iiU .
anil in Imi

>^^ iJ^Bk .^^ ,^^^ " w.alh.-l. wh.li thi-v ai-.- mi"-i

W^

—

jSt/ viK.ir.iii-. mak.-

S^>-^^^^^^-^^«^Oi.Jr ,.|.i,i,, .iiiil in tin- -tilli-r 1 1-

ilarkni-- mav b.- Iii-anl t.i a

-icl.rabl.- ili-tan.-.-. In th.- hi^iii

niiiK 111 thi- -la-nii th.-ir 11. it. - .u-

miirv faint and inward ;
Imi

bt-c.mu- liiiid.r a- tin- -iiiiiiii.i

advani-i'-. ami -n .li.- awav .1^ 1111

bv di'uri'i'-."

This is till- i-rirki-t that tli.

l'.irtuf;iu--i-. Spaniard-, .ni^l

Italians di-linht tu k.-i-p in ii. ii

,,,„,,..,,„„,„,^, ,
littU-i-aKi--. wlii-ri-. Ii-d with l.ini.v

„r (ubbaKc tlu-v ki-i-p up an altniist iiii-i-s-ant -imfj. Tin- ,|apam-si-. ton, ai-- MM

111 ki-i-pii'- 'hi-si- littli- (ag.--biiil-. and tin- manularturi- .if tin- bamboi. rap-- 1- .m

miii-nt ini. tri- „f -u.h inipnrtani-i- that it lia-, or at l.-a-t did havi- f.irmi-rK 11-

.\ Mo-yl rr.'-HKh

,|1V Ht -HI.1I I-.- »l 11

..iiiiia I.V. .x. i'tM.1.1 Ill

I
;,- «,.» .,- ,...11. I

iiw-n tradi- Kiiild.

Till- woiid-i-rirki't ' is of siinu-what -imi

lalli-r Insin t li'ss indi-i-d than thu h

ilar habit- tii tin- hi-ld-iriiki-t, but 1- a 111

luuso-trirkvt.

Mosquito-Bees.

.1' have tak™ for thi- uruupiif suiial bi-i-s bi-l.mg-. pliipi-rly s)

to

TIk- name w

onlv one ^ or two of the- numerous spi-cii-s, bi-cau-i- of their smallnes ;1 p„-ll)lv

thev bite instead ..f stinKinK- 'I'his abstention from stinKinn is (

because

a defective develoimient of the stinging aiiparatus.

its pa

The sting is ther

Although it is not sharp

complete, except that the penetratini; point is stunte

all

-d and Muiit.

ouKh to pierce human skin, it m
» Tri[ji>n;i

:i\- still be av;

stiuito.

labli
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(iir some other purposi', wliich has not bi. u

asoTtaim-d at prisi-nt. Some of the species ;ii.

also known as dammar-bees from their extensni

use of resin for tlie construction of defensive out-

works to their nests. Tliey abound in m..-i

tropical countries. Each community consists of an

enormous number of individuals, and their conih-

contain (;reat quantities of honey. In conse(|uenc,

.

the\- are much preyed upon by man, monkeys, ami

other "sweet-toothed" animals. Instead, then

-

fore, of buildins uncovered combs on trees like th.

Indian honev-bees, or in holes of trees or ban;:>

like some' other hone\-storers, the mosquito-b. ,

~

enclose their combs by building walls of cla\' nr

resin. Bates has told us how, on the Amazon-,

most of the species industriously gathered litlli-

pellets of clay much in the same way as thi-v

gathered pollen ;
conveving it to their nests in

their pollen-baskets. They nest in tree-trunks

holes in banks, but in either case they build w,ill-

of clay to completeh- shut in their combs, and k.rp

out intruders. That their city is worth sacking

may be gathered from Hates' statement that Ik

saw a nest opened which contained two (piarts of

good honey. The largest species that he met witli

in that region was half an inch long ;
the smallvst

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 spi ciiv

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 bw-

are kept on guard, who are sufficient to block the

way. If a worker bee wishes to go out or conic in.

the middle one of the three sentinels steps asi.Ie to

make way but immediately resumes her post when

the other has passed.

An Australian species, known as karhi, i-

about three-si.xtecnths of an inch long, li ht

the remarkable constructional habit of building it-

comb in a spiral form, and enclosing it within «all-

of wax- probablv propolis—with an outer lab\ runh

of parages 'formed of the same material. Honey and pollen are stored in snocul

1 Trigona carlMinaria.

Entrance Tube to Nest of
M(tsQ'JiTO-BEP:.

Ti' fxcUul.' inlnidirs sfiiiifof thi'*. Urs miutnirt

inlrjiiif Udfi. which an- •a'^ily giiunUil bv

stilt ijirl-. This fxainplc, reilurf<l from acUial

siii - whirii is about fourteen inches lon([—was

maiie bv a sperii's ill the Straits Scttli'itH-ms, aiid

, coiii|n>=i'U ot rr>iii gathircd from trv



Mosquito-Bees. 18

1

jaw., and all stretch them ,„u ,0 L. 'M ,11 «, n'""". i "''"'l""
'^'^ '""''^ '" '''"'

an hour, by whieh _ ' "'"'"''P "'™ «' «'-™"''l '"r

time the prisoner is

dead, probably from the
exhaustion consequent
upon an attempt to use
them. The karbi have
the reputation of being
extremely fierce fifjhters

with their jaws.

.\nother species
indiKenous to Australia
is distin(,'uished by the
name of kootchar

; and
it makes the entrance
to its nest in the form
of a tube of resinous
wax (propolis) an inrh
|ong, the mouth of which
is kept in a sticky con-
dition in order to trap
intruders. At night-
time the bees close the
entrance by bmlding a
[lerforated curtain con-
si s t i n g of minute
Slobulcs of nearly liquid
gum, which makes
burglary difficult. Of a
similar character is the
much larger entrance to
Ihe nest of a species 1 '

found at Sint'aDore .

,. ^'"J,apoi t
,

.«.,[. III,-.. , AdTiipie Kivpf) I.

-i.;. cot^uii; rathe;"i:^,\^L;iu,;bu l::^^
"'""^'' ""^'•"'' -'^" '- ^

"?al^:s^;tmU'"'"^^' ^^™"""« "''''-'' ^'->-^ -X- it' nest in

Insect Kvf.s.

"f thi-lraKoJi-rti,...

:K. SI^P. F.L.S.

iipoiind fyt^ thai
hi' rcitiipoiind cyfs
ri' thought not to

pie Kivf

that

'I"hc method of rearing the

Trif;r»na collina

mng approaches more to that of the solitarybees,
ij-
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if wf may taki- Cirard's (,bs<ivati(ins iil another Urazilian species • as apiilvint; t..

the gcniis^ He savs the brocid-eells are provisioned with pollen and honey beli-iv

the egf; is laid, and that when the qaeen has supplied this item, the cell is seal, d

up at onee, the resulting i,'rub pursuing its roursi' of development without bein^

attended by nurse-bees, as is the case with the honey-bee, rnfortunately, wli:it

i;oes on in the closed nests of these mos(piito-bees is so little known that one cannm

be sure that the various species a(;ree 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 tlie meiili-ii

of senses in Insects must appear to be the purest nonsense, Helievint; that it w

deroeatorv to man's status as the " lord of creation " to concede the possession m

intelligence to the lower animals. Insects ;iiv

considered by them to be mere autoniit.i

moved b\- instincts, and, therefore, not in

nved of senses. Perhaps, also, there m i\

be a ditficiilty in bi'lieving that it is possible

to crowd into such minute bodies tlie

organization that is necessary for the devel. .p-

ment and exercise of sense. That In>e. t-

are not ciuite so plentifully provided with

different senses as man may be admittnl.

perhaps ; on the other hand, there is rc:i-"ii

for beheving that those they have are Iiikt

than the corresponding ones that we poSM --.

We have already mentioned that ln:~erts

are endowed with a highly organized ,inil

comple.v nervous system, and with tiiis tin-

special organs of sense are, of course, linkcil

up. Let us glance at these sense-orgai.> in

turn.

;;„n"v».i7oooofth«.i,„... Fir^t let us take the eyes, the organ- el

vision Ts these are usually ver\- prominent features of the Insect. I In-''

are of two kinds, the simple e\e and the compound eye. The si.ni.lc

eves are not so well known to the casual observer as are the large compmmd

eves Thc\- are situated, as a rule, at the top of the head, and are u-nalh

three in number, arranged in triangular fashion. All Insects have not got tlu-''

si„iple eves nor have tliev all got compound eyes. The simple eye is very simii.u

to what' have been called erroneouslv the e\cs of plants, A portion of the HUt.i

skin has become convex both above and below, and becoming transparent has f..imol

a lens The cells of the lower skin immediately below this lens have also hro«m

transparent and thus allow light-rays that have entered through the lens to b.

transmitted to deeper-seated cells, which have been transformed into a n tin'

Between the cells of the retina pass the rod-like ends of fibres of the optic '..'r^

1 TriRona sciltellaris.

, v..irHi', r.fi.w.s.

Eye.
iiiiisi'Ction.iiiaKiii-

I «( that thi- knws
lot give a c(iiiibiiu.(l



The Antenn.e of the Silk-Moth

:WjSa;^^:;;;il;;;,S-:^^-:;;;r'^;:;n:-r;,';';S;£,";,:';i
-<: oftrn more hiKhlv il.v-, lopej in ihf n.at.' tliari
l:irg,.l si

1 Ih.; (. I

i8.j
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Mliii h ronniTt with the brain. The fjrcat coiiwxity iif thi'sc simple eves nives them

a very sliiirt focus, and it is very probable that the\- are of use more for enabling th.

Insect to judf,T of the intensity of the light rather than for purposes of distinct vision.

At any rate. Insects that have to rely upon thi'm must be short-siKhted. Insect-

such as bees, wasps, and their allies that have to pass a good deal of time in tin

darkness of th<'ir nests, have them well develoijed, and th<' same thing may be said

of the night-flying moths, which. howe\er, have onl\- two simple eyes. With tin

exception of otie genus, none of the butterflies have simple eyes. It thus appear-

that these simple eyes are chiefly useful in the dark. The structure shows that thev

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 butterflic , moths, flies, dragon-flies, etc.. ma\- be considered a- an

immense assembly of single eyes packed closely together, the separate len^os benii;

called facets. The number of these facets in a compound eye varies greath

.

According to Lubbock, a Brazilian species of beetle • has only seven facctsof unetiu^il

size :
the silver-fish Insect has twel\e,

the ant fifty, the house-fly 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 tin-

facets 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-

ft\—but there seems to be a minimum,

for the smallest Insects that have been

examined from this point of view havi-

facets not less than an'oiith of

inch across.

These compound eyes are wonderful in their complex and delicate organization.

and compared with them the eyes of backboned animals arc very simple organ-.

The external layer of the compound eye consists of the specialized cuticle, mail.'

transparent and broken up into facets. Behind each facet is the crystalline lins

or cone, consisting of four or more cells of the lower cutic'- In the earwigs, nmst

bugs, daddy long-legs, and many beetles, the cone is not present. Behind the cmic

is the rod formed of six filaments of chitin surrounded by nerve fibrils arising fr.m
the optic nerve. Both cones and rods are buried in pigment, which prevents ilu-

rays of light passing from one facet-eye to its neighbours. Below the rods is ihc

basal ..lembrane which separates the instrumental part of the eye from the iiptir

tract, which perceives the image and transmits it to the brain. The compound

eyes are very rarely found in Insects that have not reached their final stagi in

development ; they orrnr, however, in the nymphs of dragon-flies and may-Iltcs,

and in the early s'ages of one of the gnats.' As to what impression is transmuted

> Lathridius. * .-Esclina. • Corethra.

PMflo by. I» 11 .'.St.

A Compound Eye
A portini of a cornpound lye of the ptat wall rb. tif Hhrre

shfiwii, 11 igiiificd .xt>-si\ tiims. Ill Mu- 111 that ach oi the

U-iti*^nt which i is coi«pfw d Rivi- the iiiag.'

nf only a lartof thcohjict it is lookiii at.
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who held ,ha An im^>^ZZTu"\'''^'" '"'"'"' '^'""y " "'•' ^'""'r.
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""^'"' "'" ^^^'-'''^

external „bje,ts which w 11 be dIni ,

"" " '"""''"'I "' th.. mia^-e of

or«a. of vLn, .hJbv!i;::K:m:';r-:^^^^^^^^^

can Sel^^h ^^^^^.^::;':!.r;"Tf
^^- -"-«- - ---s. «.....

wasps, and their kindrTd ' d^Hn '"T, ^ '" ^' '"''''""' "' ""' '"''
^

^ees,

Many experiments ha^clJl^U.pr:;';^::,';™!;:' '

""' ^' '"" ^^ " ''^" '-«
can distmKuish colours at relativelv long distances

The sense of smell is-at least in most fnsects^
sea ed m he antennae, popularly kno-.vn as feelers
<.r horns, the pair of slender, man^•-jointed or,:ans
jpr.n,,m« from between or in front' of the CiTom the bram a thick nerve passes into each

and with accessory apparatus in the form of pits
of peg-hke or tooth-like projections filled with

Irearl.h""' ?"''' ""''" ^"^ '^' grasshoppers)
lare are three or four hundred of such pits onTacl

r™"'-^ " "" "'""'"^ "'"'- -^^ "°%i'^. their

urved teeth with a fine opening at the tip. Asm ght be expected, great variation is found in these
Its and processes m the different families and species
Insects, due no doubt to their different habits
Ihe organs of taste are in most cases situated ''"'ti'"

"V'*™....f.*.w.s
'n ;vhat may be called popularlv the palate or oof r.

":„.'„'"?" "* •^'"" '---
". the mouth. Where the construction of the mc^h S^'CfS i'

^X^'^''^^:^^^'^'^

^ not permit of this they will be fouj ™ S'l :^r H S=-«™" '^
n"?r ""T*="<^'y

surrounding the mouth. :!; tll^ij^^--.^.=^.c^

^^''^rz:^:;z::z^;Tz:i '--" f-^ "- '-™ »' "- ^r cups.

-t^kii^a-SEiEi^'r ^^epS,;r:=

^:^lr;^r-:H^^rF^^
™< out Of t^,r n,outh,'^xr,:::::ii?x^<:irs t- -rei^ei^-^^
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R^ vhh honU 1.. ,av,. tlum son,, with «l,i,l. mu.phln,. ^..»^<;V' I'"""' 1™'
'';

*"^-r >^:;;' ^.rin";:::^::';.:;.-.,.. .>...- n.,,.. „«., . ..«. .,.. ..o... ,.

""-•- -""" -" "^•< '"^ '"-- '^

-"^;s,n;:r i;i"!;n;:t;::J':;-

ship "I till' >\wiiv~. mtkI lurtli.r tlii.l

tlic i.tliii- s,-N ;it l.-^i^t must be pi"-

vulid with (.ri^Mlls nl iMarinj; to rtml. i

t'.iisxiuml-priKlmtiunilfectivT. Sni"

natm-iilists \y.m- argued tliat liwd-

arc witlidiit lars, ami can cmlv apprc-

ciat<' Miumls as air vibrati.ms bv tin

sense i.f t.auli. Against this. »c liin,

tlic fact tliat in many "( the wra—

h.ippcr family there is a distinct ear,

impcrfccth- Idrmed in thosi' specie,

that do not produce sounds, li"t

hiKhlv developed in those that d.i^

In some siiecies these ears are situated

on the upper siile of the hind-bodv,

just above the base of the llind-lri:

(see page i) : in oth.-rs they «lll l>c

(ouiid on the shank of the front pair

of IcKs, a little below the knee. Then

is a tense membrane or drum covenni,'

an inner chamber in which are audi-

tory rods connecting with the nerves

of hcarinf; and collectinK impressions

from the vibrations of the drum. In

other Insects it is believed that die

sen^c of hearing, has its or^an in ilic

; antenna-. Ants and certain species

'

of bees have in their antennit Ha-k-

'""""T 1 ,.„.n ns "Hicks' bottles" (from their discoverer. Braxton

1 " Musiciil Insects.

A C.RAssunppER's Mar.

r lli.i-i th.. Ii..ltir,.l -i/r. Uu- pc-Hi'UH'f

thrir .
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the female affected the hairs „f ,.ne antenna „f the male more than those of the

other but by altering the position of its hea.l until both antennx were ev.dent y

affeC: a the male knew in whieh direetmn to fly, and was by th.s means able to

guide himself to within 5 <>f the direction of the female.
,ii.p„„.red

In addition to the organs named, others of a s,He,al sense haye been d^covered

at or near the base of the wings m flies, beetles, butterflies

and moths, dragon-flies, and grasshoppers, witli a trace of

them in bugs. Tliese have been variously considered organs

of smell and hearing. In the two-winged fl.es the.e 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 fly 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, .\mong these are the aleurodes.

or powder-v^ngs. a name given to them because their wings

instead of being covered with microscopic scales, as in tne

butterflies and moths, are coated with a delicate powder very-

like flour for fineness. On reference to our photographs o

several species that may be found on the under surface of

leaves thev will be seen to have a very close likeness to a

small moth. Indeed, the great Linnseus actually included

these Insects as moths in his natural system of classihcation.

Other great men followed
' the illustrious Swede, and it

remained for I.atriellc in 179.5 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 lite

have paid any attention to this group ^ is to be found, no

doubt in their small size, and in the difliculty-in some

™„...„oo.o„„. cases the impossibility-of distinguishing between the spec...

in their winged condition. The wings are always white or pale yellow, spotless or w h

inder.mtedfrkermarks.remindingoneofthefinger-and-thumbmarkonthesid^^^^^^^^^^^

haddock. It is in the earlier stages that we find differences of form, colour ornan^enu:

tfon Tnd food-plant, that enable us the better to distinguish between the species

1 Homoptera. ' Aleurodidi.

Phiioby] [f.
J.WnrJ,l-.h:.S.

Tip ok Moth's Antenna,
The extiemily of an anuiina from

the male li«er-moth U shown

magnified twinty-fivr ihnes. Karh

branch is tipped with a lonn halt,

which is apparently sensitive In

sounds and odours.



Powder-wings.

Thi'V arc pniduccl fnitii .kks, thi- nintiiri' In
not sharing tlir pnwcr possessed hv the |>lanl-liee
produrinK livint; y„uni,'. These ..^ks are elliptical in
shape, with a short fontstnlk bv means „f «hieh Ihev
are attached erectly tn the under side (jf a leaf. Thev
are usually colour.d pale yellow or orant;.-

: and om
female lays a lar^e numbir of them. Th.y hatch in
from ten days to a fortuittht on an avcra),'.', sax-
twelve days

; and it is intenslin),' to mitc that simil
periods bound the larval and pu|>al stages. Ilie ne» h'

hatched larva ^ on,- can hardly applv the term urub
in this case- immcrliatelv selects a suitable spot int
which to insert its beak, and there it remains until it

has acquired win^s, .At this |xrio(l it is elliptical in
shape, almost flat, ami so thin and colourless as to be
nearly transparent. For this reason it is difficult to
make out any organs

; but as growth proceeds th,
become more evident. The presence or absence of
hairs and spines, differences of colour and of th
character of wa.N>- fringes, distinguish the species one
from another. One organ is e\ident in all spec i,s from
the beRinninR. This is an opening ,m the upper side
of the hindmost segment of the bod\-, and it is Htted
with a sort of lid for closing it or opc^ning to allow the
extrusion of a tongue-like process. I'rom this orifice
the Insect appears to furnish a sneet. sticky fluid like
that supplied by plant-lice and scale- Insects, and it ha
the similar power of enlisting the kindl\- oftices of ant

,

for their protection. In most respects these larval
powder-wings are like scale-Insects.

In most species the pupal stage is entered upon
wnthm the skm of the larva

; on being withdrawn the
rudiments of the future legs and antcnn;e mav be seen
In some cases the larval skin breaks up and rcx-eals the
papa.

The perfect Insects mav be distinguished from the
two-winged male scale-Insects bv the possession of
fuur wings. There is a common species 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 the female before laving her pale
\. Ilow eggs takes care to dust a small area of the leaf^h the white meal, picsumablv from the under surface
01 lier wings. This is a useful clue to anybody searching

iSc,

Pholos by] [t__ i^^_ fis.
Powder-WINGS.

These brautifiil but liltk' known, minute
Insects appear at first siKht to be litlle
moths, aiid they were ref;ar(tod as surh by
the ([Teat Linnapus. Hut their four winxa
ar<' covered with meal in&fad o( scales
and their early development isvery diHerenl
irom th.at of the bntterflv and moth. The
speci[ii.-ri with one spot near the tip o( the
winR is found on the under side of bramble
I'-aven

; that *ith two dark marks ii (ound
on r^thhaze leaves. Thr. tovent ahniiwt^
on celandine leaves. Ma^niaed four time*.

for the eggs, which are very
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Miiniiti' and iim .ippni iiilil.' in -onu- ivc-

II thiM- nuMJv |ulihi- ;iiv hr-t Imin.l.

Ihi- i).K kct-Kii- niiiv hi' linmt'.lit into nipn

Mlioii, ;in.l till' .^i;- will l"- '"'"'"1 -' >l<i''l

iivir tin- |wtcli, ;mil ^tanclinw "ii ind lik'

iiiiupiii-.

Tlini i- onr .|h-. ii- ' that i- IduiuI

i>n tlir iiniUr -u\y nl ' alibaKr liMvc-,

and, a.viirdiiiK tn tlir Nardil. aiK buok-

In -iiih nmnlMi- a- t.i tx' nuardid

;i~ ;i |)i^l. rlic ial>!>ai:i- |iowcliT-wniL;

inav 1«- di>linf;iii~li.cl Iniin thai

lunnil iin tiTaiiilik hv an additional

(lark |iat.li. ixtc ndini; marlv airii>~ tin

miildlc nl the «int, tuan ba( k t<i fnmt. A

vciv --iniilar -pi, ii- i~ thai I'mnd "U tin

rtlandini-.-

( )nr Willi th'' winK> intiri'lv un^potti-d '

may 1h- fiiiind in nmnhtTs upcm th,

hawthorn and other plant-.. In tin- larval

-tap' tlli> i- a niori' ^trikin,l; ham cnvinK to

Ihr whiti- nii'aly ]iatilu'S upon its vipp. r

>idr and tin- fringe ol wa\v hairs around

the marjiins of tin' body.

Scorpion-Fliet.

A very curious group ol Insutts, of wl

Chrysalis of I'owder-wings.

t, tSflSk 1°, „,-,.i„«laf II.' Lr.™ bulk .,1 I .. cbry«,l,,.

1 Ibis M-- Ihi- r-'iiiJiii- "t th.' UiA.ll 'km wi rr ilr.ir. .1 .i».i>

lor.. Ihi- plloMKraiib ".l- Wk.Ji. r«i Ivi- tnnr- lb.* ail'i.n -i^''-

1 .\Icuiod^'s brassica'.

iih at li'ar-t ono spi'cics must haw attractiil

thi' attrntion of cwry obsirvant i(iuntr\

lamhlir. has biill htiv nanifd scorpion-

fliis from till- fact that the males have tli

last time Moments ol the hind-body -"

luriouslv formed and so mobile that tin \

iiMially earrv them rurled over the bark.

when they presint a striking ri'semblain

e

to the tali of a scorpion. Hut the tail end

of the male is not the only remarkable

feature of the mature Insect : at the other

end the bead is drawn out into a long beak,

at whose til) are tlu' small, tootlud

mandibles. The head bears a pair of loim.

slender antennx and two large e>i >

The four transparent, netted wings .^a'

long and narrow, ^.nd mottled with brown.

The legs are Icng and spin\-. They ire

verv active, carnivorous creatures, and lie

.\, i.rnU-U'llii. A. iililllvrv.i.



li ij n-pun'J t" UM- It. ti

II." hiadistli'VfloiH'il lilt,,

A I'OTK-iviMiEn Daddv I.oxa-l.Eus.
1 nl.l.,1 l„ Ih, v„™„,-f|v. b„, „„, , ,,„ , ,,

'" '"'!<. '1^ 'II th- *ciirpiiiii Ilj-.

IQI
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a InUR >tr.ilKlll tx tfk wllh li

.iii« ItW' U' . .

ininioT «( ih'

h 11)1
in.l.t.''

iimimiiit ^iHTit's ' niii\

b<> "Win ImiUTOtly in

hiisliy placiH ih:ii>iiv.

citluT Hii- anil killiiu

Ihim Till' cuKs an

liiid in a mans, in tin

^t'oiinil.

Til,' Kfiibs an

much liki' IhoM' of >a«

tli.s, ami liavf. boicK -

the tlirri' pairs (if tiiu

IcKs (in the sc(;nii ni-

di the f(iri-b(Hly. i-

manv as cinlit pair- "t

tompdrary fw-t (in tin

first si'nincnts of tin

hinil-b(Kly. Ilcfdrr tin

first rhanKf of skin

they arc covered "ill

niimeroiis spines, liul

With the exception of the largest of these on the last segment
«'^;;'';";^:^i;^;"

f

with each change ul skin, they are thrown off at the hrst moult. They bu-y h i

n

s<.|V( s in the ^ro.in.l, and ap,Har to feed upon decaying vegetable or anima! ma t ,

rhdUL.1. Krautr siuiceded in rearing newly hatched srubs m a vess-'l Cdntainin,

':rearth, upon which he laid a piece df meat. The ^."'"^ b-med thernseIves „,

the earth and he considers that thev were nourished with the meat or its )uu.-^

He aIsd d scdvered a batch of larv;e in a m(iss-cdvered trc-stump whtch was shared

by many ants, who app..ared to b.- on quite friendly tertns w.th the scorp.on-llv

^""''we have three natixe species of scorpion-flies, of which two are .luite cdmmnn

and the third scarce. Hut we have also an allied species '^ of the same family, wh„ h

unf(.rtunatelv, has no popular name, but which sh-juld be- tnetitumed •" th'MiU,-

It is a smallcreature-less than a quarter of an inch lonK-but it has the onj; b,
.

k

of the scorpion-fly and the long legs. U never develops wings, and so its gene

shape and' the long hind-legs, which look as though in'ended "- ™P "K'
/^ ,

the appearance of a larval grasshop,K.-r. This appearance is spe. ally =>f°"K " "'^^

case of the female, for her hind-bodv ends in a long, stout egg-placer. It must Ix

Wked lor among moss, but does not put in an appeara .e until ate m autuina

continuing through the winter to early spring. It is so hardy that '» h»s >> "

ouid in 'winter leaping about on the surface df snow. Another -ember'
,1^

family does not occur in these islands, but is found in various parts of the Cont.n .t.

It might easily be mistaken, as one of its scientific names mdica es for a d d>

long-legs," for its hind-body is long and slender and its legs very .(^ng. 't '^ ^'" °

use its feet tor captaring and holding Insects whilst .1 devours them_ The

stages of both boreus and bittacus are, according to Brauer, much Ilk. tlm.c

. Panorra cnmmuni,. Boreus hiemali,. ' B-ttacu. tip..lar».



The Musk-Beetle and Some Others. I'll

of till' si'(ir|iiiiri-l|\,

jiiinird li'Ks.

iv.ipi tli.it In l>. Ill' Imv.i Ii.i Iv llir

The Mutk-BMlk and Soma Olhari.

"f a b.'..tl.. mnk.. ,n ..xcptinn li.r,', f„r tl ,i,.l I,,,,,), a„,l -l,.,„|,.n„. „, , .My. nimhin,', «„|, ,|„. ,.r,'at l,.„«tl, „r tl„. .iiit,.,,,,., ,iv,. tli.. l,w , , , i , H

mil, ,,K, .', , f .1,,... |„„^,.i,„rns ,ir.' .'mlow,',! wiili l.riK'lit ,„l,„ir. ,„ Miikiii. nurk,

i'""; : r t\ """'•"', '"""' '" "" -
' - lu.iv mu"^:: ,'^

I I., > ,

'''«•'"''• "' '"™ •'"' I'rilli^ii"-- "I '..Inuring I, MnHr-a,!,!,.!
.. .WiKi.fiil fn,«n.n.-,', „l,i,li „f„.n .au... l..|i.. ,„ |,„,„, ,|„.,r hk ,i„ ,

;!.^'"l:u;;;?:i:i;r" ""
^'-'"^ '- "- '""'-' - «"- -

'
^ '"^'' ••-

ThiiUKh the musk-bct'tli' ^HTI^^II
from its jaws to tfii' tips of its

winK-covcrs measures only an
inch and a (|iiartt'r, the an-
tennie aiont' cxiwd this lonnth,
and so ap|M'ar to add to tlu'

liiiKth of thi' tx'etlc. Till' colour
rif the bt'ctlc on the up|K'r side
is a subdued Kolden-fireen.
( hanKinK hH-ally to blue, and in
parts with a reddish tin),'e.

which changes the Kokl u,
Clipper. The antenna <onsist of
eleven joints, most of which are
'"HK, and ta|KT to their base.
A iK'culiarity of these antenna-
is that tlicy apjH'ar to spring
out of the eyes. Really the eye
piif'ially surrounds the first

jiiint of the antenna. By a
siixht rotating movement of its
" nirk," causing it to scrape
the ne.xt livision of the middle-
lii"!y, the beetle is able to pro-
duce a squeaking sound.

In summer we may have
*'• Kood fortune to come across ,,, , ,
^n .incient willow-tree on whose " '

hi-'id bole several of these IjdtoJT'ifiria.'Sr

l^ciles may be displaying their S^SiSt.!?:"

The MuSK-liEKTLE
I (-^.., ,m! iTieht ,-r,t,—

-

iH-lim Mnilllltv |HTllltll

' I I'-'iflth ..i h,j,| .,11.1 iKxiv

Ih..

- C«ranibycid£.
* Aromia moscliat.i.
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r-

^^ .
(

t„ tho wood Mini TiKikf siMvn-.. viKiu imo „> m,.,. a, r:^ri.
t i^ a v.llo«i-li-»lnt.'. floshv Kiub, vatluT flat above

|^--'-i««y;

Wlicn ImIIv i;r"wn it is abo.it an in.h lonK. broaiU'St f^^^.^J 4..i,

;<^ .IP Ml'^

Heetle

,iu-k bwlli' 1.

194

MorUs in tlu- Mlll^llill.^ 0"V m-anl.-- to Hi'™ mav b>- lii>t iiUi-

„„.,,a Ull-oUKl, oiii- >,l,s>. ol MlHll, by lllr 0,1 ol ~w,v.-bl lal- ^;iv,ll

off bv tlu-.n. riun tl.c .'Nv >atd,c> >iKhl -I H"' bnH'Miit ,„lo„nnK

as thc^ sunlight tails upon them. The reason for these musk-

beetles beins upon the willow-tree is that thev- were bre< from its

interior, an.l have to prepare for anoth..r K.-nera tmn of 1
en km 1

,„nti,„iin« the work thev have been MornK. S, tin v will In 11

,.„Ks in its ereviees, ami wh,n these are hateheil the v.Min^; ^1
"bs

w^ll bore into tlw wood ami make fjalleri.'s. riKht mto its heart

may be. It

ami below. H lien nun K'""" ' ,"',... i;„l,.lv

ju.t behiml the verv small head, from whieb ,t tap.rs sIikI. K

lehind. Though its head is small, its little jaws ""•*;«'

instruments for breaking down the wood-tissues, and makint; him

axailabl,- for food. As their sr«b-staf;e extends ov.t tw.. 01 tl R .nj,. ,.,-, »n.,,^,,

^ears their burrows are often of considerable length. Ih.y
...i

;;;;;*.;,;-.;,;-«
;;

appear to follow no definite eourse, and often extend far in. ;,,,„„,,,, „, ..

As a number of larvie attaek the same tree .t hec<,me, 1 > , ,
,

riddled and this often brillKS about its deeay.althouKh the wilUm

:^:^C mueb ill-treatment witl t ''™-
^li;-

^.^^j^;-'; .lltX^:!
and forms a sort of ecieoon of wnmi

fraKinents, and there cbanKes to ;i

elir\salis, from whi( h the perfect beitlr

emerges in June or .|uly.

The tropies afford as gigamii

examples of these long-horned beetle-.

whieh are all wood-borers in the grub

-lage ; but although these exotics make

imi>osing features in our museums, an.l

have had equalh" imposing scientitu

names bestowed ujion them, s.ar.ily

anvthing is known of their life-hist.iru-,

the eiille.tors who have been sent ..nt

after them being more i-oncerne.l m

making a " go..d bag," than in g.'lnn-

inf.mnation. Of several .)! tli. 111

howevir, something is known w'li'li

enables us to judge that the habit .u.

pretty much alike throughout lli'

family. Among thesi- large beetl. an

the titan ' of the .\ma/.on region, wli..-.

grub attacks the Largest trees, an<; tin;

i',!';;
Indian sawborn,^ whose' jaws iw o'

"'
such a size as to remind one of tie -e "'

2 Acanthophorus sciciticomis.

ClKUIl OF MeSK-HEKTl

Tor two ..r ll.r.-.- v,,..- th.^ Kr.it' <'* di'' '..".- ''

»..-J oi Ihr will-". o>-l '»*'•
i:'"

«3lH"-

lllll ((TO»ll il .ilUw- IM" ol .. P'im'w ;iii.l .

rhirpiliff., .11"! l>c i.""i'-

» Titamis gigantens.



I'
/

I'

*

\ /

buMh LoMi-llOKNl-l) lit
'I i"ii|!-lL()rii(ini.i 111 . -i\,.-, lo i||ii.[r,,i. i|„ J., II. 1(1 I,,

'"' Jrv 4ijii.i,« tlu Lii-iji ,1 g'll,,'! u,'' , l,m'i,ll-K''rw/,!i\\',''!'','!it','i;

195



196 Marvels of Insect Life.

7/. Uirm, F.i:

(.liKYSALIS Ol- MlSK-llKliTLE.

Ill IhU plK.K.Kn.pl', vvliiHi i- twi.r 111.

iLtn.»l -i/i' "t tlic chrv-^ilw. luml ot tin

l,,irt-(>f thc'fiitiirr h.'ftli m.iv Iw -<. 11

tli.'V.iiiB>iin l.u<l iil'MiK till- lri>iij «iil

Ih,' ;iiitcniiii' laid ov.r V^-m ,)ii.l tli^n

slfudiT tips curved up.

,,„r nuuli smaller staK-bcetlc. though the long. grac.

-

Inl antenna- of the Indian beetle give it a quit-

ililferent appearance. Its grub is of enormous size, and

bores into the trunk of the niango-tree. Such succulent

morsels as tluse long-horn grubs arc in some parts usc.l bx

the natives as food. Our own tanner • is a large beetle, ;i-

long as the ninsk-bcctU', but much wider. Tlu' grub 1-

more than two inches in length, and attacks oaks ami

other trees.
. , , .

But these giants arc mostlv of dark-brown colou.

and therefore, in spite of their si/.e, are less conspicuous

than some of their smah, but brilliantlv coloured relation-.

There i- tor esam)-:.-, our violet beauty- that bores nil"

pinewood. In length of body it measures only half an

inch but Ihe .olour with which it is entirely covered 1-

the deepest, darkest blue. This may not sound like

brilliance :
but the surface is so roughened that the light

, atches all the minute jirojections and makes them gleam.

-\ slightly smaller beetle,' found on the Continent, is ol

a brighter blue, but might easily be mistaken for it, il

the larger, rather globular fore-bods' of the violet beautv

did not offer a mark of easy distinction.

Bird-winged Butterflies.

In the tropic- of the Old World there are found several species of butterflir-

whicla oiue'attract attention 111 a museum or private collection on account of

.superior size. When the wings are expanded to their ful extent, as

o 1 ctor likes to dispose them, these measure from tip to tip of he ore-wings s, u-

Ig between six and nine inches. As these wings are rather slender m propo ,.

their length and the outer margin is scalloped, they suggest some- sor ..

s^ bJ" Ui the wings of a bird. Unfortunates-, in spiU. of the.^^^^
coloration verv little is known ab.uit them, the collectors who have been -at

,^ t 2 cotmtnes where they are l.uind, having been more anxious perhap-

! ure kirge numbers ol the butterthes thtin to discover their earlier stages.

males luur th,- mor.- brilliantlv coloured wings, and the colour-note is one ol sto
.

ra- The wings will be heavily frtimed in black, whilst on the f"re-win^

„„vures are margined with grey, or a series ol bold,

^--^ff^^i^''^.
\ ';

n„, hind-wings have the mtirgins and the nervures hncd in black. «'' '-' ;1 ,

between the nervures are coloured with bright yellow or orange. In other. ..

violet or purple that is brought into use with the black.
penin-ula

One of the best known of these is Brooke's bird-wing.-i „ the Malay Pen.n uia^

Mala x" '.oriieo, Sutnatra, cf. Creat numbers of the male have been imp. .

, 1 i- c uintrv, often for purposes of mere decoration, but the females are ONCce h U

:.'::. one rapacous . .Illector reporting that in three -""'^s^ clurmg w^
^

c-iptured eight hundred males, he could not obtain a single female. He add.

. ,.no„u» ccarius. ' C.ll.aiun, v,„la.cum. ' fad.yt. v^r^inca. ' Ornithupt.™ brook. ...a.
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ii.Acr attracted tlicfemaks which flv ,, , Iv hi
'' "'"'"'' ""' '"^'''^

...ales, excepting when th. ia^crt^'i:':,' oft:™ •'•;-;''' K ^f''';"
"';" '"^

animal matter „f s„me s„rt i„ a sf.tVnf,.' I „ ''
^'"' ''''''''''' '" '^

«™.„.s ,.i the ,„aK.s bv pl^in-^'nll/tu.;^ '^
-^ r'^^.^'^''-"'

'''^^

^Ill)Hn to IIS 1)V )r (lias Hns,. i i„. .. .
.

silll.lUK sputs, .\ s pirETllell

dow„acdd™ta,,ybyat,,":;,en:*:;:;:S-:hZi:^' '"' '"" " "^'^ '"'"'"^

...

..

'':r:v;;:;r;;::;;~,!:r;':"
"i:,;; ^"r'>r? r --"

Kimi. ()„ the hind-«i,uN this ..ree^
"
"" '•"^«.'' lanee-shaped splashes „f nu-tallie

tiK' win«. broken m,'bv the hi U
" " '""""""' ^'^ ^' *"'"'' ''^""1 -ross

blaek, 1^: „st behmd ^etad' rrHtcX:!;,''-! l";
""" ^""' ''^ '"'^

female is more subdued in eoloration The bl k i

",'"'" ,'"""'"" '"''

t" brown, and the Kreer is less vivid •„ „
'' '" '''" ' "'"''"'^

.l.^/--win, it is -perseded b;r; r^ ««; ;;:Xe';;S"Th. b^T '"V"
"'

a..d the earmine eollar is narrower than in the n ' h ,

•' " '""""

.1.. f;.e« o, thei'.rj:r,;;:te: a^l'rifir;!'tts- "^ "^'-' '^- -
Mr. l»urb,d«e, ,„ his 6„...„. ,,/M. .S„,, refers to the fre.p.enev and fa„,ihari.v

S'SiSSBS'-^='-s^**^^^^T tiiry oranac. In i

I.--I \\-..ll.., ,. i„ .1,.- I,la,i,l .,1 Batchian, ^
I hf c arkcr pjrt> ot the photograph arp in

nsp.-v fcnwfe the gmun^ t^hjiit .s bronu,
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„( tl,is'<,x.u.s in honuo. where, l,e says, tl.ey - re .enerallv most numen.us bv

:.i;,,s, se,.,e.. en .y boo. - '

'-f;-^,^^ t;;":':^ i,,. !n' lu"!:;!:-
;,,>,>ears to like a h.i,'b temperature, lor H. ", '

"f""; " " '
,„„,,, ,|,.,t eroiip. .

I

b:,l,rhooclof hot s„rin«sin Sumatra, its •' iav,a.,te
•;;-^,;;;;;";,^'";:rt'tn:' '

n.,

which were o( a temperature lim

liltle below I.',o 1-',"

Anothei line speeiis i- iln

CiiesMs bird-winf,' ' of the Mal.u

.\reliii)elaf;o, wlu'si- colours ;«

ehieHv orange ami hlaik in tin

male, ami brown with light'

i

spots of grey and chill yellow m

the larger female. 'Ihis spe. le-

was first captured and m;eli

known b\- the late Alfred Ku,-cl

Wallace, dining his memoiabK

natural history exploration oi tin

Archipelago, and it was in th.

Island of Hatchian that he cuii.

across it. His account oi du

incident is well worth cprntiiv a-

showing that the pursuit of m" li

small game as Insects is not

^^^^^^^^r^ ^^HH without its possibility

MJ^^^^T ':-^^ situations. He says:

/l^^B^PBJ ^^^""'v'liiL* liatchian 1 had
'* ^^^^» l^h«^^^^ ^m

,j ,^,,,( ,„„ „( reach, an immi iw'

butterfly of a dark colour, mai kcil

with wilite and yellow spot- I

saw at once that it was a tc nuik

of a new species of ornitlio|^uni.

„r bird-winged ' buttertlv tl»

pride of the i:aslern tropics, ito

i::,l'5l;i':r;«':^';:"i.""i"'^-'''''?i™'v">"-v" da\- about the beginnin. el

-rrrfab^.!^^^^^^
r^^ea: too^Se;"h.r'me. ;;„d"V.w awav. The m.t d.,v ,..,,. ..^

t .he same shrub, and su..c.cU..l m nt^hmg a h.m 1. ^td^cJ,. a,.^__

^^^^^

S^.,'a!;:r .;rt^:;'si't;:^"c*»-
--^-- - *- -^'^ '-

I'Ei-Asrs |5lK^-^

'lU



IlKlBVv IllKi, „LV,. Ill JIKHH.V.

l.irw r, h- Miim

I>Tki„,.i:s iiihi,.u,^,,.

J;;.
.Bi,if„v„; I»„„,H,..„1,„I ,„„„„ .i, ,,. „
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SKciimns nf tlu' malo -.m- more than s.>vin imlus a.ross tlu^ wiiixs. wl.uli uru vulvetx

black and lierv nranur, the latter colour replacing the Krccn of the allied si,ecie>.

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
.1^

On taking it out of mv 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 haye done when in apprehension of immediate death. I had a headache the res

„f the day. so great ' .s the excitement

produced by what will appear to most

peojile a yi'ry inadi'cpiati' cause."

A superb species' comes from

Queensland. ,\mboina, etc., and measures

from se\-en to ten inches across the fori

wings of the female. In the mali' 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 lip. and along the hinder

margin then- 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 .n

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 (if

bright ochre. A fringe of long, brown

hairs fills up the space between the inner

^^^^^^^^^ . margin of the hind-wings rnd the body

I^^^^H^^HJI The head and fore-body are black, with

i^^^^^^^^^r a sprinkling of green down the centre of

the latter. The hind-body is oihre

coloured. The richness presented hv

this contrast of colour is very fine. No

one would imagine trom an inspeitiun

of cabinet specimens that the male

„.,„„„„„. 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 detn.W

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 crinMn

collar separates the head and trunk, whilst the hind-body is whitish with a

tinge of yellow on the sides.

' Ornithoptera priamu3.

Pliiito ftyl
[HtirolU Bayl/n.

ClIKVSALIS OF PEnASeS BlRD-WINO.

if, twit-



I

s. Itietcrcfirniina
J female is shown





Bird-wfaiged Butterflies. aot

forc-winK. is a m«r" drtn b
' "

''i

*"''""•«"'-' "''" ""' lmul-b„r<l.r „f ,1...

colour r,'ns .hro'^Mh ct.r^of ih win. Th^
'"""' "' "" -""" ^-•''

spots. Thohi„.l.b.in:ofar:'"' dl^^n^"; 'T' T'
"'-"-'"-''

affected Walla,e wl,e„ he hrst caLh iV nnhh .I'"" ^
"-''' "''" «"'^'"^

records th.. inci.lent
:
" I bad the?o<K f rtl „e .

' •\"' '''""''^- "'' "'"^

Inserts the world contains tt!r,^Vt '''u'' ""'''''
V''' "'''^' '"•«"""•">

excitement as I saw it minimi .
*'. "';'"«''^ butterHv-

1 tren.bled with

I bad reaUv succeed. nrst'J;\n[K^^^^^^
'"' ""' '"'"" '-'"v beheve

..^. in ad.irat,on, at .be^^r:^^^ :;;t;st;rn^lfli: r^i;:^-^;:^

pSTt-ofth-photoitraphHrf
*'"«-. Th.- male is .lill-irti

tF..>,ifp,F.I..S.

hr-! a,To;> th.' .»itspr.',i,i wiiws. The .!.,rkihr tor.-wing, jiKl dirty gr." on th.. hJr'.t
— '"-" *»'iw s It iij Kn-f-ri.

across its golden body and crimson breast. It is true I 1„H -„„. . ,
in cabmets at home, but it is quite another th L , !

?" *""'''"' '"'''^'''

it struggling between one's f^n^s 'd ,
^ "P'""' ""'' y°">-*l'-to f'cl

bird-l;''.t wh.^thl^Zd™','''''
•''"

T""k''"«'^-
''^=""""' -^ ^^•-' African

bl^k in wh"ch t n. th
^

'? " '"''''' bluish-grey bordered with vehetv--

Ano.he;'.;:::;^ lu^d 'rx:-j';y^rT"l ""'
f-""' = -^"^ ™"'-^-
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1 ,11 il„. vviiiL'- aiv "I a lawnv K'"»"'' '"'"'"

The PelUgra-Fly.

propagation ..( disease, and tin- <"-"-";;.*, „ i„„n„,u.nta) in tl.e ,pr,-,ul

in the matter ..f r„l«n>al cxpansum. lln 1.""-^

n-lohy] MkuaN IWR11-WIS<. lU IIKRKLV.

i 1.
- itm-i t1ii> .NiiaiuiMl wi"H*. Il'" 'i«'" I''""'" '

'

'

"

CIS ilMsi'^lii-vrf bv U,K »|»'-. Th,- |>h,.tngtapl. i' "I th- mA:

Of tVDhoid and other troubles, the tse-tse flv carries thi- aetive agent
'n

J^Kvp-n':-

silkne« mosquit.*s of several kinds do the same olfiee for malar.a and yel

R^x" and it is highly probable that further re.eareh will rcwal the con,>e,
.

o

^"J;en bitng tlk' and other diseases whose cause has baffled the -ed.cal n

.

^ herto. In 'this department of entomologv vast str.des have be™ -de

last decade ..r so, owing to the endowment of special resesreh by State a.d, ,u i

gltrous action of philanthropists ; so that Or, Sh.pley could fanly say m •> .

un,

address to the Kritish Association:-- „. ^nt
" A few vears ago no knowledge could seem more usele>s t„ he pr.. -i-

nian no res areh more futile, than that which sought to distingue-l^

"pes of gnat or tick from another; yet to-day they knew th... that



inih,,,!..";'''"" Var'-HmA,-; bird .i
""' wmgs nr,. spnn<l /or flighl.

SOMK HoRNHAN IJiRD-WI
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'"'i:.,.„ .,. ..^....
."-•'••;-;f,x"tt™t;i^;i'':'";Mv':;,:

|<„umania. ami i^ in -mu^ r.^Hrt^ ''""''''^ '',";,, .,„^i„ ; ,,n<l ..t lat.' Ih

accepted <!.» .rin- has In-n .l.at .. .> clu.
';;

'^." J, ,,„ ,„v..,.i.aii.,ns ,,

•T. Sa.nbon ""- ^T '

hll-^^^r n l-Mili": .„ ..» ..« . a.s ,ha. I.,

half (tntury. und in th' Muiiami

PMuhvi CrOJSUS Bl«D-WlN'i.

t:^Sr;:"^"„ - in rat,.. . a. P*^-v. n^.^^.

i, is calkd the black-fly. and m "'^er «,untr> s rta n
^_^^

r.irri=\:;.:: S',= :.'"«-.,. ..'.„ ,-..

streams. ,, • ^t.,,,* ot boUv, "il'i t'^ ;;" ]"-'•

They are dark-co cured fl.es ol ;""'
r'^,„,f

.*
nd bri.a.i win,.. Ih.

I Simiiliunl reptans.

1 tl..

.li.-.

lltil-

iwiiic

v an

ciall^



Tht Pellagra-FIy, »o5

|il.ntifiil lh.Mi>:imN „f il„,„ „||| ;,|j„,„ „„ ., |,,,|,|

"I '•'tllr. anil iiMiiv „f tlu~f l)iti..ri dir in thr
<'">r«.- „( ,mlv a f.H ho.irv In ,num> .„,u.tri. -

-11' h a> th,' lands l„„<|.nnK llir Darinl).' mval
'Iv-lnHlii.n ol (allli' lia- l„ll„«,.(l il,,. atla.k- ..I
nr -[M, i,., ;

1 i„ ,,.r,.„„ ^.,,^„, „,,,^, .^|_|^,^_ ^^^

-11. h numbers m -|.iinK-li,n,- ilut iImv till man
iiHl l«a-l aliki' »ith t,'.n,r. In tl„.r \,.ars
thousands „l rattle <li,. (mm their atta. ks T|,ev
Mhrt those parts „t the b,„h that are not thi, klv
l-ithed ».tl, hair, ami are parti, ularlv all.ntive
I" the nostrils and ears. In tli.^ nosiriN ,1 I,,.:,,,,
kill.ll hy them th.v are o(t..„ (oun.l pa. k.d in
l.i,Mrs. .\s the result ..I a bite, burning it. hin«
1- .vlKrieneed. (.,l|o«ed hv a painful, har.l sw.llinc
«hieh may last lor a week or m.,re. In , ases
"h.T.- th.' bill's are nuni.r.ius and elo- t.iKether
th.v produee an inllammatorv I.v.t. ami in s.,m,-
had rases eramps. We rann.,t k« into th.' .l.tails
"I th.. diseas,. as it affects the human subj-rt
in.i-t obvious .vmptom is th,- ii.iek.'ninK nn
-km. which turn brown and seale off and
exposure to sunhKht. These patehes appear .

and wrists, the najR. of the neek, and around the
eyes and nose.

The Hy, as in th.' ease of malaria. \,.|lo»-fev,T
and sle.pinK-siekness. is merelv a carrier whiih in
lis bloixl-suckinK oiHTation- conve\s the fjerms ,,(
•1 low organism from an alrea.h- affli.t.d animal
1.. one that is new to the neiKhbourhocKl. and
"li.ise blo,xl affords it the n.r.ssar;- aliment for
Its .i.^M-lopm,.nt and in.rease. The sir-, les „| the
K'liiis simuhum have m,t been as thorouKhlv
»..rked out yet as it is desirable tlu-\- should b,'.

^1 tfiat It is m)t at pr,s,-nt possible to sav vvh.^ther
.1" the sjwcles are blameworthy in tlii; matter •

h"' It IS possible that the>- arei and Dr. .Sambon
limks that certain other small flies of blood-suekiiiK

li^'bit may be implieafd. .\s in the ,ases of the
Knat (or mosquito), the mid^e, and the stout it ,,.
" -Jnly the femal.. flies that indulge in blood-
-inklng. n„

laking one of our commonest species a- •,

™''

M-.-, let us glance at its life-historv. The xellow •,';;,

'U- are laid in masses of several hundreds on ,',':„

' Simiiliiiiii ,(>liimhi„;!fnse.

n<. ,.ii'.w .

»' I. .„ ,li.- l.-,r

A l-»,...„ .,. ,

"r rKii,,\i.i,,\-|.Lv

hut we niav stat,' that
'' reild.ning ol patches

ar.- painfully sensitive
n the backs of th,' hi

th.'

to

nils

I'KI H 111- liKLl.,A(iKA-l-l

1 Mk— h'>t.l ..I th,' Unt..,

Ill' ' !h I- .1
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«,>tn-. TlK-.>- Kn,b., «h.-n lar«c ™""«>'
.

" ,'^^,f
^

^
!

''j,^",, «tr..mitv with

«-' ^;::-iSs^::r^:^iri..r';;trt:.Ju .n. t..e .0. ..

.^.^y

1S\ swi-iping tin- water witll til. m ,

muroscopiial fo(.<l sucl. as diatom-

;uv buriic to till' mouth ami s.tv,

[or till' creature's food. ll"->

;.,-ub~ mu>t be sought lor in -^^.ll-

tlowiiiK streams where there ,11.

l>lent\- ol water-weeds.

i-Selore ehan;;illK to the elirv-.e

li., the f^rab >i)iii> on the >teiii nl

,, weed, or on a stone, a slipi'ei-

.l,a|)ed ea-e or >oeket in wliieh tlie

,hrv-alis ean stand with its h.ad

exposed. This ehrysalis show^ the

folded-ui) winfis and antenna "I

the future flv. On ^eh side el

the head is a projec-tion from wliie 1

sprint; four long tubes, wh.cli

bvaiieh near tlu'ir base. rhe-e

ehr\salids are so disposed in their

cell- thai as the weed bends U> tin'

current their heads are tuvue.l

;;;;;;d:;nd the sUpper-Uke case ,jrotc..s tlu™ fn.m trHion or ^athn,.

bv any solid particles that mav be borm. b iU ^u m.
^^ ^^^^^__ _

"•^ %t tt\:"'^X -> t^ t%mer„lSntJ the bubble

TT'mZ i^'it'^n; blunl it dry to the' surface of ti;0 water .

wheh"wams'to land or to the aerial stems of an -1-'*- l'^^" ;„,^^ ,*
egg' l"w

Jakes place in spring, but there is another emergence m August, eg,

v-Flv Kh
Pkola by]

Pellagra
Thf chr\salis stands in a sluiix 1

thfi h(a<i parts i-xiniicM. llv' 1

whi.IlcUiiS- tolt anciliu

; KKdM Chrysalis.
,~:.,iII,ichc'<ltow.rdorMoi

, ir>.,ii tlif thrywIU into a



'^/^
y^!^

I .^^

J^^

Ihe I-lv that cai-srs Pella

11^ . and thr ){r..h- th:it hjtcli trmi

iircsarecoiisiderablvfiilaretcl. l »«.« xms. jnpnyissrrnihfiwatrr. AU tht- ligiiRsare coiisWerablyfnlanjtcl.
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to discover whether the p.llugra parasite wth wind, it inoculates man passes par.

of its developmental history m such hosts
^^.j_^^^ ;,

One species that occurs m the -"'^
'™J^;^^^'/^^^

dies of cramps or convulsions, "when the ^^-^ °
J ^^^^^^^"^ ^,,„„,,. „„„bU.-

be covered with numerous small ulce s. M'-1' '"'^ ^^° *-

^^^ „„„ j,, („„

«,me towards night ; but the fl.es under not.ce ^"^'"^ ^-^"^^ ;.^j,™;,„ „„, „„ j,,,,,

sunlight. There is one case on record of a man bemg -^b'^^^ ;:"'";
j^ ,^^,

„A,. \ .iimllpr \merican species known as the turkt\ fcnai 15
1

.

Sand-Wnsps.

Among the man\- types of si;litar\

wasps, the sand-wasps' stand o.it

distinctly on account of their long,

slender 'bodies, of which the hinder

section is connected to the fore-body

bv a verv long, tapering stalk. One

species, the red-banded sand-wa>p,-

may be seen busily engaged at work

at almost anv sandbank. It is an

Insect about three-d.uarters of an inch

in length, entirely black, save fur a

band of red which includes half of the

the pur o^e There are many species of sand-wasps in different parts of the wo, Id,

but the r habits are so much alike that they can be described in general.

In re ent vears we have had accounts of the sand-wasps' activities from F.
1
u

and Ma hal 'but as long ago as the summer of 1667 our --'^V-" Joh -

V

and his friend Willughbv were observing it, and Ray has told us in hi, H^* "0 '

"what thev saw.- The sand-wasp was dragging along a green cat rp a

thre; times its own si.e. When it had dragged this huge load along a dst-c

,f ibourfifteen feet, it came to a hole previously dug in the sand^ and Id

caterpillar beside it whilst it set to work to remove a pellet of earth 'h^

J^^^^^
^^

the ™«th oi the shaft. The wasp descended into the cavity, but soon reapp..ued

> Sphegides * Ammophila sabulosa.

riio<'< by]
PELLAGRA-FtY.

lu'lhara to thf human siipjtii. nn-' .%i
_ ^ i^.i„„,.v,'..niinii

i.-fli.-'i'
rth7;irpVhfrmnfn>nVtrbari.ti^"m8.:^c.-pti"»-l-

oss the .\i)aml(il v>iiik> 1- iiiii<> niilliincin-.
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Thk I'uiTtK Saxu-Wasi-
ThMittI,' -.„., „„. „,„,

'11 with too.1 and LiviiiB ,i:i

and with it puuuils .Iciwn tii-

irroundiiigs,

and took tho caterpillar again in tuw.
rhf\- both <Iisappcare(l bflow, but tin-

wasp came up alone after an interval

and busied itself in rolling pieces of earth
into the hole ' at intervals scralchinf;

the dust into it like a dog with its fore-

feet, and enterini; as if to press down and
consolidate the mass, flyin!; once or

t«ice to an adjoining (ir-tree, possiblv to

obtain resin for agglutinating the whole.
Ha\ ing filled the burrow to the level of

the surrounding earth so as to conceal
the entrance, it took two lir-leaves lying
at hand, and placed them near the orifice.

a^ 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
medium-sized caterpillars ; others with
a single large caterpillar. .\U of these,

of course, are stung in order to paralyze them. Kibre says of the
iian-y sand-wasp,' that she provisions lu'r 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 she has secured this caterpillar before she
sets to work at her mining operations.

Dr. ("i. I). H. Carpenter, watching
this same species at Hordighera. 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 lying there it

examined it and seemed" ])uzzled, and
then deliberately sucked the contents of
the egg dry (I watched it shrivel !) and
lieposited another in its place." She was
e\identlx- not sure that it was her own
igu. or if her own that it had not been
tampered with by an ichneumon-wasp
and so rendered useless. To make sure
she destroyed it and laid another.

Mr. and Itrs. Peckham have given us
"I'-t interesting accounts of two Ameri- -"""

Re„-„..m,ed Sa.nd-vv^s,.
'"""'

rahres observations on the Eurouean ?u™^'t.'r",*"*^'^'•'''*™''"|^w*T:,""Su".
i^ mrfX'-TU.iri^'rs uf an iiirn m u'njpth*

' Ammoplula l,irs„ta. Noct„a. . Ammophila urnalis and A. gracilis.
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.n.,.ics bu,, „f co„r.o, «ith variations wl,i.h mark tlu- ' •"-
, ^ ^^ ^ ,,, ^

i Klivi,lual. who.. b..l,aviour th.y wa.d,«l, was s=, pr..,.,s,. ,„ a^l A.- W\ "
^ / ;

'

,.,.(rai„ fron, ,,uotin, part of th.ir acount ;
Wo rerncnibc, ' - ;- '^" ',

_,,

as thf surrcnimlini; sartacf. !<cfon

wc could ri'i-over from our astoiii>h

merit at this purformamt- she liii'l

dropped her stone and was briiii^iiu

more earth. We then threw 0,11-

selves down on tlie (,'roimd that imt

a motion mitiht be kj-t. and 111 .1

moment we saw her pick up tlir

pebble and a,i;ain pound tli- eaitli

into iilace with it, hammeiinj,- m.w

here and now there until all was

level. Once more the whole proiv--

was repeated, and then the lilllr

creature, all unconscious of the ci.ru-

motion that she had aroused in our

minds— unconscious, indeed, of "">

very existence and intent only o"

* doing her work and doing it well

«| save one hnal, conip'-ehensivo glamv

around and flew away."

dT 's""\V "wilhston records an experience with .nother species i that is very

^™'^r^i::r-:-s^^:f *ofr::^:::sp tamny-has had ^ d.,..

chroS at length by ^abre__ We have - .^nsen^iU,. c. t^^ -is^'^
,;|-

countrv, but in the South of trance occurs the
'

';^'
"j;

"^<=^ f/ ,M..

the famous French naturahst has devoted much attention^ I-.ke / " 1

. An,mo,,l..h> yarrowi,. «!*« Aavipennis.

Yf.llow-winc.ed Sphex.

louth wtiich U thr priixi of thi*
During tht ,......L.. ,. ---

coiitrivistorfiKatiout ten shall;

it ;it the bottom. Each

cricki't>, all can-fully sti.ii

A-it!i thn-f



^^mmm-m
WW specK-s .IS tha •ihiiwt. oi
'- has srlpTtfci for iiiiniiiR. :

•:, anJ a siiigli. ,.^g |:i„] up. Ill

iHE Sand-Wasp's Victim.
i h.Ti' I'liijflRi-il ill hatiliim thf calirpillar of a moth
.ipmrrs h.T pr.- bifnr.' digging td,- shaft and ihc (.<

iilly hliid up.
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the oval cells are made side by side. These are so constructed that the longer

a"es of the ovals are horizontal, and the first formed >s provisioned and sealed u,,

^ ore the second one is dug. The provisions for each cell cons.st of three or four

fed-crickets, and these are carefully stun,' in the three prmcipal ""VT-.'.ntres ot

,h bodv, which has the effect of completely paralyzing the cr.cket without Wl n,

, I, is carried bv the sphe.x to the mouth of the burrow, wlure it ,s droppe.l

hil the wasp Koes in to'ascertain that all is ri,ht. Then, ,raspm, the cr.ckc

hv its "ntennx the wasp jjoing backwards draws its victim into the cell. .\

crici^'o c" ;.d will remain alne, though utterly incapable of any movenwn,,

to three or four weeks, a much longer period than it takes for the wasp-«Tub
;

consume it.

cell a sphex

The c'rlcket is laid on its back, and on one of the crickets in ea. I

>"' is deposited between the second and third pairs of let;s. As soon
^^ ^

as the cfjg is hatched the \ounf; unh

attacks the cricket at this point and

. burrows into its body. catinK out all the

interior in a week, and lea\inn nothiiiu'

but the cricket's skin. The other

crickets are similarly disposed of in

turn, but owing to the greater size ol

the wasp-grub, the pace is accelerated.

so that in less than a fortnight from the

hatching of the egg all the food is coii-

sum.'d. The grub then constructs an

elaborate cocoon of two separate ca^e^

of white or vellowish silk, and within

these a <ase of firmer texture and dark

colour with a glossy surface. This,

apparentlv, is formed of a mixture of

fluid silk, with the excrementitious

matter that has been stored in the

intestines all through the feeding period,

and its purpose appears to be to protect

„„„„„„„ ...- ^ the grub from damp during the nine

montteo; iil i^Si^^^^tion, prior to its assumption of the «™Sed con<htio^

A curious difference of procedure is shown in ^and-wasps
"V"","™',tones

sphegid^, as we have seen, ram the earth down vuth their head, and with stones

held in the jaws ; the pompilidae use their hind-bodies as rammers.

Hairy Sand-Wasp.
for. and fiml*. a lar?.' rat.riullar «

....,„.«. uui. lli-.nfor.. r^nnot be louil.l Ly -iRhl

found ami .mn, ll. .!.. 'U. a .hall and rdl lo contam
---

< Ih.' t

This

Cockchafers.

In some seasons and in certain localities one may see in 'f- « ™
^^^'J^

of May and June the cockchafers, ' or maybugs.f^ymg >" ^"^^ number around tte

upper-parts of trees that, from a little distance, they look like a thin cloud or n..s..

In such numbers they frequently do considerable damage by eating the M.^e^

but even so it is not often realized that on the Continent they prove at t.m

^
great a scourge as locusts-not so much in their complete beetle stage, but as

I Mololnnthii vulgaris



Cockchafers.

larviu. In tin- lasr ii( tlu' Icinisl, nil its stasis
after the egn heinf,' passed ahcne-Kroiiml, it ma\- he
watched ami warred uptm lhniuf;hiiut life : hut
until the warm days of May tempt the cockclialer
into the air he carries on a destructive work
out of sipht, because underground. DiirinK this
[X'riod of congregation around trees the sexes
pair, aiul a kw days later the female returns
tpm))orarily to the ground.

The cockchafer is about an inch and a cpiarter
in length, and of a light brown colour, with a
series of little, white, triangular n:arks along thi'

sides, just showing below the edge of the wing-
rover. These wing-covers are not long enough
lo cover the whole of the liind-bod\-. As in the
stag-beetle, thi' scarabs, and others, the end
joints of the antennae are greatly develoiH^d to one
side, so as to form a kind of brush

; but here this
particular fcjrm of antenna reaches its nia.\imuni.
The joints in (pustion are long, broad, and thin,
and very mobile, so that the\- can be packed

closely together

The Common Cikkchafkb.

{H.MaiH. F.I'.S.

The Cockchafer Chrysalis.
Ttraii of ttK- whitp-^iib ol the cockchafer will
I'lmd on ttw ncxl page. After four ytnr^ or so
'"'Inictivc »nrk omlcrETouiid the enib itnk.s
;i a cell, in wiiirh it bi'Coiiics a chrysalis,
J*aits Its final channc. Hcit the earthen cell
'"^ biwken open to n-vcal the form of the
'ilJ«, \otc that the legu ami imdeveloiu'd- .tre fnT.

or separated. «""""'

The se.xes can be at once distinguished by glancing
at these anteniue, for whilst those of the female
ha%e each si.\ lea\t s, those of the male have se\-en.

Kven 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 antennfu of the male reach an e.Ntravagant
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),

partly by 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
dejjends upon the nature of the soil. She likes

humus or vegetable soil, as that is light and suit-

able for the food and the disjiersal of her grubs
when they emerge from the eggs about five weeks
later. These grubs are in form much like those of

the rose-cliafer and the stag-bcetic, with greatly

distended hinder parts. When young they are

more slender, and can make use of their six weak

' ^klo!o^tlla fiillo
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tlir srift llinil-

214

l.m\v lias urnwn fat, llu\ <ann<.t do m
.

,
.

,, |, ,.;,„ .nntnii

i,«.lf «itl. tin. ronts .,1 Kra>s nr '"'".
'^,i,'' ;, ^^ ,r,,l..cl, will dcstrov

wur«-l or b«'t above .ts b.rtbplac... tl . «'"";' 7;',, ^,^ ,„„, ,.,,,rs in «l.i. 1.

,b.. .Top. Tlu.v n,o«l. severed t,„us
'
""'

_,^;,^
"

h." f

'

b'v l.av. acco.n-

tlu.y assiclu..usly work for <h.' (armor ,r.nn an lun .

^^^^ .^^

,,lislK.d all they can, thev retire >n ., .Uv,.-' ''^ '

i'™, ;""!,;varics in differ..n,

Ihich they become chrysahd.. Ihe P'-'-J " '

',^^ ,^,

^'^
H^tain it is ab.,u,

r:::;:"":; drv summers, .ben the roots are n.,t so succulent, the peri.,.f

^^"'

^e':S":^.v experience -^t -• c.va— th,s ^ab c^

own country, but it is scarcely 1™;*^ "ent onm, wh n^^,^^
^^.^^ ^,_^

has effected in other countries. There a.c plen >
^^^ ^^^^^.^.^.^ ^^.

amount of damage done m various P'^' ^;/' ° '
^^'^.^ ^,^„„h, and killed wher. a

weight and count of the cockchate. that ha^.e ^ " --ai^
^„^ ,„„,

resolute war has been waged against
'r"^.-, 7,"^ ^^;"

'^.^''.r.tv per cent, below die

the crop of beet in the department of
1 '^'^"^

'^.^X, ^tin he ground, and the

average' yield of years sdien *-:--;™, ^^' '

be wh'te-grub. Again in

:^:Z ^:t:^:^^^^-^ -ine-mferior estimated the ..s



Jiiipnn.i lit

^!il.'''
'?"":' *" '^"^ wnd-diirn-s aru:ind thf Me(iii..n

I ground cobnr of iis wiiiR-rovrrs tiiaki^ it a iimn' ,i

««-ii the sexes is hw vcrv iiiarit.il.

The Mottlkd-Chafer

215
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2Ih

they were abundant m Saxony, and ''';•,""",,,„.
h..,,les were briiH>!ht in.

colllction, with .he re.ult tha, ''<';-
;\':^,'^^ \7;; ,

.!:' ™„uined the hundr.,,

Now .. was found tha. ^'" "«"8!'" "'',;,„,„! was no. fewer than fifteen

specimens; so that the to.al numb^^
'^.^i'Tcat lnn« then, is not to e^„.l..^

hundred milhons of cockchafers The
'^^ll'^.^.X^uim what trees the.

entomologists with butterfly nets,
^;\''\^^:^;Z.uir^^ with large sheets spre..l

are swarming around, and then '"^" "
\t hen sleeny b..e.les may be shaken,

believing that the chief reason In.

British immunity from serinii-

attacks of this kiml is to Ik- loun-l

in our respect for the birds tlui

alone aid us in keeping down tlie

numbers of the chafers. Owls an.l

nightjars account for great num-

bers of them at evenmg, and tli.

latter bird mav be seen flyniL;

among them with his bill wi.U

agape t.) admit them. ISats, tun,

catch them, and nipping on lli.'

wings and wing-covers eat t.u-

more succulent parts. Starlmi.-

may be observed, at the tmie "I

the chafers' emergence from the

ear'h waiting and watchmg i'"

them to crawl up into da\light.

that thev may capture and c;it

them No doubt, like the thi..-!i

thev can hear the movement*

Rooks and ravens d«

but, knowing by some

[J. y. Hammon.1.

"•" "'
Th. Cockchafers Antenna.

Th,. 7,m.rk„bl. hn-Ukc *vctopm,... o( tta^;»™' 'j/',^,"^'," by' ,hi.

^,,Umn.,,...b.;.....,t jojaj, n
J' ",'^„'J,'",V ,»«! ""• ,";•*•

photonraph, l*mR on the wnl, "I '

f"^ \,'V ^^ to haveonek.if lc«

than that of th,' ni.^lr.

listening on the lawn for the earthworm,

„,*The' cockchafer as it pushes trough he -
„„t wait for the full <l7'.°7;"*°'i,';, they 'p'unge their bills into th

means where the wh.te-grub is at work below.

J ^ ^e employed ,«.

ground and drag the bloated grub out. ^^»erc he
p^ g .^ .^ ^.^^^,

land attacked by them the ^"are tu™, "P K^^'J'^^, ,,,„,, jack-daws, and

these that the ploughman is attended by a crowd

-^-^it not be assumed as the .suit of r^::;^-%^rt::^:::Z
entirely free from bad at.acks^oi chafer, n th ^^^ ^^^ ,„p, ,„„erctl

:rc\1irtrttri"--et>erhe"and his servant gathered c.h.c



Mok-Crickets. ji;

bushcls fr,,m his l„.|,l>: ,,„! ,|,, |,„,| ,,„|„„i,i,,. svmpathizinK with him i„ his
losses, m;i(h- him a (;r;int nf tHcntv-tivv |»)iiruK Imm the i»i.pr-r^iti'.

As is the iis,. with the st:l^-he,tle and smie .,th.T s|,e, iev 111.' niiui-^kin is
tirmvn off months bi.f„r,. th,' perfeet Uvtle n,al>es its piiblie apiMuran.v S, „„e ti„,e
durinK the aiitunin the iKrfeel r,H:kehafer enierKes fnmi tlie < l,ivsali,-ski„ hut
n'mains m its cell t(, allow Its new integuments to harden and b,eom,' s,r^i,,ahle
I hen at its leisure it tjradiiallv burrows upwanls until near the surtac e, wh.re it will
bt' able to h>rm some idea of tlic weatlier conditions above-Kround. Son,, lime inMay the risitiK of the ten,[x'iature of the soil around it d.^notes sunshine above ami
with a common impulse thousands of chaf.rs emerK<' and Irv their pow.r- of llieht

A vcr\' similar, but much small.T
chafer is very common in some places,
and is known as the summiT-chafer, or
small-chafer,' Its f;nib is also similar
to that of the cockchafer, and its habits
are the same in both stages,

Mole-Crickett.
Though most |xTsons who dwell in

houses have at some time or other made
the accpiaintance of the house-cricket,
and a few have seen the tield-cricket

pipin;; at even in his doorway, the number
of those who can boast a knovledKc of
till' mole-cricket except from books is

\vry small. In the first place, it is not
a lommon Insect except in a few favoured
Iwalities in our land, but if it were much
commoner than it is. it would be little

known on account of its retiring under-
Kround habits. For the mole-crickets,
almost alone among their near relations,
have the burrowing habit. The field-

cricket lives in burrows, but it is not
certain that it excavates them. We are
rather inclined to think that it adaots „.„.,„,„„„,,„„..,.
and improves burrows already in existence, and which have served the turn of some
other creature, . 'ch as a mining bee or an earthworm. Such an excavation can be
enlarged or modified by the field-crickefs jaws. But the mole-cricket 2 has been
aedicated by nature to this class of work, and provided with the outfit of tools proper
n 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 havft 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 expansion of the
Tont part of the middle-body into an oval hood, which is open in front and allows

' Rhizotrogus solslitialia. " Gryllotalpa vulgaris

A .Me.xican Chafer.
ThiH rtwf,.r is rb«iy n lati-.J l« the .„ouIra rha^t
11%, but its brown winK-covir* an- sin-ak-ni with \

b-nng luottliHi. Mont-v.T, tin- annniu! ot th.' nwlr
an ixiraorriinary devHoptiwnt. Tito photograph
thi- iiatiml (i/e oi the in '

ill. Hu-tm.

showi) on paic
vhiii- insb-aii o,
a^ shown, n-arh

arly twir
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«.,„.U ,.. >ha,.in« ami ;—"; •'7^, '"„',:
, „:';;„.,. „. ,1,.- ..,1„1. 1

arc thf «.iiK-.(>v.r>, whuli, m- umu in ii

^ .|.|^^,_^. ^^,„,.

,,„„„ ,„.. .,!. ... .tw 1-iv ...«.."
>''\;';;;:\;:',,';;'l'.,,/,,,,,, .i,.- i.n..i, ..t u.

. «inj;s«l.'.'l.
".l..nK.i<h.mtlu'lim.l-l..i.lv

. ;„„1 ;,r,' linlitlv l..l>l.'l "1' l."K'l'»'-'' ;''"

\ n„t in iw aiul .sl.n.l l»<«.vn the tw. hal.^

^^^ ,;,il-.
• at 111.- .ml .! Hi.' l'"<'^' •""' """'"

/"^
,„. ,„i,tak.-ii l..r ..11 a.l.liti.mal (mh .'' "" "'

i UM / '""t1„. tliiril pair ..( l.-«s an- l...-rm-il 1--.

^ H^A^ hiii.l-b.-lv,^^^^^ Hut the Kr.at

f^^V^ ,„„1,-, n.k.-t i> !'•«- .;!"''

^^^^LJ ni.«l.ri.ati.minl.-.lW'nK">K'i"- Ui'' ""^1'

^^^^^ ami .hank an- llattcii.-.l fnim tlu- sul.- "

^^M furin a .U-.-i> an.l pirnvrful <.i-(;an, ami tin- ;-

,^^H .-untinai-.l in tlu- foot. Th.- lir..ad «ln>- .'I tl»-

^^^A shank i-mls in (our hard, lin^.-r-hkL- nuii-

^^^H si.ms. Tlu-si- tlu- .liwiuK

^^^^m Th.' l«>t also is t..niu-<l int.> o.upU- ..I

jmt^^^m^^ bkuU-liki- t.-.-tli,/^^^^i^^ of the shank after nianm-r of slu-ai-l.l...!.-

i^F *
If t.uieh roots eMeml a.r.Hs the .-..urM- ..t tl..-

mm pn.jecled tunnel tlu-se an- hn.uKlit int., a, ...m

mm ;,mlther.>ol-an-s,-ver.-d.

BTf The mole-criek.-t is n..t .-nt.relv a n.i;.-

/ larian pr..babU- very slightly, I-'k. H"'^ \ mole, he ex,-ava.,-s in or.ler to conu- u,,„n

„, the Insects and other small animals «t

'"
r,„,.M„..-CK„KKr. which the- up,K-v lavers of . .11 teem. V

r tr%^'fX:~:'^^^' his burniws .-Mend into garden ^.-"".1

;;;,Ji:,,'::/r.:';::':!v :-'t.;.;«-,j;:,;|;i;.;:;i, „.liere th.-n- are se.-dlint;s an<l youim pl-nit..

E.:rr;;*'";™ :-.-;.--'" « "'""-
l,is practice of s.-verinK ro.,ts may

-

a"«

>,pon his black list, and even t" --use
^^

^

"« ^'^
potato-bed is due to hi.- !> .v.n«



lUK -MuLE-C'RlLKliT AT HuMt.

aliintylhi>HHii.-rh.krl'-.d
xr in jr the surfncc
vfloiniHiit is -rrtaii
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I rfnl im*m™i ecvmtroclcd "1"" 1»;

..fficUW «««!.« "'"Tii
" bW™ ''I' l*"^'

y^^mnt who othenvise would eat them.

™:r;:S^n:tth^^:r.nS^-°-
T ojte recent^ a friend brought us som.

as to be a great nuisance '"*ef
ardent.

^^^^

A small potato was added ^V «ay
|^.

.„ ™„te. The tm was
"^f

<''""y "P'Xse ,howod

;:rthe smaUer of the .t-\-^-Xtender hoo intact'' If the mol..

-.- rrviiLr it^uS;^^ - -- ^ •- --° -"^ -

-tllr^e true criCet, -J---;:^t^':^^:^- ^-^^^^^
are not shrill and piercing. I*^ '=""'" "."T" ^nd being musical, it is provulwl

churring of the goat-sucker
—^^'J^^gs to these'may be plainly seen m

-n^^cricket is much m.e^-^:^S^S^^
with us, and its range

"'-^JS in fhe M^^terranean region and the warm.r

A similar but smaller species i is found '"»"
somewhat of a nui^anct

part™ f Asia to the low hills and plains °«
I"'i^;^^f^X^,,t, ^^ing apparently to it.

fnthe ea-gardens. It is there known as *«
"^""^^J^^^^^^^ the principal harm i.

colour and the rapidity of its movement^ " ;;PJ°^^„'' t,,.,hrubs, but it hus .ho

does there is the disturbance of the newly planted V g
.^ ^^^^^ .^ ^^^ ^^ ,

reputation of destroying by eating *em^ An°the on
^^ ^^__^^^^^ ^

Xs has the similar bad character of b«"gftf"
pj,,, ,„ ,tand in need ol farther

thfsTccusation is well founded is
'',7"^^; *^ ^P^fe tain Insects in the imm. la..;

Investigation. It is so easy to conclude ^P"" -^mg^^^
^^^ ^^^^^^^ ^, ,^

neighbourhood "^darnaged plaM that^t

^^^ ^^^ ^ ^^^^^, ,, ^he capacity «. pol-

but it is quite pu=^lblt mat tnc

looking for the real culprits.

> Gryllolalpa afncana.



The Lobster-Moth,

The Lobtter-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 grev-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
tor the fact that we alreadv have a puss-molh. 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 jiroduccd 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 singularitv
evokes our admiration, for with a twist or two of the body or a slight alteration
of position it may appear

as an ant. a spider, a

curled leaf, or a li/.ard.

The moths emerge

from the chrysalis stage

in May 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

logs, present a remarkable

likeness to ants. We
have no other caterpillar

of moth or butterfly

that has such an endow-
ment of legs. The fleshy

pro-legs, or ' temporary
legs, which are not repre-

sented in adult Insects,

are (|uite normal, but the
six true or permanent
legs just behind the head
are imique in this species,
being long and thin like

•Mole-Cricket in Flight.

thi. front part of the wiiiK wtM-n

landrd as for fficht. ItwilltM-m
fokli'd up forms a
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tho=c of ui ant Th>' liimliT portion of tin- body is inflated, and ends in two tlirend-

lil-e" tails The little creature moves about in an apparently nervous, fussy mannci

but this is probablv pari of the sehen.e to Ret itself accepted as an ant, which it

re^<mbles so much in its movements. This hinder part of the body .s usual y k>,„

eevated or turned over its back, and when the eaterp.llar is not actually feedu,,

the big head also is raisc'd. The long legs are held forward. When one is <,mt.

aware of the identitv of the young caterpiUars-as when the eggs have hatched ...

captivitv for example -the ant-likeness may not be obvious lo se.

' ^^^^^^— it one should come upon the caterpillar uncN-

pectedly, and then the head appears to be tl.f

hind-bodv of an ant whose jaws have seized upim

some other Insect (represented by the caterpillar^

inflated hind-body) which it is attempting to driii:

off. Ants are not much interfered with, their laws

and fortnic acid being respected by most creatures

that might be inimical to them. As the cat..-

pillar gets older and larger, this aspect changes,

and viewed from the front it looks like a spider

ready to spring. From the side, the hi.id-botl\

with' its filament looks like the head of a lizard

with forked tongue extended. But whatever tli.'

direction from which it may be viewed, it present-

an appearance altogether different from that mI

a caterpillar. To some it has presented a lik^.u•^^

to one of the larger rove-beetles ; and when nearly

full grown and viewed from the side it looks l.ki

a curled-up and withered leaf. At this stage the

peculiar humps upon the back present a rfce

resemblance to the toothed margin of a leaf. h.

some respects the lobster-caterpillar resemble-

that of the dragon-moth previously described (»

page 66), and the two Insects, indeed, are nn.

very distantly related.

Before changing to the dark brown cl.iysal.^

the caterpillar weaves together two or three decay-

ing leaves, and spins a cocoon between tlieni

When the leaves fall the cocoon and its cover.ns

go with them, and the winter is spent by the chrysalis among the dead leav- „n t

ground Not until the spring is merging into summer wfll the chrysalis Am

burst, and the fl.iffy moth crawl out and ascend the nearest tree^

The late Mr. Tugwell has left us an interesting account of the newh h.th

caterpiflars, which, he says, will not touch vegetable food until they have shed th

fir t skin. Until then the empty egg-shell from which it emerged ,s its sole fed a

t will not eat the egg-shell of one of its brethren. It remains close to its o« .1
sh »

wJwng around it, and nibbling at it from time to time ; but if reraoved from.., 1. dK=

Fholo 6yj
[F.sup. f.I..:

The Lobster-Moth.

OccaaionaUv the ran.blor throtiRh thr woods may

«H- tlK- lot«trr-moth «ttl«l In this fashion on a

r,;aUtm- trunk, with th.- ..pp<.r win«s cl^.

nvW the bortv and th.- under whirs protniding a

Ihe sides, thus bnakinR up the outline uwial 1

-.sting muthv SliRhtly enlargid.
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[i-:sitp, F.L.f;.

ronstaiitly rcniJifi.
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One ol

induced to

The Boatman.

the thmRS that ai once strike the most casual observer who may be

S V attention to the common objects of a stagnant pond .s the boatman

^ _^^^^^ —whose title usually suffers the

'^H^^^^^ unnecessarv eloiiRation water-

^^^^^^ boatman. It is conspicuous because

^^^^^H^ it lies on the surface, back down-

\ ^^^^ wards, with its head slightly under

v^afl^^^^^ water and its Ion;;, hind pair ol

^M^^^P^^ legs stretched out almost at riglil

^BH angles with the body, like a bo;it-

Ta^^^lV man with his oars ready for action.

^t^^g The boatman is one of the bui;s

^^B|^^ who has become finely modified to

K^^MI^^^ fit his mode of life. The majonly

^r ^^^^^ of bugs have the upper and imder

^ ^^^^ sides not very far apart ;
but if «o

m ^^^r catch a boatman—at the risk of

M getting a pin-prick from his sharp

# • proboscis-and turn him right side

_ • ^ up, vve shall find that his thi. k-

ness is more than half his width,

the back being shaped like a iid.iii-

roof. Turn it the way in .

" ich we

found it on the water, and you >eo

that we have here Nature's anti-

cipation of the boat-the form

that will best maintain a floatiiiR

body in a position of stabilitv.

The' ridge of the back has becumf

the keel of the boat. Then li,

however, an anomaly here, for thr

bow and the stern have chanijed

places. The boatman, when ;n

pursuit of prev, sets his oais in

motion and pushes his broad lirad

forward. If in this pursuit he ha-

had to go deeply into the water,

he has no difficulty in regainii-.i,' the

surface, for unless he takes h"ld ol

a submerged weed his b""vaiit

. body floats up at once, without

anv use of his limbs. On such an

excursion the boatman do. - not

> Notonecta glauca.

P,..».v,
[/.J.l.W.F.E.-'^.

The LOBSTER-CATEKPtl-LAk.

;,,plM lo tV m'lh; tl»"!li il mn.t b. ™'"i;'",M'',r, ,„ .„
liiniblanc, lolhr cnnUn-m. Whu quite ymuMJ it look,im* H}' »"?;';

lVlal°f lilt t mav be mmi mrr «• • turlrf up. Mhnrd k-al
;

»h.l.i

to .1 ivptik's head with forked tongup protr.idwl
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sot wot, for his'bcxlv is covorcd «itli a v(r\- dclicato ,m.in,. ,.( «„ 1

^prisons a thi^laver of air, and so ...ps ^h'«:"; C^t ' ;^:;"' u

t

under water this tilm of air shines hke silver.
nmtact.

\\ Irh

If the lonu hinder leps of the boatman are examined rlosele t),ev ,,111 1^

as paddles But this adaptation to acpiatic uses makes them useless on land When

"r:;rs;";tf:.::.'-- ^^^ ------ - "- -*-h:^
petition for it less severe- ho has
only to spread his tii;htl\- paeked
wings. On ,ich oceasions. too, he
will display his antennie, which
are ordinarily kept hidden away in
little pockets below the larpc com-
pound eyes. Several other water-
bugs appear, as atpatic Insects, to
have no antenna;, but it is only
•ipparently so; they are pack?d
away in these pockets because the\-
are useless in the water and might
get damaged. Surface bugs, like
gcrris, that do not submerge their
heads, keep their antennae e.vtended
and in constant use.

There is one other adaptation
I'J its aquatic life that should be
mentioned

: its method of obtain-
ing air. Some pond Insects have
an air-tube at the hinder extremit\-
«hose tip is kept out of water,
and so a constant supply of air
passes through it to the bodv.
Others have an air-reservoir under
their wings, and make frequent
excursions to the surface to re-
plenish its contents. The boatman

'

t n
.poses on the surface with the tip ,ViZ'."?^.'S?.t'""""

""""

onts hind-body exposed to the air, 'l^^i'S^Zi^^;^;:^^";^

•I- pont'"'w ir**" ?
''"" '"^^ " ""''' ""-' -^ i"'" i'^' bodv at

'^.' u der' s^e th^re 7, T'l
"' 'T ^^ '"'""'''' ^'°"« '"^ «"'- "'

»! a similar frinnc run .1
"?'''" ^""^"^ "" '""'^ ''"^'^ ">' '°"« hairs,

inlas to The internal airtnheT''
' T'l" "' ""= '""'>' Th*p"ncipal

dc-ribed cons itute two cove H
"' °" ^^' ^°''-^^' ""^ ""e fringes of hair

* "^<^bodrtr:lVs;rX:„^h:w-tv^''''
-' "- "^^^ '™'" •-= "^ °'

(ho pii.iIion ujually im,^, bad, ,i„„„„a„i. o„
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Some observrs have not.d that the boatman produces a sound like the wor.U

,//,-(' clica' clu-u: rubbinK it* front pair of legs together at the same time.

Th female boatman attaches her eggs to the stalks o
-f^J^l''^

•m incision with her e^n-placer, and burying about two-thirds of the ef;« in the sht.

X
"

oth Ibu,... the^e is little difference escept in size and the absence ofy^
bet e n tlu'iidant and the adult. The Insect is continuously active limughout

.™i the wings make their first appeanmce as buds, which expand at the final moult

Green-Fly.

Who..ver owns or has owned a garden has ^^^^^^^^^^ ^j^:"!

There is a stage in the develop-

ment of the amateur gardener in

which the green-fly are worse than

dragons. So far as one can leani

of dragons from old authors, though

they may be individually terrible

they are not common, not attack

ing one in hordes, and arc laii;t

enough to be seen from a distance.

(,reeii-fly are so terribly small, s"

prolific, and so ubiquitous, that yo"

do not notice their advent until

they have increased to million^

;

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 from imi-

favourite rose-bush only to lind

that thev have taken possession ut

another equally desirable. If "nh

we could extirpate the green-lly.

.,.,..„ , . . ,, , „ ,„,, what gardens wc would have !

I Aphis.

Pkoio by]
YoiNd Boatman.

.\ maKnifitd rrprpwut.it

sid^. showing that it li.

tiKKlilifd bv thr actjiiisit

iiwlv hatched boatman from thf uii.I.t

r the "samp ViKral form throughout lilr, ciily

II o( winff^ in the adult slate.



^ Bl.'TTERFLY ENEMY OF CrEHN-J'lv
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{'.ri'in-fly that dfvcli

havf Nin pnxliicfrt

gciuTatlnii takes |>lac

lest abundant.

loED Green-Fly.

win(» w .Hiially maUv -r iinp.-rie, t
»''""' I"* .•'''''

Several of the smaller insectivorous b.rds 1"'" >" '^t

onslaught, small ichneumon-wasps lay their ej-Ks m them

and certain bugs go about spearing them w.th the.r suckmg

"'''"These unprotected minute creatures, that so trouble

the gardener, are reallv among the most remarkable o

ivng hings, and though they have been the study of all

great natural sts of the eighteenth and nineteenth centuries

."are far from having a complete a-^d satisfactory accoun

nf them and the phenomena of their development In our

own dav Buckton has devoted four volumes to a d^*"?^""

of the British species alone, and something >"«- ^^
^^^^

learned since these volumes were published^ It will be seen

that in a brief account one cannot go into dj^'''"'

.,1

Throughout the spring and summer the observer will

have noticed that the'cvowds of green-fly 'h^t abound on

nearlv all plants in his garden are wingless and with t e

knowledge of the course of development that prevails

almost tiroughout 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

. ngeS condition. Kut it is rarely that these summer broods

woducc winged individuals. In order to do the.r work of

check ngsom'ewhat the redundant growth of plants and sup-

^ying food for numerous creatures, the ordinary slow p o-

cess of passing through successive stages before attaining

pr<^uctive powers is not suthcient. Eggs that were la^

In autumn, and have been remaining dormant during the

. Coccmclla.
' SynJl-us.

this fluid makes the attacked

leaves curl, become spotted with

brown, and in bad cases shrivel

up ; sickly shoots under the attack

wither an<l are shortened. It is

one of Nature's methods of prun-

ing. When things are getting

di'spi'rately bad a summer storn-.

comes on, and the green-fty thai

defied the gardener's attacks an

all but cleared off. Or, failing tin-

storm, a host of lady-birds >
c,i

hover-flies 'i appear and lay their

eggs close at hand. The egK>

quicklv hatch, and the grubs at

once set to, attacking the greeii-

flv like a wolf in a sheep-fokl

fh'Hn hy,

C.reen-Fly on Kose 1

A folony of wingless ruh- 11 il

b.-«uii to cover a ro«-bml m
thai is painfully (amilwr "'

ai.p.Tai.a ihounh patient cv

Kach oni.- has 3sucknnfU.il.

lUiply into the tiMuos ot t

from which it is snckinft tl.

that should nouri'^h the

Ahovf arp some cast skuw

off in th>> procesi ot growl.-



Green-Fly. aj9

M..«cd, and . fe« mav I,,. ,nal,s
; but tl.os. «,t.p,ion. ar. no. s„ nnmerou, a,n prevnu our ...akn,. nf ,hi. «c.n..ra,ion bcin, .o,np.,s...l of nnpTf.,:, and w.nRc'

1,

In ron, t.n to tw.n.y .lavs tl.esc imp,.,fc.c, fnnal..s U^in to pr.Klucr-not igK». but hvniK >-<,in.j.., ami continue pr.K'.ucing tlum at th,- rat. of from threeto seven per day. These v„un.. h, turn, after two or three weeks, likewise prjl, , eLvms young, and the sante process may be repeated n> su-ce.sive eenerat , n,unt, the autumn. Some of these generations mav be. w.nged, foll.^ ing Z
a fallmg o f m the supply „, nutriment. The wings enable the ittli^iduals to"nig

.
some olhn- s,vc,es of food-plant richer m sap, from which after several monthsthey may re urn to plants of the original species, and there produce a genera",

that ,s sexuailv perfect, and that lays fertile eggs. These sexualh- perlect green flyare smaller than the .mperfec. individuals
; the females are alwavs wingless am the

v,.ral ,„rW tl.. 1 . - .
SUBTERRANEAN (IREEN-Flv

7^T,^ V". "'°"«'' """"" "'"««'• " '' •^'"•kable that there are no (ewer
"

The ™!L ''n
°' "^',"'"' "1*''°"^ "^^ "•'"^'^' -" '^- "'"" 'wo hive

<iime?eveTvt' '"''"^'T
""" ""* =*" '"'"' ^° «™"='"V •''"'"'I""' i" temperate

d r^ade ;eMdv I"
" '" "' ''"'""" '"" ""''"^ """"^ '"•'"' '^™ -"Stained,

" ner"dons Ifnh
'""

T'"'' >-^'TJ'«°
^''t at least one fa.t over which many

"error ho! Tn 7 '""^ ''"' °"^^' '"'™ "' "«" wuhin recent vears
;h error, howeve.r, stdl makes ,ts appearance in print from tm,e to time

"

This

n.s'r"k n'd f '™M "' *"'
J,°"^-"*"'

"'"^'^ '"^''^'' '^'- «'-"-"> - "-'-''e
• bhn^ \ r.

'"''^ '™"- •^"-' ^P'^^i^'^ of green-H^-n.,t all- possess a pair

m these . ' °"' ''°"', "'^ "PP" ^''^ °' "'^- «'"' ^•«'"™' »' 'h'' Wnci-bilv-.>m these s.phons are produced globules of an oil-like matter, which is really
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habit lias bucotrn

a siTious pest to the yrowers el Indian torn in the

I'nited States, for the ants at hrst |>lant their

• ecms (jut on thi' roots of eorntielil weeds that

are read\- for tlieir reception before the maize is

sown, and later transfer them to the roots of the

latter plant. The aniovmt of fluid produced by such

minute Insects mav not strike one as beinf; sufficient

to make it worth while for the ant to trouble itself

in the matter ;
bat careful observation lias shown

that different siiecies emit from nin -en to forty-

eij,'lit drops during twentv-four hours, .,nd when one

considers the larfie number of green-tlv comprised

in an ordinary colony of them it will be seen that

the an{,'"'K'>t^' output must be considerable.

To found a big colony of Kreen-fly it is only

necessary to establish a singlo 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

* I'"ordii formicaria.

fluid wax. ami is ijected at their eiiemie,. Ihi-

was for long confused with the sugary lluiil known

hoiiev-diw. and ani- li.iv. h.iii ligurid rec, ivm::

from the-e -iphons alter -.tr.ikiiig the grein-lle

«lth their allleimie. Ih.' llolleV-dew is received

Iroin the extremitv of the hiiul-bo<lv, txing m Ian

the c-x.reta from tlu- In^rt^ intestine. The green-

fly would not discharge the iir.Klurt of its >ipliou-

at its friend and prot.ctor, the ant.

It may be presmned that the sjx.cies that d..

not possess (hese wax-secreting siphons ,iri' not -o

subject to anmivance. This is certainly the ca-.

with an uiuUTground species of grey c-oliuir. ih.ii

lives on roots, and is known rs the ant-aplii>.

birause of the fact that it is found on the roots ol

grasses etc.. in. or in the immediate m'lghbourhood

of ants' nests. It is so carefully watched over h\

the ants that it is cpiite protected from aii\- .neim, -

it might have otherwise. The ants evin collet i

and take care of its eggs during winter, and u.

spring plant out the newly hatched green-fl\' in

places convenient for their own control. Ihi-

Kc.us OF Oreen-Flv.

A b.itdi oi.aa- ot thr applf--tnH. ll>hi^ U"
«im oi. a .h,K,l „l ..^.l-U.,;. 11". 'St

ihiniiiB lilafk. ainl hatch in *pnnR. Th. v

rise to itiipiTft^rt and winKk-ss fern.
,

-. «

arr abU. soon to prodnc living yo'iiig

-irnilar powrrs of n.ptoductioii.



Ibry c
'sof (nwn-fl

Aphis of the Beech-tree.
„ , „ .

*"T>- JibiiKilant unclirthv liavcsnf thf- b.-(ch hm it
," "TV .lifcuii I ih, i,„]iv|j„ai I„>„|i J.

K,", , ? "' V'"' '"I""'' '" "> -"I'll

.nhalf tinn s the acliwl sia.

?3i
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<U.alinK acl.q..at..lv w.th h. -''•",
'•^,^;.'„\,;,,;iv from .he plan, in iO t;rn«i„.

„atc-, in .h. .ours.- "I .«-> "r 'h"'
>V''^''

'"^

, , , ,.,„„ „„. a..a.k..l In

(or ...her animals, .xcc,,, sud, as "
f.'"'

"^^ ^;^;;^,[ ,,uy .-.."W no. b.- «pr.>-.

H

aphids. TlH- numbers of aphuh.
«"f'

"^^ " '

^ .[^
;'^ „ L ae.uallv linu.ed u„K

by ordinary numerical methods, ''"d ^e. ,m r. a, « ud
^^^^^ _^ ^^_^^

5^S: '^^l^^~lS:rb;'tt;';:a.
apLs are .hemselves .he v.e,.u-

,ransforma.ion of .he md-vKlual, bu. ""'V
jj"^;;!";^;\,i,,,.n,,d «i.h lor Ken,,.,

.ions The sub-division t" «huh Ih.

Kreen-Hv b.l..nKs fold tli.ir win^s when ;.i

rest ov.'r the b.Klv m a ro.,l-like mann, r,

and .he fore-winRS are of uniform ehara.l. r

from base to tip. In .he true buRs^.h-

winns lii' Bat on the baek. and .he ba-al

half is of a thieker. more horny ,
hara. In

than .he other part.

Burnet-Motht.

The popular name of tin- pretty groui..

flV. II'w

Am UnNKeM„s'5 Test eNoiK its \ktim

':S'S.nZi^'Sr:^SX£:^''^^ ^^ wcn'i;s"th;"seientl.,e name of H"

parai'-. ^i;:-,a„;:.;..™.'Ilr^lvTfrlU'r^.«c,l:, typical spcri..s. appear- .,. be due .o a «,u

C^S^S^:'^:^^?^^ <'!" •''^'""-""'""'" .y„„„.i:inn i., the bo.any of the e.ulv
,„,„„,« ......H-;;:,...

-
of precision in the bo.any of the e.uiv

::::::::rthe.iad-burnetandthe.^^

'"'''^Gurnet-moths are amon, the prettiest^of '";^^'J^t ^^^i^
one Ipeeies at least may be -^-ded ^ to er bly . on ™

.^^^^^_^_^ ^^,„,

burnet,-^ whose fore-wngs and body »r^
^^^"^ ^^^^ ^^^ ^^^^„„ ,ave for a „ ,rro.

six crimson spots arranged m pan=. The mn<t
"; fe

. .,,,„^,, eate.i.ul."



(lowrr

spincllc

U of

I., thr

Bumet-Moths.

^ha,.., „.h„l, ,s a„a.h...l ,o „,.. ^^as, hv iN ?, ,,

• :^\TZ Tr "'"'" ";"" •"» '- •"^-•

»3.1

''K)n, of

' Tliis

chrvHalU

n-acly to

' 'linninj;

Thmaftrr thov mav h<. swn
">nKr<'t;at<-il <,ii flowrr-licails. sho«-
mii a pri'fiTi'inT fur intnnosilc
Iliiw.Ts thislirs, dan.lrlioii. .laisv
and particularly scabious. Half
a (io/cn of the moths may b<. coii-
«r<-(;atc(l on one floHcr-licad. ^ivinK
It a most remarkable apixarani-e.
They sit <piietly for hours, as thouKh
conscious of the fact that their
warning colours protect them from
molestation, and the fl.,«er may
he gathered and carried in thi'
button - bole without disturbinw
llieir cpmnimity. Its favourite
haunts are sea-cliffs and sand-hills
and on chalk-downs and heaths
inland.

The other s(x-cies. though the\-
tliHer in the number of crimson
spots, the depth of ground colour
and the width of the marRin to the
Mnder win^s. are in a general wa\-
viTv much like tlu' common sp<.cies.
Two of them have semitransparent
«iiiKS owing to the paucity of
scales. One of these two is known
as the transparent burnet, ' and it
"•IS the spots on the fore-wings
replaced by three crimson streaks.
It occurs only on the western coasts

Ireland, Scotland, and VWiles "-"l
th other is the Scotch burnet
"hich has the five red marks on the „.„^

,

in aS::^"'!;J°::'';:'^-' "'
^'-f

' The omy British l^cabfeTit are

winKs, and the hind w ng hlv a brlad h' 'T
""'''''- """'"" ^"•"^°" «>«= '"-

K"t, s, burnet » is restrfcted as it

''™''^" ,'^'-""'' '"^'•«'"- Another species, the New
-. IS found only i^r:::!; t:<"ur:;r^' - •'" "™- '-'-' *- "^"'^''-

' ZyR.T-n;! piirpiiraUs. i 7 tTH^u' ^- "iMii. 1 7. meliloti.

rhe stout, guy
upon cbvi
l* papi-

:iMh ratrrpllk.
. , .„

I v tth.-s. (tnr ,,!.

A number .tf tlv

iliiixtT-MnTH,
ipottM wii,', V.II0W and bUrk. and ftn^*

having I tiinhi''t a fraw ntVi
.ho»n Him

to spin
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Wax-workers.

Tho worker, in wax arc not a numerous company, so far as spcces are conccrne.

K . Jt Hh Ins cts ,hev form ...mmunitics that more tl.an make up for paucm
but be ns r~ ?""^ ^'^J^J^f individuals. These cmnnuniti,. an. also contmuo.,>

of species by th. f""^'^"" °
, .^ statement bv admitting that .t does not applv

We must somewhat quahfv th,.

^";;;"^;'_^^i^..^^.,,^ „„i^,, „k, the wasps have ,.,

ibesin again each vear ;
but the humble-bees aie

i J not true wax-workers, for they pr.xluce very lutli-

£ / "»*••
of the real material, and that of an inferior qualitv.

mil Tlicy ''"^'' "°' l''''in>''l "« "' "' huildnii,' comh<^

L#7 t, nic true wax-workers are the honey-stormK bees,

Wrf ^^^ and thev mav be said to be perennials, whilst

fl^/ ^S^ other bees are annuals that is to sav. the honev-

WJI :f^-^ storinR communitv is perennial, the bees thein-

MTMI ^^^-S—
^^1^^^^ ^^j,^^.|. ,1,.,,, (,„, e^-layinj; female or .lueeii,

beinj; no longer live,l than their solitary relation,.

.\ wild eoininunit\- o' hone\-bees in a cave oi

iiollow tree might go on f..r ever. The liM,i;e

difference in the two groups social and solitary

that this implies, has been bnuight about sol.U

bv the diseoverv- of the socials that if they retamcl

honcv in tlic-ir stomaehs tlu-ir vital chemistry

would convert it into wax. Hut lor this diseoverv

the honev-bce probablv would never have hgund

largelv in lit.ratur,- as she has done, whilst ur

solitarv ri'lativc'S, e<pially industrious, no lc,>

s,)licitous for the interests of an unseen proi.:cn>

and the continuan.e of the race, have bi-en .itnrlv

ignor,-d save bv a handful of naturalists, l.ut

lor this diseoverv man would never have f.mml

the bee worth eulogizing or robbing am tli,

eulogies have, been diiected mainly to her luihit

of storing up lionev which man could appropnati'

to his own use. The discovery of the secret ol

wax-production an.l the aeiiuisiti.iii of the kmm-

^ ledge of its ductibilitv and application to the »m'

of the eommunitv have made all the difference to

:: the honev-bee, and inUr «//«^have brought om

, ,

"""•
species 2 eompletelv under the subjection ot man,

'

W:::rost.v substance to^l^od^e, lis e.,n....^
J.-

consume from sixteen to twentv P"™^^'^^ "^^ , '1.° tn from glands on the

pound of wax. It is made available '" "^
^ ^'J . „,,, ^ ,p'p,,ars a, thin

Six-spot Hikskt-Motii.

CU iW head out o( thr tifp.r . nd of .h.

and the moth walks up th-'-'trtii

-

rrfuUyl'V.lnix'l.

,\pis.
A. mollifica.
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The Indian Honey-Hee-

III spiti' ol one of its naims— thf big btt- ami its iiiiT

iiwus ron-b, (h.- Indian hoi..y-b.f is no larfi. r than

ttw Enfli-h honiy b.-.-, which is shown b.k<w. 11 '-

of M> ftmt- a disposition that aU att.inpts to .Ion.
of M> tttTto a uisposiiion tnui «u •""

ticati' it have faiW. Twici' natural'E

Marvels of Insect Life.

the wax is worked- possibly with the addition

of saliva—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 ol the domesticated honey-

bee, let us glanceat 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 soi-ial-wasps. Instead thi\

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 ..I

T*. „..»„>...,.. pollen, and with it build up a wall arotiml

their combs. This is probably due to the, fact that their stings are undeveloped

and uX for protection. Bates says thit most of the South Amencan speeu>

of mosquito-bees'are workers in clay as well as in wax, -" 'hey appear to .

as our honey-bee uses propolis, the gummy varnish scraped from the Icai bml,

Ti cTrain trees and the stems of some smaller plants. He says tha none of the>

:tin;iess American bees have attained to that high degree »
-^•-'"J^^.;^

in the construction ol their comb which is shown by our honey-bee. Thur wax L

Lre generally oblong, showing only an approximation to the six-sided shape „

Dlaccs where several are built in contact. .1 ., .,

ThrdinRar ^ or big bee, of India diflers from these m<,squ.to-bees in the l.u

,

thatlts sting has a vert line and practicable point, and the bee is always ready .,.

ut i I or a closely allied species (for several appear to have been somcw at

mTxed up in the accounts), is execrated by a.ch^ologists on account of "s re,, -

hensible habit of attaching its huge pendant combs to hne bui dings like tb- la

Mahal at Agra, and the paintings and sculptures in the rock temples a Ajan

U

*."-" -,.. ." « '- •r;;";r,:'ri;5Jt4t;,;::;-:
South Kensington. A single tree may have a

dozen of these huge combs on its branches ;
,in(l

woe to the newlv arrived and innocent Euro|)e5ii

sportsman who " between beats" indulge- m

a restful pipe under one of these trees. Uie

ascending reek of burnt tobacco will excite the

dingars to fury, and they will descend m

thousands and cause the valiant ^portsii.n -

probably military officers—to beat an «nu-

minious retreat at a speed unusual m tl.at

climate. One well-known archa:ologist wli,. ^va^

t

CoMMdS HiiNEY-IlKb.

!,';;SV'h™tS,"i«;i'™H™'!"J[^ investigating the mural art of Ajanta h..d te

iSlraportaiiwbittHbiiUbli. toil. power olprodiKiiis inveSUgauut, i">- '
1,1 , I, In 3

1.; EsS ™«H^ ii to .ton- h<n»-y. T.irr ralur.1 ,i,,, ,:„,,. f„r hoUrS. UO tO hlS ' "'" '•'

I
nitihVi il to Mon- hMH-y. T»irr ralural

Melipona.

remain in the river for hours, up to his

Apis dorsata.
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water t., escap.. the fnr\- of tlie resentful l,e,.s l„. l,a,l ilisturbe,!. In Muirav'. Ilaml-

thcttK'":,!."
""'"""!'"*'' "" '-""-^ "' '-""" ••'"'' -^i-"^' -- -l^i*" "

"
themselves with a pair .,f stout leather ^..auntlets eomin,- u,. above the « isVhalfway to the elbow, and a li^ht wire „,ask with a baekpieee to proteet the biekthe head and neck, man>- pe-rsons having been so badly stung that in so„,e eases

S hav: fdled
^"^'^'^ """^^ •""" "'='"•• '" "•™-"™''- "' ""'«- bu.

So extensive a literature exists upon the honev-bc'e tl:at it would be idle
to attempt to enter mto details of its eeonomy here

; we w nlv consider it as

uh7rr ' ^'"^
';f"'"'^"°"

"' "^'^ """ ^y ""• »-'rker-bees does not ,o m
brot „ th"Ti'""

™"'--'^*'"K '">"'•> "• P""™. - "l.ilst .he^• arc att.ndm, to the
t)roocl m the hive. It is a distinct
employment, and a number of
workers ap|«'ar to be temporarily
charged with this function apart
from other duties, and it takes them
twenty-four liours to convert the
honey eaten into the plates of crude
wax. A peculiar rite appears to be
i's.sential for the carrying out of this
wax production, thougli why it is

necessary is not evident. The bees
have to hang in festoons attached to
each other by 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
only

; 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 are .„>
formed. Then the two bottom ones cause the chains to swing until tlieva" hook their hinder feet together to form a festoon. So thev

"
ng o^r

t
"1 rr'^b"" n°""i:

"*™
!!"

''^'"™ "^^^-^ "p •'"" "" •"- -"'''' """po-d
V , „ ,1

""-makers, and supply th,™ with the material for their work

m .,, herT""'""!!'"^
"'"^'' ^"^ '"'"'*''" "^' ">'" P'"'"^ "•"" '"'^ abdominal

., to her jaws and manipulated them into true beeswax as we know it, it issues

en ,o tT" if
',";'" ''y'P ^''^'' '^ '''"'«'>« '" "'• ™'l-n.akers and applied by

"..IMfraS "" ""'' "°" """" -"-'--'-". a work that is cai'ied on'

qcnmv'nTv"' "
"""^'t'-'^^

^'"""'"' "' '"'"'>• '^ '•"""'"'' i"'" ™lv a small
1 "ility of wax, and therefoie the workers use it with parsimony. There is no

I UK 1*(

II tlw priMtiii-tiuii

i"iu* in thin iild

'iv. A wrvmatf. ...

r tn priyXw,
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waste, ami tiny liaw Iranud to make tlic niaxiriuim stniituru out of tlu^ minimum

of material. That is tlio reason for tile six-sided shape of the cell. All the solitary

bees make their burrows eylimlrieal. based upon the form of their bodies, or at least

of the body revolved on its own axis, as thev liave to revolve in tinishinn off their

exeavation. Now. thou^'h the hexanonal cell admirably hts the cylindrical bod\

of the bee-^rub, it cannot be modelled upon the body of the worker-bee. If the

individual cells (jf the comb were fasliioTied separately as c>iinders, and then a

number of them were brought toKcther, under I'rpial pressure they woulil form

hcxa^'ons ; but the>' are not made separately but are built in a mass, and every

]iart of the walls of (inc> cell forms part of the wall of a neiKlibourinf; cell. This i-

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 humaji artificers the task would necessitate a resort

to mathematics, but thi' worker-bee issi.i - from the chrysalis fidly comix-tcnt to

undertake thi' task without swallowing the books of Kuciid, and without parent. il

instructirtn even. Pure "rule of thumb" i>ra.

-

tice ; but eveir so, the mathematicians have faileil

to lind any flaw in its ri'sults : indeed, there i-

a well-known record of a mathematician's worli

b'inf; corrected in a sense by the bees. Maralili.

a famous mathematician in the early iiart ol the

eif;liteenth century, took an interest in beis, and

in\ented a kIuss hive in which he could observe

them at work. He found that the bottoms of tlic

cells formed ,in inverted pyramid, and that tlu\

were hexagonal like the walls, hut h>rmed of three

lo/enne-sha|>ed plates. His mathematical niiml

was cmioiis to know if the bees were mathem.iti-

cians also, so accurate did their work appear te

the e\e. So, with great care, he measureil tile

angles of these lozenges, and foimd that tile

greater angles were loi/ 2(i', and the lesser olio

70^ \2\ Reaumur, who knew of Maraidi>

that such prevision on the part of the bee

,„„ „ for econoitiy in the use of the precious wax,

tlioiight to test the matter from that point of view b\ propounding this

problem to Kiinig, a noted geometrician: "What should be the angle- of

a hexagi.iei! cell with a pyramidal bottom formed of three similar and equal

rhomboid plates, so that the least matter jiossible might enter into its con-

struclioii ;
" Kiinig, it should be explained, knew nothing of Maraldi's measure-

ments. Kimig employed the infinitesimal calculus, and lound that the great angles

of the rhombs should bo loy 2(1', and the small angles 70 '

,s-('. Here was a surprism);

agreement between theory and practice ! There for a time the matter rested,

and then llaclaiirin, a Scots mathematician, took a turn at the problem proponuHed

to Ktinig by Keaumur. The results he arrived at agreed precisely with the me.isurt-

ments of Maraldi ; anil it was then ondeavcuired to discover how Kiinig had made

calculations, and sus[>ected

had relation to the desire



^>

f'Uf an.- huilt u
-. ..„,,.us an.- built

"'**"'NE-C()M1! " flnshn.
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the mi.t^ke It was found that the book of logarithms he had used as the basis

or W ah-ula ions eontaine.l an error which accounted for that 2' m h.s resu -

So tV^
^*

1' d to the correction of the book of logarithms, whose error m.ght hav.

"•" %;:^Z^:1:rZX^^i::^^ base, but downward^ .om the roof.

V smM .nu titv wax is deposited bv one bc-e to which others add m succession

doing a ,iicccssioii. When the bottom begins to take form, other bei's work

at a corresponding cell on the other side of the wax

curtain It will be seen that these three lozensc-

sliaped platen constituting the bottom of the cell have

,.ach two free margins-six in all- and it is by buikhuR

up the walls from these margins that the hexagonal

f.'rm of the cell is arrived at. As the work of the

builders proceeds, the work.rs who are makmg unx

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 detect

in the calculations of the bees. As a matter of far
,

the difference is deliberately designed. The crn>

intended as cradles for worker-grubs have a diam<tcr

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

comb and taking a downward direction. They arc

somewhat pear-shaped, and about five times longer

than the drone cells. There is no evidence of parsimony

in the structure of the roval cell ;
the preciou. wax

irht^ished here to form thick walls, rough and irregular without, but smooth and

""''^t t^ry cells have walls so thin that light passes throi^h them^b... the

outer c^g IS thickened into a sort of rim, as this has to be subjected 'o miH-h f^.
»^

h'om the feet <,f manv workers passing over it, whilst the lower part of th a^k

are supported bv the mutual pressure of the h™!V ;"''''!^.""\, :";'. S
1 I, ,h.,^,. rAU miv be said to be horizontal, but there is a slight inclmaioii

r iSf om h mo^ith to the base. Although the cells are in th.^ po-i.™

t h nev d^not run out, ehiefiy owing to capillary attract, thoug 1
.

do so inverv hot weather, when the honey becomes more fluid. Lntil a e

Suite /illl of honey n cannot be capped, and it will be easdy understood that an

ToNciF. (IF Honky-Hek.

Th.' ittstnmttiit bv wliirli tin- b><- mlUtts th<

iHCtar from flower* to h.- nHiv.rtt^ InK

hcrnrv A« shown b.P'. it ha- h<-cii ili-

«Ttcil out from thi ,iirroim(hiii( iiiniith



TirK ASSEMBLING OK TIIK OAk h
n ihe sandhunk tn imderiia iisehancB |., „ t!-,, - ',

"i'll^'ik-
P*^""' " '° em'erue. As ii was a fj^'a

all the male E,(Rers of ihai locality anil theva. ihe collector calls it. around ,he hole
'^

When 11,.

;. Ihe faci i,. ,,^,
re here shown "
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lh(' hiiiil li<2

Nl^lKIIJIU'll tc

'1 -ti.itik tn tllri.iin

™ormous numlxr .,( j„„r„..v> is r...|„iri..l
before Ihe little workers ran brinn Lome
sufticient honey to lili on,. ,,ii, j„ ,,.,,„,
the honey rimninK, the workiTs hav.- r.^sort
to an ingenious devi.v : the\- obtain
a ittle honey from on.' <,f tluir iirst lillnl
eells, which is of a (irnuT ronsiste,,,-,.
owinK to evaporation, and this is made
to tfoat upon the new hon..\-. This disc
»t firmer honey floats „po„ he. snrfac,.
and ,iuile overcomes all ten<linc\- of the
newer honey to run out, Wlu.n' th,. c,.||
IS full the workers cap it with a thin
sheet of wax atta.hed to the cl^cs In
other cells pollen is stored up tor the
sustenance of the Krubs, the workers as
they return from excursions amon« th,.
flowers simply dropping tluir ,„ll,.,tion,
nto the cells ami l,.avinK those .hat
are on indoor duty to pack it.

When the brood cells are readv the
motlier-bee (usuallv stvleH tl,.

,rn. u
" > >l\wn tfie (jueen) .-...,... j.uq™ .i,,.„ ,„,,,;,

-

'!^::^::;;™::;;t;::::i:z;^;n:' -", f-pp-^ - -^now what . .he
drone cells, then a vast n mh,V i .

^' '"'" ''""' '"''^ ^' deposited in the

^inds di«er in :i:,^;:t"r;;: ^^'^ '"^ "™^- -"^- ^^- ^^^^ "' "» two

rate of fifteen hundred to two thousand

"Iks s^he has furnished ten or twelve
thousand cells with ,Kcupnnts

. an<l
during the whole of one season sh.. willav thirty or forty thousand ..KKs. During
I'" ife sh,. may pr,xluce as manx- as a
hiuKlrcd thousand.

I lie ..(-gs hatch after three davs, and
he minute grubs are at once t,.ndeu b\-

br ...r't-^"'
""' '"'' "'''" »"h b..,:-

Ddi n "n u'
^' ™'"P"""d of honev- and

wh„
?"•,•"' diet the grub thrives, and

and fiM^^'
"''•' ''">* "''' " i'^ '""-fed

Z..t ': ""• T''^ ""--b.-» then

DoTl, . 1, u
""" " '-'^ ""«''• '" ^•^ andPoi

'

.1, which IS porous and admits the air
mportant to notice this distinction

Fh44i, ftv

«. F.R.\t.S,, ,
H. s. (/„„

I'Eiis ijRLSH Atiu Comb.
i,ri, h '"'i''"" r'"" * hirni- joint of thr fon-l,K th™- iv ,

th« h....r ,. dra*„ ihro.wt. it. .„,i „„. rt„„ h^/' "'^;
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1...... .. c...n« „. ...
;-;---' -.i";r't j;r;:.r"!..";c

a ,,u.cinl fowl, the
" royal ,.lly. A» th. ^r»b ,

^
^^^^^ ^^_^^, ^^,^^,^,^, „|,

.n.t in five day- full «r<»v,h .s comphM^.d «hcn
-

__^^ ,,,,,,fe.,u,n, .,„!

for a fortniKht, by which t.mc- the femal. ,bc.
.^^

^^^_^ ^^^^^^
.^ ^^,^,^, j^, ,„

accompany a swarm to fonml

a new colonv. Or she mav !«

killed befor.' emergence bv Inr

jealous mother.

Whilst on the subje. t "1

wax we ouKlit to mention tli.'t

for stopping <rack> or sealing

„p the bwlies of invaders whom

thev have killed but eanu"!

remove, the bees use a -iib-

stance to which the ancriit-

f,ave the name of liroficM-

Tlii^ is the Kummy vanibh

gathered from the leaf-bu.l- "I

poplar, horse-chestnut. \>m>.

and the stems of other pbm-

They take it home, as th. \ i''i L T I mu-vi'iitUll livr*» i"iM;h ilk It'

,. Th...

in..,,.... ,-
,. ,, K,.t tlir.v einnot discharge theii l^i'li-

^f- r^:^t ^^L^-'^.rtt •sJ'l^n^. ,t ha- to be pulled „,. .

°''"^\^t::referredtothef^t..tt..c™bs.^hum^^^^

The favourite e.planatton of th,s .s that the b c^ 1

^ ^^ ^^.^^^ ^^.^^ ^, ,„,„,,

build, the hanging of a weight "' honev m o so a
^^^^^^^^^

safer plan than resting the wogM »I»n 'he s f ba^d^ .

^^^_^_^^ ^,^, ,

under it. Mr. Tickner hdwardes, m o th m
„ „.,,„ce an 1 no.

honey-bee, shows, we tlnnk
™"'^1-'"'!'''"\^V passage worth quoting l/.

'« "/

blind mstinct that in.pcls the
-^fY;'"J:;;jal experience, and n..t n>,,bi!.tv

„.eHoncy-licc)W..ys: " ^' '' """^"'^ '^^^'2^^^ t^<'<^ here, Uar.iv '

,0 follow the humanly approved "^'^'^^^"^„,.,^„„^^.,..U....'
rarely that the writer, m the course of many \ c ars .pc

onlv

r I
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„„ MhoW of a common h've. und h.ul h.

r^
,, ^.^.,,„,. ,n,,K.r.t.v,.

,, build additional store-comb m h. box ov
^^_^^ _^__^, ^^^^,. ^ ^^.,, „

would Kive no l.M.thold to <">' bu-'dcr

,
/-^^ ^^^ ,„„, .a.l, fme failed: th.

get upon it. «ith «he'r»-\'<-h''d;'''J,^ ;"'',; -b,,, t.,,..„ „,, ..n^meer. nl

ordinars way of •••™^''""^'"';.:'':,,
„ wo k in another way. On the w.mkI.,,

the hive, inspire-d by the difticult
. «

'

,/
," ;;„,„,,.h„u>e. n.,t after the.r usu.,1

surface b..low th.^v '"'^ ""\ «'>^-
,^;" "„b „^^, hou«.. w.th cellular store-r>«,n.>

method of parallel combs, but a "'Kular ob'on.
^^^_^ ^^^^, ^^ . ,

and communicatmK l«:*"«'",, .'"„„^, ,hfc .lass r.-.f was nearly reached,

above storey of horizontal cells, until tni U>
(,,^^,^ „„x.„.Other wax-workci-

will be found, as indi-

cated, in the liumbU-

bees, > which, however,

call for separate treatment

Egger-Moth*.

One of the bcst-knnwn

families of moths in th.s

country is that' which

includes the oak-cgger, the

lackcv, the fox, the drinker,

and the lappet niolh.

These are all more or !»>

familiar, either as rooth^

„r caterpillars, to all who as ''oy^^ave had^^h--
^^^-'j^J^:;; .bich .hcv

The caterpillars attract ='"«"»'°" "^7';";™^^ and their usually dense c„a.,ii«

are clothed, and the moths "V '^ir tout bodu>s

^,^^ ^^,^^^ ^^ ^^^,
,

of scales. Another feature of the moths ^
the

,^ ^^^ ^^^^^^^ ^,^„,

alwavs more highly developed m the "L*'" .„^,, ,pin closely comiaot J

no doubt, a very important -"-•"'«='"
^I'^^eedldt^^irs mixed up with th.

?,val cocoons, often with '^e-r "o-bnger-n ded
^.^^ ,„., shape ... .h«

silk. The name egger was probabl ^"fB^^'^^i, ;„ some cases increa^^d

cocoons. The egg-like character of the
^^<«^ „, ,,,aum .s» »

;

^,^;-r^^l.:::;;Scr Th:'::oths .y .rge, smooth eggs, often h*

-'^KS^iies is the oak-egger
e

=.
nne^ta..M™j|a^

.Uh'outspi^ead
-^f^J^^^,^::^:^::^^

one-fourth. Th, .„era.

J-

PM-t>\. Sting of Hee.

«.mipU«MrH«ii»"<-



Eggcr-Moths. •MS

'"lour .,( ihr |,.„K,|,., „in^., aiHl 1),kIv, j, i,,„i,v
iwlrr l„«ar.U Ihr marKiriv ami with ., 1,^1,1
>l">t in thr ,,nln- „l t|„. („r,..»inKs, thv
mal.- „ „„„1, ilarK.r. «itli th.- ,s.,|>|j.,n of
ii |Mlc IwiHl. .^l,ll|, ,ros,r> all III,- «|nK^; but

-I iiiliT IxhIv and thr Imadlh
"nil,-.- .., .iniiiiiit, apart from
.' i^li I'm. tun his iiiati'. TIuti-

iHt I.AIKKV M.iMl.
n» »i|.ikT ..,„(* I. . „„t, IS.. u„ , „ i.,,„trh.n*„,v„i^I„, ll™,,K ,,m,J„,'„',K:

Wlli^ " """ "" ""' ""I'™* 'I'm

the rmirh

"f til., frill

olii'ir, to

!* COns'n I

in b( I 1
-,

Vui.

'W'l '
I

pan I.I

it tln.|.,

.

Thi

mottled

much aftir

This hapiH-n

I -ii:. \ ii.ii.ii, ti

v-. .la.l tl,.- i

Iti.l IMS . ,-,

""1 'I- 1,'f '

tl.iv -I, mils, ill

.irii' Iniii'il, r.

ii'linl, di.ii.i'.

iir,i' si,i

ii..iMii> r

.August.

>>.

!" inatliT of loloiir
'

'
iailv rvidiiit in

i.iMii-d Ihi- iiorthtrn

' I iifly in the northirn
which tin- coloration

hiT dry. broun-
is on thr Winn,

>f the Khost-moth.
and in thi' same

reddsh p,,
"

'],^^;^:
AlonK each side runs a whit,, line, and below this some

tufts all around it. and between
the tufts the black skin shows
strongly in contrast with the
fed and white markings on
'he sides a warning to all
and sundry that it is unwhole-
some food.

Its feeding concluded, the
caterpillar crawls down to the
Sroiind, and there among the
dead leaves and fallen twigs
" ^l>ins a firm, closcly-com-

*-:dis."This!^";!o:^^n hh^hs:^^—^--:^-^^^™;^
aver., temporary stage, though "^^^^:j:!S^!B!B?B^^^^-^

* Var. callun;e.

[H. MaiH. I h.s
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„„. ,.|,an,.t.r „1 th. n„„„n mi«ht l.-a.l ..n.. u, suppos. th. >t w,,, mt nA,

, r
'

t tlu. dnv-ulis from tl,. ripens nf wint.T. mst.-a. uf . (.« «-!..

r 1. imbabl.. .hat at .m. tim- tlw habit. ..f «!. I,„.,t w,^ raO ,

,(. ™, „ th,s Ispc-c. : that th.. ..ffis w..rc laid .arlv ennu^h .,. •'""l.^ tlu
;

;'m--
T'--''''''"''--:^;;ir::;'v;':r^'Th ;;:;:;;:r:;;^^^^^^

„,akinKa„.arlu.r.n..r«™^a. n .1 . n,^^u 1

^_^^ ^^ .^^^^ ^^^^ ^,_^^^

forrrnT habits nf the siitri.s.
., ,

,

apy X I
Having rrarc^d on,> of thesf Insects throuKh its

^' ^-'-
..arlv staKc's, and b.vn rewardi-d by the emergence ol

a female m.,th. «e .an if we will cause nearly ^'1 "' ""'

male oak-et;f;>'i> "' "'• 'li*"''"' «" >**™'''''- ^"
"'f

is nc .'ssarv is to take her in a (;au/.e-eov,T.'d cane tu

the ,(lne of a heath ..r moor and attach the caKe to a lo«

twiR About thrve o'clm-k in th.' aftern.ion .s the b.-t

tim.. f..r this sp.ries - with some oth.^rs dusk is a bett.r

tim... H.'f.ire vo» have waited lon« a nimtber ..f mal.>

will arriv.. anil swarm around th.^ cage, trvins; hard t"

.)btain admission.
. ,,

Our c.iloured plat.^ illustrat.s this scmbhnu

habit as it is calU'd. It is an in. M-nt noticed at Uml--

bv our artist. A s.nall h..le in a sa.,-.iank was surr.„m.l..

bv several mal.- eKKers, and ..thers wvre Hymj; from a 1

dir..cti,ms. rcKar.ll.-s .,1 a strung win.!. Ih.-y ma.l..

frantic but futile .'ff..rts to f;et into the hole, but It w,,-

much t.K. small t.i admit th.^m. Suspe.tniK what m.^.t

bo the cause of the excitement, Mr. Carreras car.4,ilv

cut awav the sand, and at a d.^pth .if a few mcli.> h.^

came up.in a femali' with wings .rumpl.^d and m.ist u

f."- the scales rubbed off. Appar.Mitly a caterpillar ha.

.,;;^:SSl^:^^iM™- crawW mto the hole to spin up, without -"-^
J^^

iSHi'SiS SZr«S- as a moth it w,.uld be unabl.' t., pass out again. .\1 h'" kH

S-:lS^'^V^'Sr entirely hidden from sight, all the ma e eggers o >,
...

S;::„„I'i^f!:;SK-"rt tnct appeared t., have n.c..ive.l iijtimati.m "j^^'P'^^^,
,,*,,,r,i«kt,™,w,,^cov.ijd..h

^ .^ ^,„.,„,,r moth, but .me better kn .«n

r:;',S.'S-„„^:^i;. .......
,^^^ ,„, (,,,,,„,„, abundance of its pretty caterpill.ir.

Tth.. lackey.' The female measures only an in.h an.l a half acr,.ss the expaa<W

;>;;^ha;'e a bn.ad band .,f deop.r tint across th.- l.,r,--wings "'-'V
«^. ;" ';';

August, like the .,ak-..gg..r, but as tlus.- ar.- n.,t on ''''; ^'^ "''"*,i,*^^'

are s..W..m sien, ex.,.pt when thev flv into th.. luai... attra.t.d bs tli. lights,

h vTh r"ggs n .hie rings ar.,un.l twigs, where th.v r,.mam .intil spring

'a\erpillart; t<« frcpiently a seri.u.s ,x.st on fruit tr.,-, ..n haw.h,.rn li.dg.

. M.il.i. <iMiii..i neustria.

an.l

.,tll^

hcv

Th..

ami
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.•,t,ri.ilh.r staKc iNt.nds from April t„ i«m: «lun it .mistruct^ji d. ubk "» « »

with tlu ..Nuliite <,f .alcium solution nforr..! to ,,n vi,.u>ly. Hu black bnm,

'•'"^f::o;;.:rt-f^'oics.. c.at.r,.illars . t,„.,r hab.t ,. „vi,. an. ..In. ...

-rrii'^jr^b-^r^-^^^^^^

'

an.l build a n.Av and larKir t, m

This habit has led in the I'nit.il

States -where thev are v.r\ in-

jurious to their beinf; known i-

tent-worms.

A tinir moth in point ol -i

though o( somewhat similar .ulnr,!

tion. is the fox-moth,' ol whi.l.

the males ma\ be seen in numtxr-

dashing about o\er the heath "ii

fine afternoons in May and .l"i.>

|"huy are then encased in seekm.

after the less active and hea\ii.

females, who restrirt their fliRhl ''

•»•""-
the hours of darkness. The^..^

„,„,h. ...™. brown .ggs are laid in batehe- m
'*"""""'"

heather and bramble, and li.i

,, whK'h are ,ibout two and a halt n

tin- eolour is fiidden by a dens. |.

«huh stan.1 lonn. brittle, brown liairs. These

aterpillar. and .1 allowed t.. toueh the thmner 1

ii II,. In

KUU.V t'F EGCiEH-MoTH

>li,,1(wrnl>h- »hi»A~ 111, .xl,n,

1. I»

about the befiinnmn of July The . ..teriiillar

lonn, .ire black, but except h.-tween the rmgs

^hort t.iwnv haii- ,(bi>\'

uri.ik off in liandhnK th«- •
.«ieipMi... .

. . ri,

^1 .. -Ian Mieh a- on the faee. the^ -..f up a vers unpl.'asa.it irr.tat.on. fh

Z„ k own to , ..use bhndm-s bv «ettm« into the eyes. The coc«.n .s son,,

^ubuiai in -hape. w..ven o, brown sllk mixed w„h ..iterplllar hairs, and ,

'•""

';i' 'rre^:::;:;'Z'm .h. .a„u.v ...e ,.,.1.11 nan,,.. ,1.0,,^, n,r. ap,

.he moths, were m most eases l.-towed upon the • .lUrpdlar. ^us h.
.

the caterpillar that made e^-like c.«.,on- ; tne ackey because o th a

,
'

ic-at-r' •,.l....r!r" -h.- tnx from ,ome resemblance Ix'tween the cat.ipi

Tiox^ brush. Twrothersm the same category are the drmker a.id the lap,.,

at

,lt,

w.i-

,i||
aii,l

' .M,. ..Il.vl.i ,.!>..



Egger-Moths.
-';<»

drinkcT l,ns 11,.. |xr„l,.r h.bi, „( si,,,,i,„ ., „,, ,K.„cln>,,s ,l,„t .atl,.., .,„ ,1„. ., -,

;i~::c:.:;:;::;r,:^.''"''''''''''-''^'
-• —

-

.•v..„"L:n;:,irt;.;:"'- " -" '-'"'
•

'-""-" •• -'-" - --
.ire sjHTiallv lodkiii);

lor them, and kncjw
liiis tc-ndincv. an-
lm|iu-ntl\ "taken
ni " l)v it. Mr. ('. (,,

Harrett, an entc-

ni()lo(;ist .)f va^t (\-

perienee in the (i

lells h.m- he wa- im
li"-ec[ upim bv th.

-mall ifitjer. 1
||,

~^i,vs I was ualk-
illf; (Icmn (ine of th.

eiamtry roads at
.VorHiih some years
",i;o when I noticed
a batch of

..jf,^
I'f this s[>ecies) on
a hawthorn twij,',

iiHikinu particularly
vilvety and e.\(|in-
-iteh- arranged

; so

lear

.ith

in.l

h

Id.,,

hi

pickeil the spray
' carry home, and
"1 ca,,-,e(l it several
"idled yards before
discovered that

' .il'imentlv dr\
"thorn le.il. d.awn
''.\' to the stem

'•>K the cKfjs, was
till' living i.r „

"or:;'!;,,;fi:'7r'°"'7'^"'™<„ard tin- as me,,- ,an.l,>sn.-ss on mv |..,rt. for tl„. n„st,„e tl

, i:tit;;T T: v^ '"™""'"'' " -' "^" '"- -'> —i"
-n -s ,

' T '1 ''"f
-"""""'^'"^^ '1'^" -en aU.r 1 ha.l d,M ,.,,.,

'|ri I w.isamazedat thedei.i.tion."
'" oi tins group is known as th,. l),.,rn,b,.r-,noth,- 1,. , .,use i, ,lo,., „„, ,.,„

' l-rL.i,;,,st,.r lan,.stri„ 2 i'lr, i!,« ,,ni,, ,

,lol,r. th,

l,..l
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!„„!i„, i„„- a, „iKi,. .1.,.....!. liKi.t.'d .x,a* ,m .iK. " '^.^ : '^, ; '";,^|,„

'" «^"''''"« ^' '"' '""'
|,,;„„1 i„ Ipnn, l,r,lin, upon ,!,. I,..v..s of va,„,u-

„-,,,.; In |iinc it -pin> a .i»<«m amon^ or unci, i

,l,.ail U-av,>. ail.l r. iri.iin ill il a- < rlirv-alls for foai

I- ii\'i' oi(»ntli>

Tiger-Beetles.

\l>.,Hf Mav or
I
an.' on a .an.ly li.all. on, -

attention niav b.- attra. i.a bv tfi.' liam an.l .parkl.

,,| a vcrv artivc tlvint; Insirt that inav -a-iK "

lalvi^n (or a brilliant Hv If an .Aamplf oi t"" "

,nt.m-.l ami . \.,nlin.'d it will b.- ml I" '"

i;nvn Iv.tl.' about thrf.-i|.wrt.r^ of an inrh Imi^

lt~ hlm-nnvn «inK-n>v,T- » ivli.A,,! Lv a I. »

„,,..oilar -pot> ol dull v.-lloM. ami it> lower Mirta-

.tniiim; blu.-. It is this under .id.', reflating tli

sun,lillle, that Kives the beetl,- lt> brilliant api-a,

an. e when on the wiim'. ami has ^ot for it the nanw

„t -parkier in -ome district- The fore-bo,lv an'

head are loloured to mateh th.' wlilK-cover-. tou. lu ,1

""I'-r':!',;;:';:,:;"'!;.!;;:,^;"";.-.";;: i„.re and there wuii reddi-h metaiiu- k1"--

i;':;,';'';;;v,:lr,r,„'inr"ci,';:rr;,;': Kxammed with a len-, u win b,- *«i that t..

;i''l;^;,
;;:'-'""' blue-gum mixtun'. of the winn-cover- espeeialK

,: due to the faet that the ground eolour is lar«eh- dull H.u..
"';";;

»^';^f;;;;; I
minute point- of poli-hed Kreen. The Ions; antenna- and the slem n- Uks Ik

:«; 'hev had 'been ,a-l„om.,l ou, of reddish wi. and poislu^^ f u- - t

1- -'-'»" <• r ""-If ^""u ''h^^ ;t '"m h'-: k^ h rab; ti:: i;;;:;* .'.

armed ttitli a pair of terrible siekle-hke jaw t « n ! k" "
,.,1 h, re..>-

i,- inm-r ed,e a lon^. -harp-ponded tooth, and -ee.n, th.-e ,aw- ,,o-.d in r.,">

,.,e ,:,v umler-laml tl.. .lea.hv work o, whuh thev aie apahl,

und 1,1- name indieate, the t„;er-b, . He ' .et- h- living bv the pm an,

i,f cjtiier In-lit- . , , 1

This Inse. , silver d.H- no, «ait uiit.l „ ha- attatm-d ,.. .vinBi;il

its predatorv 1 liarai ter. in tiie i;"io -i.<i o ,- e;pi.d.v -,^r-...-.

>
1 I, incld.1 t.ullii.-oi-.

Pkntn h\-

1 lit; I.ACKhV I.AYl

\- tlli-e ;

and de-t; -

late todi-^

. and sii'

•yi;-'
'1 £.1,mm^mW;



w*r.. "^^
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,.„,m.lv upon otluT Inserts. Th.". ..«.v^, .t 1

-

no. ,,urs,l its pny .n.l hun, - > -_ b t „,m

patU'inlv ior its vut.ms t„ com.- « "' "
,

,"^„

h. trap-do.,r s,,i<Ur, th. Kr"b cnst.Mu ts ., slu m

,.an «;.tcl. fnr the- cminf; of l„s vut.ms.

Hut Irt us b,rin at the b.-K.nn.nt;. "»/:•":

tiL'iT-b.r.tlf is providwl «ith a >trom ^%i^h:un

Thr;u«h.l„dnUpus..sas,n«Ue^, «^|b>>

,t th, bottom of tlK- lioU'. ^li.' rqx.it, tin- pro. ,

-

:i::;;i:ftv.,nH.s. Ah">«^"f
"•«•>'

x'^'.^;'

rL.:^=oftJ%ra^;lt^ib;:;^

,

-
^:^:^^:^^^^j{EtB^

i-L C.Rl'B OF t..E T.OEK-UEETtB. ^ ,,4^ „„thor IS SUf^CR.nt 1> L.tM t"
'

,„, and he is content witl, consoiidatmK tl,.«..ll

:S'^nd,n.then,outh. As he .ro.v be
™^;;

this position the flat head forms a stopjx-r o ..

haft whrlst the posttlon of the eye, enable, a K •

.'^tch to be kept upon the surroundrn, -;",_'_
matter ol waitmu for its dinner to eome to t tlu u

^ „ nuuh hke ,l>e ant-hon. «-l".f'''
;! b ,:.•

tl,.. ton of Its pit whilst the otlu-r waits at the botte.i

til. top 1
It. pi

,,,.|„^J,. over the Kr.."n.l

iinn.slh.' natural"'"

IkiiiKNo small animal \va

could suspeet anv danger

jaw>, and is th.'n tak.ii t

demolished in private

••le

I it i> s iZAd bv thi- ternt'l

, th.' bottom of thi pit

Ihe pit )f thi- and most ithcr species is verti-

; rlRht anj,'le- t till- surfa.e, whi'ther that

is h..ri/.ontal.
piTpendlcular, .ir sh.pin^ In on.'

Pfc,..!...
/I ..!«.".' fs our Hritish -i"

The Tigeb's Climbin'. Huoks. J^,pth ac.iirdint; '

In Ih." i'h.>..>«nil* *

b^y i* Uirthir nri»«
clirnbl"* b"*- hv wh.*- 4.^

~1_ _ ir-.™; lb;- ^id.'. a..'' "

SIK'C

The shafts

and the nature of frh.. -nil.

ril'lKHI 'H int- I"^

M Jwiw liv- pa"
th. imh ii.ak;

That of our ...mmon spec

ri.^. Krown, ma\ be a foot deep.

,vhen the f;rub

When ab.uit to

skin, the LT"

1 Cu m.lcl.. It.l.o.l.i

,b .liws the mouith of its shal'



Tiger-Beetles. 25.1

ritiri's to till- bottiim until tlii' mi.iilt lias bc.n rff.Ttcd. It tliim rcmDvi^s the
stopper and makes the necessar>- wiilininj; u, allow tor its increase in size. It
also doses the entrance in earlv autumn ami remains inactive daring the winter
wakmK "P a^ain early in the following .\i>ril, and leadinK an active hie throut;hout
Its second summer, it pa-ses the sirond winter also m hibernation. In its third
August It closes its burrow for the last time, and constructs an oblii|ue ov^J chamber
m the skU' of the shaft, wherein it changes to the papal form. In the chrv-alis
the hooks (Ml the back are still retained, and from the four -e^ments in front of
them leg-like priKesses

are devi'lopi-d, which
ser\'e to keep the

chrysalis, as it lies

back downward, from

contact with the soil.

Ihis is well shown in

our photoKraph. This

^ta;ie dix-s not last

li'n^, for in the same
autumn it has cast oft

iis pupa -skin and
emerged as a perfect

tii;er-beetle.

Hut it diHS not

at once \-entiire into

till' outer world. .Ml

the winter it lies

ijuietly in the pupa-
cell, waiting hjr the

ni.jre genial conditions

"I spring. Late in

.\pril or early in Hay
u makes its appear-

luc e, and may then be

-ecu Hying vigonuislv

"V.r the heath iii tlic

-iinshme.

hifferent sjiecie-

liitfer somewha
lli.it is \ertiial

u makes a shar)

side of a shall

^liilting sand, wl

\ It is. it has to

ii^ The outer
I

fil' up with blow
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I,k. that „f Ih.' ant-li...,, lur rrawlinj; Ins.rt. and c.tluT small animals (all into it

«itl>in r.ach of th. ti^or-f r"bs jaws. One- of our nativr s,».. i.s •
has a modihcation

of this plan. Its (urvtd barrow ..iK'ns on a vcrti, al or slopmt; bank, and just bt-^low

Ihr mouth a shallow pit is formi-d.

Lea(-like Mantid*.

Thf order of straifjht-winK.'d Ins.cts- is ri.lur in what om^ may term natural

frauds than anv oHut. Hcrr arc fouiul tlu nunnrous sti.k-Ins,rts and the walkm^

liavi's. wliiili form siparatc lamihi-^

aiul of a third family, the mantids. w.

have already ^iven e.xamples of flower-

mimickinK species. There are other

mantids tliat mimie leaves instead ul

Bowers ; fresh, newl\ expanded leave-

and le,.ees in prcx-ess of decay.

.\ rinlark.ible example of thi-

Kroup i.-- afforded b\ the dead-lc.it

mantis'' of Malava. whose bodv i-

about three inihes in length, and lli.

.\irea<l «in);s havi' an expanse of tin.

,

niches and a ipiarter. it is coUuucil

in viinous >ha<U> of brown, varietal. ,!

with dull re<l and bvdf. On the nmVi

,ule of the winK-covcr-, IH ,\i 'li.ii

blunt tip~. there is a lar^e black sp.il

..iirrounded by a circU' of white, llu

«inn-co\ers IxiiiK senn rran-parenl.

this spot shows dimly through to 111.

upper -i<le. Hut the remarkalil.

feature if tins mantis is a very thin

I xpansion of large size on each sid.

of the lore-bod\ . more or less note In .1

cspeciallv at the hinder margin. Wlv "

the wings are closed these expapsi. .-

continue the wing-covers forw.ird, nid

the total ettcet is that of a small bum h

of dead lea\-es, more or less broken, ami

lecics ' from Borneo is still more orn.itc

The Tiger is His Lair.

U lull tln.Krul.'tt 111,' tiRir-hMil.. h.t- •r.ii"ti 111,' iiKir-i"., t- ,- •
I,, rtinai^ with it i.' IIh- bottuiii tit th- *ttatt

1* waitiiiR "iitii aptnlitt- pniiiipts liiiii t,, aw.

th. naiiiral »iw.

fretted by Insects

.1 tur In'^l

A closelv related

dead-leaf get-up, and Annandale mentions another
in it^

Siam, whose wings

dee,

in the

' he met with in l.im.r

) much of the is hidden b\- the wiiig-eover are coloii"»l

n maroon, vt

evenmg.

ul rimmc

fitting during

d with white. He thinks it only uses its

the da aiting for its pre\ and looking like

bunch of dead lea\es. It man innocent bunch of dead

one that crawled up his leg

drew blood from his fiiiger.

,ade no attempt to fly when he captu

from the jungle-floor, but when about to be tak

ii,|..-l;i liylirul.i 1 IrtlKipttTii ' llt-r.iplatvs .
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Som. o. .hcHc. man.ids are cnlour... diff.r.n.lv

'"-fj-;
«";-„;;: ^H^;,

dav ,.n the wood of dead trees, where, .,( .ours., .here .» ah*.> P" "'> ^' '7„'

hie One of Ihes,.' is ...loured a dinKV yell.iw.sli-Krey, siKikl..! witn DiacK,

t wl,! -c^^eJs are marked wi.h euri.,us black streaks
^i^Tl:^^^^

Craham Kerr on th.' Pil.-..mavo river. It was living

„n tree-bran.hes that wer.' eoat.^.l w>th h.luns an.l

its .,wn .,rnani..ntati..n s.. .xa.tlv res..ml.le<l tlu-..

that h.. only .l.'t.rt.'.l its real nature when .t mov.d

one of its l.'cs.
,,,,,.11,

It sh..uUI b.. iK.t.d as an .xample of tot,. K

,liffer..nt habits Kivinj; rise t,. similar adaptatu.n. for

dissimilar ends, that the walkinn-l.'af, b..inK a .lefen,.

less veK..tarian, has a.lopte.l the l.al-hke appj-ara,,..

for protection from Inseot-eatinK enemies. Ihe UmI

hke mantis, .m the otluT hand, beim,- able t,. prof.

.

itself, has a<l..pt...l a similar .miform m order t.i niv

eontidence to its vi.tims.

Hornecl Flies.

There is a family of small Aw.' of whose habu-

,„, ,iu..„ist.,ry very little is known, but ^vl.-' --
are s.. singular that they d..serve at l...st .

p.^>MU

reference. Tlu- character which makes th.m

-

remavk.ble is a horn-like, sl.'nder ..xtension from ....1,

i.™ of the head which b..ars the larg.. compound .

at ts .stremitv. This protuberance l.K,ks very 1.
•

he ..ve-stalk seen in many of the crabs, wh ch all. -

„bovc. the body, an<l ,et a «,..k1 ''"'X'-'f„•-"',,
. . ._ 1 ;„.. i;mh uiinted to the ncao. 1.1".

SIAMESE LE»E-M»NT1S.

In ...ileof th.-,!.lH..t.a.l l'-»tl'>.''.'Pr

h,' l.«.'b«Vv"awi wiim ''^. f"> >*.' *"':

,i,,,i II..- ii.i«b.of ih.- 1.0 1.....1. t p.^^
"I ...

J;

:ir.o elevate the. eves a^..the^^^^^

^';^^;!:t7th:!hl'l;.andU.a.m^

In an African spec.es,» which is only '7"' » 1™
,^. „, „, ,he b.«lv fr..m he:

ment from eye to eye ,s o--'h>"l ™> ^ar^ th l.n^th^
^^^^.^^ -^^ ^^,^^^^^

tail. The three-imnted an ennx a^e^<,u.U ^l^^J,^^ ,„„„ outgrow,

t-t;:s-^:"^-^^^^^^^
. Corau.mantis saussurci llii.l.>i...r.

,,-d.

hit



Homed Files.

AniitlHT puns iif III,. (.iMiilv

•l.V

..„. ,„ ,1,., ,, ,,„,ii^. „„,^„ ^^_.^ ^1^^ ^

lir-i (lisdivrrnl in th. "

ArrhiiKliiKd, wliic h aiv r.miirk-
ablf :.,r „iiH;i „i|i, ,,( t|„. hiail
uhirhbiMr,, ,irikj„j.r,s,.,„blaniv
t" Ihc li,„,„ ,,| ,|.,|.^ WalliKT
I'.urul foiirdisilnrt -im'c ics «|,ul,
"•rr sfttlwl upon fallrn Uvv^
mil flirayin); trrmks. Hr (|i-

-nilxs th.™ as ab.Mit hall an
"I'll li>nK. sl..rul,T-b,Kli,<l, and
«itli v.rv l.inK I.Ks. win,!, tl„.\
ilraw tiiKctlicr, sii as (,, ,.|,.\.it,-

tluir biKlics hi^.l, .,bov.' ihr
-uriart' th.\- an- standing u|

"" 'i"""' !>•«*> "f l.f-'s arc mu,l,
TUT, and th,.,. nr,' cii.n

-irit,h>-d dirirtiv huwanls, „,
'* tr) rcscmbl- ant,.nnav Th,'

>mi a liiiiK n,ik, whi, I

,r-fli,s,-' «hi,h

hnrns ^prinK Irimi bi'ni'alh th,'
'Vf. and sfcni tn b,- a pr.,l,,nKa-

tion„(th,.|,mvrpaTt,.fih,„rbii
In th,. lar^ot and ni„st singular
-i»n,s, nam,.,! th,- >tat;-h„rn,<l
'l«T-fly,3 th,s,. h„rns ar, mark-
•;* lonK as th.- b,„h-. having tw,,
hramh,-s with tvv„ small sna^s
"^ar tlu-ir bifur,-ati„n, s<, as |„
^•^.nbl.. th,- h„rns „f ;, „,,j,
Ihiy an- black with the tip,
P-i ,-, «hll,. th,- b,),h- and 1.-KS a.-,

v.'lmvish-br„wn, and th.- ,-vt-s
'"'"'" '"") vi.,li-t an,l nr,-,-n

> ">-xt s|K-cii-s< is of a dark-

"- li'ini III, la, t I

iiKK,-sts th, ,pia,liiip

l>r. A. I<,i,„.| w.ilh

hat

I

»n,„lour,band,-dandsp„tti-d
""'^'"o«-. Th.-h„rnsar.-ah„„t
'n'-thir.lth,- length „ftlu-Ins..,t
";«». flat and of an ,-l„n«aU-d
^'•"sM.lar form. Th,-\- an- „f a
^i"t,l„l pink coloar ,-<l«,-d «ith ;,t:I

The Okad-lhak .Mantis
•T.iKpiui"io( tiwiiikwhih.,- ti,i. ).,|v iii,r ,A
' ' to l.avi'.. Thf Irat-Ilkr .in,, ,„,„„',, „,,,

:
ii 'liifai'iiiifor apowlhl.- i-m j,,, i,,,l. i,, m,

iiirabl.- Hrs«i,|*' tinii.T whi. Ii tin , m ^., „„
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Marvels of Insect Life.

11Z .i,.,a ..C.S .1 iu-.....-> .u;;;«v:;„.:;; |;:";r"'T,"";.l ::
.,,,„av cU.,.nb«l. bu, '«™W'"^'

.,
"

,

"1 «,, p,a„., s.ru„Kl^ tooth.,!

„.n- ron^arkablo, b-'^ -"ll^'^
, ^

'

^:„;,!;„ ll,. horns of the .A^

,,,„„,1 thr outer marsin. and >t.iMnM\
,.,.,i„„.ish c.l.H.r margnicV,

,„,, „hi.-h ,t has b.vn "»'"^-;^, " > •

,, „„„. p,r ,„.th. Th. fourti,

wuh brown and t.pl"'' «Hh bla k on " .'

f^
, , „.,, ,, j, stout,

,

,,„..,.. ,tlu.short-horn..dd«T-flv-, ^>'' ''
^

"*
;;,\, "t , base of tin- abdomen :

m form, of a nearly bla,k ,„lour, ^ ;\> *t eom,tessed and dilated laterall.

,|,e «m,s have duskv str,,H-s and
">'.'f^;;,

'""',,
,,„tr,., and look exae.K

,,i,„ vc-rs- -mall, flat horns, vvh.eh are
^

;' ^ "'J
.;„ '

,,,i,,„ N„„,. „t the femal, ~

Uke tlu. rudtments ,-f the h"™7>
,^>; ^^ P - ^> th,. same ,enus a spec-u-

'

,„, .nv .ra,e of the l.or,^, and ^'-^-^'«^^ ,„„^ ,,,„,, ,„,„„,, nn,l resembl,

-

;;:;'^;,:t:;;:iTeril^^^;r~.^:'^":i----"--^'""-

The Hammock-Moth.

We hav.. ,n ,h,s countrv a number of very
^^^l^;::;-:::':^"^"

Ouir v.;d natur.. from birds and other enemies bv constructtn,
^^^^^^ ^^^^^ ^ _^^

seeurelv. Sum,

of these we li,n,

already describ, ,1

under the till,

of basket-\vi,nii-

(page 4'l)- '"

.America ther, I-

a genus 'of mH,li

larger and tot;ilK

unrelated ni,,lli-

which ha'.-e a

similar habit.

One of thes,
"

i-

a reddish - ^r,\

winged. St, un-

bodied moth, ati

inch and a lialt

;:;;ffi;; •n^^'^-tr^"'"T;;™r:r^;;;::;"t;:!:;r5^^^
Vhis case is about an nich long, a 1 op J

,i

^^^^ .^^ j^^,,_,,,„„

protrude, its fore-parts and cans the "" \'.'^ ^^^ ^.,,,„ ,M the !
,,v.-

lemp,.ranlv t.xmg it bv s,lk 7"""";; ™t a m, n' . fv part.

„,Ul!m reach. ,t cuts the threads n^
T^^XtZh.,. an' cl.raordinarv va,

P„„ another speces" .n South •\'"'" 'i; ^ "
^,, jj, „„,,, „cr.ment, w'

.,, ,„is hab„, for .nstead "',;™2^';,^"::'.:,md builds up a spin.ilc

of a flattened form speoalK sutt d '" "
^„ ,^„^„„„, ,.„,„„„

U-:i„|.l."mvi:,alri,-<.rn^,^,
= E,l.rev,cot„,H, .|-„r„l,.,.. 1

Stalk -KYicn Tiv.

I
Khark aiiimiK tiflii'' >"'' ''>'"'

llioll

,-h 1-



|.b™d;,p.„;i„;;i;;,'^-'j;'
lltl'Ts uf th.' lliw.)^.,

-5'J



Marvels of Insect Life.

... Which is en..«.a as th. -tcn^H- «;-„j;;;;^-- :^Sv':;:^':!::k
by silk threads at each end; and

^X^li^^^^'i-"'^^^^"'^'^^'''''''

-tr^r:nr:rr::;::-c -;U a.te. this tash,.., s. tha.

The species may be at once identilu-d by .ts hammock.

Infect Ichneumon*.

iari,'e number of Insed-

- -' whose main purpose in

life is to keep down the

numbers of other

Insects. They ;mv

sometimes spoken of

as iclmeumon-/iVs. but

this is a somewliat

misleading name as tin

term fly properly signi-

fies a two-"insed In-

sect, whilst these haw

four wings and beli-..?;

to that order 1 of In-

sects which inclmlo

the bees and wa-^i^.

Ichneumon-wa-|)s
would be a less objec-

tionable form. Tin

number of ^lwcies ceni-

prised in this group b

enormous— even ni

Britain more than

twelve hundred have

been catalogued -and

^A yet the general |uiblio

knows almost nnthm;

ilant-

attr-

,. ,1111th Bit

iiiutactui^' <

Catebpili-ak of the Hammock-Moth

from .1 habit of th<- caterpillar, which iitih'i'* it-

. .. spioiili-sltapcd i:a«- m," ,"""'''

„| the caterpillar, takitiit hold of it

„„ "hell alanr
hiiiaclaspcrs 10 ahiiostlo which It

iroiii a tw,a aiiil the caterpillar, ia»„i.B hpld of it V- m.v^..- -

I .- T* it «'prp not for the attacKS 01 intisc n-iiii^.",,— .- --

,r.^:tat^mirr^nt and vegetable gr™.r ^^^^^ZZZ:^^
percentage of moths that succeeding generations of *VJP«'";;™ ^^,, ,„,„„
'

ogressive increase as would make the industry ™P°f'" , . ^"^J^i^ ,, their

han the breeder, of butterflies and moths t^e e.to. o th.^ pa- -.
_^

^^^.

> Hymenoptera.



Insect Ichneumons.

l<-">;»itMt'NS KsLAI'INt
rii..|niM..r,ntthrK4n|,.,i-whil,

l,,,,,,.rrti,...,
..itLcii of cTMiii Miiail ichii,ii,,i.,ritt,i,i.,
i.iim.-niu^ ,„K< ih thc> boilv ot Hi., c.ii- null ir
rJirvsiili> - hoiil.1 b.. chan^iiiu to a bim, ttiv th.* iJmm' hni^lLiI their work an-l attir pj-.n,

IS wiiip'd

V- -,
I

(
f
the bciu'liccnt activitii's of tlii^c fii,.|uls

of thuirs thnn dms thv avur.i(;c townsman,
riie linialc i(iini'umon-\vas|) la\s lur

ifiRs in or on tlii' bodies of Ikt \ictims, anil
tlu' Krubs tliat issue from tlu' i'^ks become
internal or external parasites. In most
cases they lack the power of feeding ll|)i>n

the sfnietiires of their hosts, and can
only sack np the blood or Ivmph that
circulates about the body cavities. This
IS the reason wh>- the victim does not at
nnce succumb, but survives until it is time
to assume the chrysalis c<m(lition. by
which time its parasite or parasites will be
readv to perform a similar change, and
cither ka\e the \-ictim to transform outside
him or remain in the host-chrysalis. If
the victimized Insect could onlv learn ,-,

^> lesson from human bi.ings as these can from the Insects, it would adoot the. vmodern defonc.. of the •'
hunger-strike."

'

If the ichneumoned caterpillar would at
once desist from feediiij;, the parasite
would soon die. The caterpillar would
die also, but as the attack of the ichneu-
mon alwa>s results in death this would
only be a slight anticipation of a foregone
conclusion, yet it would beneht the race.

It should be stated that there are
some real flies—two-winged that follow
a similar mode of life, but at present we
ire not taking them into consideration.

One of the most plentiful of the
iduiciimon-wasps is a minuti- species which
mis'ht, and ought to be known to e\-i-r\-

possessor of a garden, for it does great good
oy Its destruction of the white butterfi\--
raterpillars that ravage f,e cabbage-
Patch. (T .stcrs of small \ellow cocoons
containing the chrysalids of this species i

may be seen commonh- upon k'mv- and
paings where the sick butterfl\-cater-
Pillais have crawled. I'nfortunatelv, the
avcr;!^;e person imagines these cocoons to
he //„. e«f,s of „,^ calerpiUav (!) , and as a rulein :re destroyed

; whereas, if left alone,

* .Microgaster ylumfratii

1\

V
>•

'•*'''
, ll.M.m.r.l-,
ICH.N-ECMON Chrysalids.

.y: W, ,, „i IV Ivi .,.( iihr.c!in™,i ,,...,,, ,i ;„ ,i„, ,], .,„„.,„,„
<tl ont' catirpillar m clirvsalis iiiav K obuim il (mr.. thi
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Id I

14

Of^t'y

,

262

check tlu. numerical in.r.as. ul the wlut. buncrHa. I

;^ ^ ,;;7^^. ,;,„„ „., ,

pin..ofthes..but,.rmc.^u„d.r,,b..rv..o„.«.
.^

f,M,r-wingc-<lIns.'cts, s(.minut,-a>>..n U t.. b.
|
'"

...^-plaaT. an.l

0,H. of lius. w,ll pi-rc .1.. skin of .1... -' -l"^^"
.^^ „;^' „.. of o,„

„.ro„«., it w,ll pour u Kr-t """^^
'.;^ "^f

: "^^^t t i!^
"";,, H.n^unon, known

pbotograplts slums ov.t sixty rhrvsalics ,. ano ur ix
buttrrtK

L a pro!-.ro.r„p,d, taken from y-^ j' .;';7^ ^.^ ,^ „
::" L;„, „m„.„„.,n

r-^;rt^";:::^^rt^:::^^^^^^^^^

nint! loops of silk, whu li "i

a short time are conmitr.l

to form oval cocoons. Ollui

species wait until the cat.l-

pillar has become a ehr\ -ih-

when they in turn chaii;;.

,

and make their exit lati r a-

winsed Insects.

Other species, sucli 11-

the straw-coloured ophu'li

shown on pa^e iti.i. iH" -"

large that only a single ^riib

can bo accommodated in J

\
caterpillar of large size. Oft."

the caterpillar that has be. 11

parasitized by one i>t th'-"

can be detected by a ili-

color.ition where the skin lla^

been pierced to admit tin

sini-de egg. A fav..iint.

shape of the body, as shown in the photograph.
.

„,^,

But not all the ichneumons are mterna
P;'-=>f

•--'•" ™; ;^, ",„a, hed .0

girdled paniscus,'^ the egg is laid on the outside °f
^ -^^f -^^i;;'! ^Ul bv ..-

A Battery of Cocoons.

,011 \rA\<- tin- iill Imt .mptv -kill oi ihi-ir vi

K. sup, F.L.S

dim an ajx^h^. i>inl

, ,h .i(liiilr.ihli' onl-r

liar iit>fiiiiiS* ^f <'"•*""

I Opliinn lutciim.
^ Taniscus virtja



Pm^..-.

Three Ichneumon-Wasps.

'^h'Vln°Sfnl^rilXml°^^^^^ ichn'-umons, the yeUow ophion, which is ven- d.Mnictiv, .„ .

*Drri .1 <h . ^
caterpillar. The winftcd Insfct oflcn conirs into housi's at niaht attract.-il bv lishi

'm„ , K^'l!^ ^^1"">'' ""' '**"^J ''^"' itscoc.x>n. spun m tlu^nnptyskmif i" "- " •.... Ontiii riRht
uscapid (mill

caHTpiliiir* ot tl

fiflow, i<) t!

263
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\ /

Oni-of Ihr' irhmiimon«
cm aprn to show the

The Ichnelmon of the Lakge White UttTERFLv.

•, tilljiiuipla, hrre shown in thrr<- <'

-. The -u-cond photoeraph show-

naif ichiuiunoh arrivcil at (nil <l'.v

.np thflariiv whiii'bint.Trtvi

imoii Knib atlir -atinK up thi

,
^111(1 ihr thini ptintottraph is

if he detached the mouth of the parasite it could not a^ain seize its victim and

continue the sucking prwess. The caterpillar manages to construct its cocoou,

and then the ichneumon-Krub emerKes and spins its own cocoon within the other

In some of these ichneumons wc find an extraordinary development of tli.

esR-placer^so extreme in certain species that if wc did not know the facts fru.n

those who have observed the Insects at large, we should imagine that Nature ha.l

overshot the mark a-1 made these organs so large as to be ineffective Ihci.

is the rhvssa ' for c ample, that lavs its c'^gs in the grub of the horn-tail sawH^^

whicli feeds in the solid wood of pine-trees. The egg-placer is as fine as a hair aiul

of great length • yet it is said to be thrust through the bark and wood e.xacth

above the sjiot 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 .\merican specu>,-

shown in one of our photographs, has the hind-body in the female drawn out to ;in

inordinate length to serve, no doubt, for probing deep and narrow burrows su. I.

as those in the earth where lie the egg, of locusts, and the crevices of bark. It lu-

been stated bv Doubledav that thev pierce wood with this hind-body, and he declaK-

that he foun. twenty or thirtv of them that had perished through inability t-

withdraw the^r bodies from wood they had pierced. The male, it should be stated,

lias a hind-body of quite normal proportions.

The Briitntone-Butterfly.

It is a noteworthy coincidence that the abundant flower that is genei.llv

accepted as typical of spring-time, and the earliest butterflv of the year shr ild

be of the same uncommon tint. It is a great pity that the fathers of Bini-li

entomologv, who gave most of the populai names to our butterflies, should Liv.

missed the opportunity they had of calhng the butterfly by the name of the tl >cr

' Uhyssa pcrsuasoria. - Pelecinus polyturator.



The Brimstone-Butterfly.

tliat i

Ikivc h(

(i)nt™i|)c.nirv with it in the l>riri«. Thr pririir,
rri a mm- i,,„.|i,. n.,,^, d,.,,, brini-turic hiittirtlv

I'xpliiit iilia i.( 11,1,

It is. piiliMps, not
biiaiiM. it emir

-l)iitt(i(lv would ciitaiiiiv

wliil,t KiviiiK iiii ciinallv

.rr. ct to .,K|al< ,,( tl„. bri„„tn„,.-l„,tt..rflv ., , ,|,n„« l„.,.,t.

suK,vstu,n tlmt tlir similarity .,( c„l„„ri„« is clu.. to

iiistifv any
association.

^.^.ral „„nut.. .lots „( th,. satn. colour occur on th,. ^tv ntar^'

hair,. Th. S...XC- n,a^• !,. .hs.r„n,nat...l at a Hian,-,., for whilst th,. male

a spot of oranj;.'

/',

--._i arr
. ^(^r[ii|lars or hi iiL-. uf larKc size

TU{) (;iANr ICH.VEl-MUNS.
"

V".'"'' :!;i"i!tt': hilt th.--. ^f- >1i'jivh r-f the- aciin
both attack wood-boring Instils, ami th.\

I.. ™.._-
pk'iiient is coitipo^>''|i

(right) thr boring in.

ll.'-UJ>mw,| til

'iMrkan.lvj
llkr- apLwii.i.ii;

«-.ly:it>.af,wh,

' Gonepteryx rliai ini.
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,,l 111,. iKil.r Ki'iiM-li-yi l,i» lli.it ;inri

is 11 dill brimstimc wllow. tli«' '''"''' '-

with tlif tint ..( tlio primins.' |1..«.t.
, hrv-ali- >t,ip',

Manv ..( the biittirrtu- l.iis> thmiiK.
>'';''"/ Z,,..^, ,„,„, „„, i„ ,),.

til.' wiii^.d nmditi.m in .arlv -nmiiin
.

"tu.r.
ciinif out in

iimnirr ;

,1 i 1

„„„„.. ,. .^iv iiiituiiin. ;."> -.-.;•
;; -"';;r::inV' n;::r:-u-i ;;t^:

,,„,(. „„a,.rth..hriin.his Ufa dins., mllv-tu-.iryn;^^
_ ^^_^_^^ ._^ ,1^

,„„„,, Tlu- briin,t,„u. ,. on., of tll.s... ^'"'l
; "^ „" ^^^ ^ , ,,, ,„,„ thin,. ,n.

,arlv iKUt of tlu- v.nr it miiv wiik. u,, 11ml iml..lf;i in .1 niM't
_ , ,^,Inirkthorn ai'

on 111.,„in« on ,n niitur,., Tlun m May, wh,^ "^ >

";;!;;;, ,^:";;; ',s sin^lv

«,,'n,UnK. .!" f-male brimstone may b''
:•;;"*''"'...,.' ing at tlu- nyy. >

„nll..r si,U. o, till. loaf. His ^' ""^-''^^l^/;;
;'t,^ ^^^ . .Uow 'ami hnalK- ;Mirpl,-l^

nKl,an<l»ithribsriinnm|,'l.'ni;th«iM'.
l.at. r it b., omi

^^^^ ,,,„,rpi|l,„-. whi. 1, .

ratlur Hat bincath, 1-

oolouu'cl a bi'alUil"!

(;icon whiih has a cli-

tinit tint;!- of bliu u:

it towards till' si'l'-

vliiri- thiTi' is a lin.

,,( iiali-r tint, t lo-

K

fxaminid, thf ni'l"'

parts art- sivn to !>'

sprinkled with niiiiui'

black dots. The Kin< i-'l

effect of the coloiii 1-

a close harmonv "I'li

the under surface. .1

the. leaf on which il 1-

(eedinf^.

About the enil "I

.y,/.,f.i..v
jiii^. J,,. boKinnini; "'

liKiMsr.iNE lieTTERFLv.
Xufjust it changes iiiti.

the rath ' sinj;'il.»-

„,.,.„ rai-n...." r -,--,?
„, ,...!,- i.k..i.,. ni«i". shapcd chrysalis. 1'"'

l„r.,.l.rp.,,....,ln«U.ho»*.l.r....l..l.-.l.-W- '

Jiffi,.„lt tO distili::"Ml

still retains its beautiful f-recn colour, «h'^'>
"'f Wnh , mLh be a torn

lie leaf to which it is attached,
-;^.^;;^^ ^^ ^ , ^ w «'eks , .nK :

and c„rled-up portion. It -™-"%'"
'"iVJ^tr the „«; emerged buu.r.lv

and in suitable places durin, August nd
^

l^^-^c ^^
"b.ickthcrn are th

from their extreme commonness in "h^b.tod ^1
str^ ts. be

^^^^^^^ ^^

llHl, ailU W oil I |.." r. -n

Catebph-lar and Chrysalis «

rwo Stan..* ill th.. life-hi>lnry ol tli.- Liiinli.". '

.roioSh. Th.. ••«« .« w.i
'v°'i;;,r;°,".'-

.

Br...ii ratl-ipillai'*'"'^'""'"' lully,^Kf'*". 1"'"""

II thr pagp. ami nolv how th.- rhry^.ili.. i

wht'TT ill July Ih'. hill. .

-I. .isiiith.. ph<.l"Kraph,

illllV

xpct

,.iblv

- \h'

lanil

their



The Brimstone-Butterfly at Kes..

"T.B ,h„.„, .,,,,1 ,h,. ,,„! ,,k,. ,,„„, „, ,1,,, J, ,. „|„|. ^^^^^ ^^^^^ ;^. J „',,„',;' „„„.;', i,;:,,;,,„;;|
™: i
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,, >i ( ..,.r ...1 rliiN li wiis lliiii. probabU .

z:t::x:^^ iX^ltx'r;^:!:--:" - - "^" -^
"

clour (.f biitl.T.
^^,^ „,„, „r u.,s w.mTalK

().-,asU)nallvtluM.rnnprol..nriitth ' nif'" 1
1

, amnion

som.. r..«ar>l a. a varutv m.r.lv. In A. . a 1 on
^^ ^^^^^^ ^,^^ ^,^^^^^,

Siwil-c«ting BMtlet.

T,,.. ........ .ar.U.n..r .bo n,a...s a p..int
^^--1;:;;.^;,^:';^! Z^

ir bis «.uy..n.b..b<.lu.l.ha. .h..v an- "7-' p/ ;; '."™,
,, „ ,„,.. h.. -l.-.s nn,

«ri..vo.>s mis.aK..s. Many of .h..m •"':
'»^/ "^ '^;",m..,; luM in-bscrimmafh

I, s no. our int..n.ion .0 at...mpt «"
"'""f ,\ '."'„,(,„

i, to d..strov snail-

b„. .0 call a..™.ion .0 a f.w
^-'-^^i;'-:,;^

* ' ^^^ ^ luUt is ,x,ssible th:„

habi.at is tlu- bedgo-bank «b, r. sna.ls ^'boun 1, «bKb ^bd. n o
)

^^,^ ^^ ^^^^^^

a. n,gbt and do damage wbich .s .00 " ';;" ^"VfJ^^j^^.'X, .hcir pr.scn, . i-

small sp..cies of snails may b.- <l«.tc plentiful m ,ard.ns v,n^
^^^^ ',„„,,„..l,

Tbe (ilow-worm «ili

come, too, wlnri

tbero are snails t" I"'

had, and sutbciiiit

cover for the Insi.N

But there are snail-

eaters also amoui:

the polished bl:" k

Uround-bee.les, that

ari. seen mos.ly wlu-"

the gardener is turn-

ing up the eartl.

One of these in 1'.''-

ticular, the im'"

cyebrus," of whicli «v

give a portrait. 1- ^"

addicted to th.- s'w'l-

eating babit, ilia>

nature has spe. 1:1"^

modified his stru.iur..

Lampyns noctiluca. • Cychru. rostral.^.

• Goncpteryx cleopatra Catopsilia philpa.



Snail-eating "-etlcs.

to ™,l>l. him 11,.. l^ti., ,„ |„„„., „, M,„, „, „„„„ ^, ,.,„,,„,,_ ^^i^^^i^m.bably .iiv Ml . .,rniv„r„u,, h.nv n.Mt arifl utuivIuI l..rms
; but th,. , v. hi „>

I,..- lis l,..,„l and lMr,..h..,l^ ma,l. s„ ,|vn<l,.,- that it ran r.'a, h .,„„. ,h.ta„,-,. i„t„
. Miail-,h. II .h.Hihl thr -.nail innat within «h,n th.- rv< hni> mak.> a , ill

mitpr„bal.lvllu„a.hr«, M ..val.r int.n-t in III., litll.-kn.mn ,lrll„^ ' »hi.h
niu-t !.. ,„uKlit „n . Iialk <l..»n. an.l .niiilar |.|a.-.s wh.iv th.' h. .,lh-Miail ih,. ban.l.'.l-

Th.. .>n |. till- frial.

lari'lal

int.r.'-t

H.irk.'.l

SNAIL-KATINli HkKFLK
lllll.l.' Ilf ,lll.(J).Jtl,,l, .,.

«»i,|.l, ,.,l, ,„ , v,h„„.
"h- I, Kr.rt.lv .iiiiirr,! „. „„„„

1<t • llithll' thl' iH'I'.lf .u pu.h i.« I

.lit, ii|NHi Hliiih a Chi. rtv pr..

ihi. h i« liiTi' ii|i..|.^r.ii.h>4|

wi.lili .111.1 ihi. h..j.| I.

. i>.ir.» iii.ii Ih.

Miail, an.l llw wrinkl.i.l-nail ar.. pLntilal .,„ ,,.„„„, „ „„
V1..I.1.1.1 by this b.tll.. is ,1,1,. t., 11,.. (a, I tl,;,i it- li(,..hist„rv «as
out a f,.w viars a«i) by Mr. I.. K. ( rawshay,
M..\.. an.l til,, st.iry ( .imin.ini. .it.il t.i

Ih,. Knt.,ni.ilii|,'iial S.k i,.ty nl I,..nil.in,

That .Iriliis »a~ an .niniy {« ~nails hail
N.n kn.)\vn 1.., ,nany v.ars

; li„t f„|l

il.tails f its lil.. had lx...n wanting. As
,n th,. las,. ..I thi- Kl.iw-w.irm, tlii- f.mal..
n.'V.r attains t.i thi' orth.Kl.i.\ K'ttl,.-

l.irni, and rtmains to thi- ind ..I lif.- b,it

little chan^.d from th,. apixaran,,. shu
|ir,.si.ntt.d in the Kriib-stat,',-. Th,. male,
however, is a tn,e littl.. beetl,. with
\..||owis' -brown winK-iases, with win^s
beneati .,em, and .-i pair of m.,.h-branch,.,l lon^ ' ante>imc!"7<", the beetl..
a-lleetoi

.
ai.pears t.. be m„eh nior,- pKntifal than his mat,., but Mr CrawshaN-

lemales. The ditferenee m th.. form of the two s,..xes i|| be ,ippr...iat,.<l hs
a glance al the forenround fiK„res in th,. drawing w,. have had ma,l, „n a s.al,- of

arTal'lTrubs"
""""' '"' '"'' '" "''' ''"'"""'-' "" "'''*' ^'""'' "" '•'^' ^"^"'*

\-iewed from above, tiie Kriibs arc se,.n to be tapered somewhat from back
t.. front, and are covered with H.shy growths from which spring caarse hairs of
a ,.^-brown colonr. Th,. head also is red-brown, and flattened ; the mouth armed
w, h strong sharp man.hbUs. ,\t the ,.nd of the hin,l-bo<lv th.r.. are tw., bristly
...itgrow hs which are ..vulently lor the protection of the grub wli.n it i, m the
siiail-shdl keeping off any enem>- that would otherwise attack it from the rear
riie grub begins life about the middle of July, and does not be-come a beetle until
the early summer of the third or fourth year.

Its mode of procedure when abo. t to attack a snail, as observed bv
I .awshay, IS curious. It is deliberate in i. actions, and <lo,.s n,3t begin bv
P"king Its nose int., the Hrst snail-shell it comes across, 1-irst the LTub
climbs upon the shell, and esamines it to satisfy itself that 'it contains
.• snail, hut perhaps the snail is not suitably situated to afford drilus a
ssfo 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 placd a,s to off.T
aqi„et time, the bcetle-Krub fimlics it into a more favourable position, probably intocovLT of some sort. This is often a dithcult matter, for the snail may require lifting over

' iJrilus llavesrensi.
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*" ^r':::^ i::.:";! e.^. to s...™ .u. .n. ..., .^^ ^^-^,^z
.n„ the sh.ll. us,n« its brushes, and muk.ng -''"V 1°

'

,"

j^

^^ *
, fl ,lo pro<-ess o.

V ^ iMshistclcanbdout. For its winter rest it change-

V ^ Its form somewhat and becomes macUvc|^ In^ ^ this state it emits an offensive ilu.d, no doubt to

J^<,^^^ a protective purpose. In its active cond.t.on >

^^Ur ring, hedgehog fashion, when its brushe. ot h.ur.

^^^^L. serve to defend it.

i^^BS. The female beetle, which is so much like tlu

/^X grub, lavs her eggs in July. t"thc number of t«,.

/ ^H. \ hundred and fifty to three h"'"!^':'^
;

""'
f ;.^ ^^Bk ^

tributes them in batches of about thirty Tlu>

i^H\ are pale yellow and measure about one twent^-

/^^^V \ fifth of an

' ^^^ Drone-Flies.

"•"»>' „
if;.s,*Fx.s.

There is a group 1 of two-winged flies whi.h

- -»V=^^S K pres^li^rUlf several cases of nun^t^-^

Sra£-»:rS-r.=- Lnce which, how^ have n^^^^^u-

satisfactorily explained. To an «" '"
f
^

-^i^^'t" s mple eno„gh-tho«,h

, of protective or mimetic resemblance, 'he explanation V
j„trociuctio„ lo

it might not bear examination. Thus I^"^byjnd Spence^
^^^^^^^^ ,^,,,,,

EntoL,osyM-n us that "
f°*.h-.'f!;,'*^,''*t:rul instance of the wis.!.n,

harm by a different kind of imitation and attords a DC
Uve i.uhe

of Providence in adapting means to their end. S"me ^n^
""^„, „; flies (ro/,n-,»VO.

nests of humble-bees, and are the offsprmg °' ^ P^^^^^^^^ ,i,ape, clothing, .>nd

many of the species of which strikingly resemble thos bee. ,n P
^^^ ^^^^^ ^^^^

colour. Thus has the Author of nature P™
^;^^^"^^^,*^i,, ^nture them.ivo^

and deposit their eggs ^^'^'^^•^^ ,^%^'n..s ^o^<i pro^MyV^^
amongst the humble-bees n a kss k ndnd 10

^^_ ^^^^^^ ^^^^^^ ^^ ,,.„,„

the forfeit of their presumption. It is all "^> "
,he obserx . tion

the wisdom of Providence in fittmg out an impostor so that it e, c p

> Vulucclla.



T"!! Skail-desiroviso Urill-s asu its Grubs

li-
1 "«S,",,^;;J™1e;';;,;!; ™"'*^^^^^ fen,,,, „„„h ,„orr »,. « ^b ,h,„ , „,„>„„

a disposition to .-scap.. and that ti-ale of tive limes Ihr actual sitt.

The thrif uppi-r finun'H ;i

i.it tothtipftisbitiimasnf
its consumption. They a
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1h. innocent hu„,b,e-b.e,but we „ja.anyin,ui.wr^

has dene that its insidious foe should haw
»'V^ ^

^
!^\'^",V for the bee-like

,he early X'iCor.ans were on the wron, tr

"^l^^^^^ ,^ „,„ i„,ended to

fly is no enemy, but a friend, and is com tut r
^^^ ^^.^^^

with another we shall have occasion to d-- "b'-.^JP'";^*;
..i,,, „,,. .ctuallv in the

had seen the voUicella-grub among the cells o t^^
h^-^J^^'^^ „ ;,, „,,id,nce tha,

cocoons; and if the cocoons were empty, was not that
p^^ volucella-grub had

emptied it bv eating the

bee-grub? The facts ol

the case show that the gruli

of the fly, though then

solelv to serve its own end--,

that' is, to get a living, i-

at the same time rendenni;

valuable service to the

bee by its consumption ol

filth "and effete matter.

The bee apparently rcco;,;-

nizes the value to the

community of these offices,

and it offers no hindrand

to the scavengers. When

a cocoon has been vacated

by its inmate coming to

the winged stage, and quit-

ting it, the workers adajit

it to a new use by storing P°"™ '"

f ^J"^b^to the bulkv humble-b.c-.

it were first cleaned out m a way that "^P°
f^^ , ^ ^,h,,.,,hs throws „ut

The humble-bee grub when casting its 1^^' ;'^'"

^ f=™ ^^ ;, jhe emptv chrv...!.-

the accumulated waste of
^l^^^^;'^',:^^^^;.^\„rns to account as f,.„d.

skin also. All this useless material ^e "luc g
^^^ ^^^

.^ ^_^^^^,y,,

Us body is broad behmd and *J ,^.^!^>^°*Xnd thoroughly clean the deepest

of considerable elongation orward, It IS able to reach a B
^^^ ,|__^,

part o, the cocoon ^^^J^JZ^^^^^^ Weep out 'as far as po..ble

:i,t.^hr"^-r;ouulood mi^t -ot^so common and mcr^^^^^^

I Vdlacella bonibyhins.

I'hoiobil

iH.SItp.F.L.S.

r..„.. .n. .t?SSl=S\s^?;:^s!:=
•Eird'S'iV£""-«»S.'"'..". H..,.. «„i.,,. three .,„,..



community was practically
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and chrysalids of the humbk-b.vs is an ,Tn,n«,>,s one, it ma\- br stated that attempts
have be, I, made to hrin^ i.p th.- fly-fjrubs on sueh a <liet. but thev' preferred to
starve rather than attack living Inse.ts

; though on being pr.sented with d.'ad
bee-chrysallds they eagerly availed themsehvs of such food, showing that their
mission IS to prevent putrefaction and all the horrors that ensue from it

Other members of tlie same genus attach themseh-es to thv serv'ice of the social
wasps, but the remarkable thing herein the light of the teleologists' view is that
the spec.es concerned do not r.'semble wasps, th, igh if th,. wasps w.tc not ,„nvinc,.,l
of the benevolent intentions of th.'s,- flies the latt,.r H„,d,l n,-ed pr,>tectiv,. resemblance
far more than the humble-bee fly, for two-winged fli,.s form a larg,. percentage of
the food of wasps. One of these flies i we have found particularlv abundant 'n the
grub stage in the underground nests of one of the common wasps.^ \\\. have
dug out these nests in autumn when the activity of the
over. A few cells alone remained capped,
showing that the new wasp had not emeiged.
Many had been newly va,'ated, and in
others were dead grubs, which are believed
to be killed by the wasps when there are
insufticient workers to feed them t,) matu-
lity. The ombs, removed to tin bo.ses
to secure whatever living associates might
be in or on them, after being closed up
for a few h,)urs yielded an abominable
ammoniacal odour from the effete matter
contained in the cells, Tlies,. ombs had
hundreds of vohicella-grubs creeping over
them, from the almost full-sized specimens
three-<]uarters of an in,-h long down to
minute individuals that measured only a
couple of millimetres, and were apparently "'""rHRvs,
newly hatched. Most of them were a,-tive. "','i,";'!'.',;',h'!',':i

Having cleared out all the refus,' from ,ine ;ri.;,M!L'',,!'rii'

i-ell, a grub w,nil,l look about f,ir the n,v\t .'M,!i,'''','.,'ri-'"i''ih

une that demanded attention. Standing at the ,',lge ,)f it, the fore-part
would be extended to make in,piiry as to the e,>nditi,m ,)f the cell, and if

it was found to have been cleaned out the grub would move on. But if it

proved to be in (fnim this grub'.s point of vii'w) a ni,e dirty condition, then he would
get inside and pursue his proper avocation. The fully-grown grubs were too large
to K«t quite into the largest cells—those that had produced (pieens—but all that
wa--; xisiblc was the broad hinder segments forming a dark convex cap to the cell
wit!i the double breathing organ in the middle.

The form of this grub will be seen in the photo.graph. When at rest it is a
fla'-iied pear-shape. The ground col,)ur is a dirty whit,' mottled with dark brown.
Th body is rough with transverse ridges and low spines. Along the centre of the
"PI I side is a row of stouter bushy spines, and along the margin of the back is

^ Volucella pellucens. ' Vcspa germanica.

://. U,im, F.HS.
Drone-Fly.

.s.ilis within the gnib-sl(in,
ri'Mci' in its outward appt'ar-
.-,11 ill two shirt itomsiiear

l>rc-athini{ orgaiis. Within
III thi' whitucbryMliii shows
iv tr.l'l..il , lost to the body.

the
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a fringe (.1 .m.d, hn^r lUsl.y spines «hal> ;«''™ l^^^'X to twice its n-ti,,.

The s^mler l,all, «l,iel, ter.n.nates u, tlu. -;""
"^ ^^'^

^i
'

t eovencl «,.l,

,.„„„. on tlu. under side t ,^. '^^^^^;^l:,t,\,^,n its baeK. A,

l,onl<.d bristles, vvlneh eannot b, seen until ' » ];;"° „„., ,„„ ^.r,,,,,!-

,he rear-end on .he upper side « .11 be .een - "^ ;;;"'. ;,"'„, „„ ,nib. A-

side by side. These are the openings ' ''
'^^;^' "^^^ ,^, . „„,,, ,,t, ,Huate,l

we have already shown, 11, m.,st Inse, ts the ^"' '
""^

7„,^.i^„: ,„ ,, j,nib whos,

alonK the sides, but elearlv tins
;;-"'^-;^' ^ :t^e The onU- available

sides are pressed

''f

'''v,;:;^-;^

,,^;:,;^n 'n
'

f UieU, whieh aets as a st,,pp, r

^r^U tluat^u^is ;';:a;h"
•;:.; :^cl ^re ,t is plaeed. The ereature has ,.

"^^"tI:: ;h;;:i- is^rnwe t,. ,... .. . fiance, bat .;;-- -•t,'-;:;ti:;;i

of the breathinK or«an 1-

changed. Instead of the

two corone*- on tlu' la-t

seijnient, we haw t"e

sliort curved horns ju>i

behind the head, la

truth, the eNt.'riial

aiipearance is deceptive

and due to the real

chrvsalis beinK coxerni

by the skin of the !,'riib.

Within, the cluvsali-

shows all the parts 1,1

the future tly f"l<leil

close to the bods'.

-.i-.i.s.
'I'lu. tly that i'meri;i>

„,,„„. is about three-quarter^ el

;;',:;:i;:;!r,::;,;::';:;.i":i--;.„v,
,,m,,,,„;:n,,in„,,.

•-•;;;;;^-';;,;;;;,;'',::;;,:,;: an inch in length, nrk.m-

'"""'''"'

.1 ,i„ ,,l the clo-ed xvinL's, In eeneral appearance there i- not

T""'" ^ L es to \u as n w,udd expect .;; trnd on the bas.s „l

;: ,:',;r;"a '::::< ;;:. lulbl-bees drone-,,v. as a matter of fact wn™ the^

1 ,. -.s it freouenth- does it is always taken for a honoy-bee, Uv l.ir),t

I'.lBDI.Kl) I"



OU by fcttlijiK upon
nil!. Iiibolhcases the Fiiv-cU
'tu«[iizing them as Useful aUies,
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rr :i; r-"' "'»
r-, "t: :" r—r.;::.

:r=-,;ri;:ss*==S""- '-
that It H not otliWi'-

It should be stLit.d tlmt th.. trrm dron.-

flv is used son-.etitnes l(,r the fly that develop,

from the rat-tailed manKot,^ and is more

generally known as the hover-fly.

Scale-Insects.

AlthortKh the scale-Insects » are all plant

parasites that spend their existence m suckmn

the juices of plants, and many exist in million^

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 son,.^

time or other been introduced from abroa.

with the plants they chiefly affect. Those tha

are real natives of our islands are mostly found

upon trees and shrubs in the open air. n.cy

are somewhat akin to the green-fly, but th<,»e

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

nianv species the males have not yet been

discovered. One peculiarity of a male is tlut

it never has a mouth. It can take no fool,

and the sole reason for its existence is thL

fertilization of the female. Even this doc^

not appear to be necessary to the continuam

.

of the species, for many generations of fertik

females mav be produced in succession witlmut

the intervention of a male. But these ge.ie.a-

tions differ from those of green-fly m that il.e>

are not produced rapidly :
there is only on

brood in a year, but an enormous numb r ol

o.g, are laid bv one femnle. Exotic s; a .

found in our glasshouses know little .

ou

seasons ;
and these produce more tha.- one

. Eristuli> tcnax. ' Coccidi

Photos by]
[IV. HVil

i„ ita fini ol ii.«.- two photogr.ph. ih"'!';
; .r"*

shown Irom .Je 7*'"\'^,"K'i'i,%'X™l„p™i'..

» Volucella zonaha and V. inani'



Scale-Insects. m
broixl a yiar. Tlic notiiiij aro miuh liki'

a pair (il antenna', and a Inn/,' liair-liki

(Icii's nut last Ifint;. Tlicv select a plac

riJStrani, wlliell louk^ tnii feeble Inr suell

the first nidult le;;s .m>\ anteinia' are tli

mites anil are active,

riistrinn or saekinK-l

They have six |ef;s.

tube. Their at-tivitv

in the shddt or leal, thrasi in the lunj;

, and bei'otne tivtures. In movt rases at
IKS Mv\ antemia' are thrown oil with the old skin as biijii; of no

further us.', and a proteetive shield, formed partly of a wa.\y e.x.idation and i)artlv
ol cast skins, begins to lorm around and behind tiiem. Tins is the "

-i-.ile
"

that is

the distinguishin.i; feature of so many of the species, and which has suKKesied the name
by which they are known to (,'ardi'ners. There are a few genera in wliiih the Krubs
retain their limbs and their activitv.

Some of these are known as mealy
bu(,'s, from their excretions takinj;

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 grid)

becomes its puparium in which it

rests as a chrysalis In this stage

tlic 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 winge. Insect

follows backwards through i.ie 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,

iind has not the netted character
ol the wings in other Insects, there

being only a single nervure, which
forks, and the two branches run "S'\'il,';,,',';,7,;,M!i;-'i,,l'i',','',i'.:',';'.'i,','

parallel with the fore and .-ind ;>;;*"' "i" "'''-''''
J
""''- -i''"

borders of the wing. A s- .-ond pair of wings is indicated,
b.\ a pair of balancers, 'n this case taking thi! form of
which fit into minute tu' .cd-up Haps or pockets in the wings.'
the wings lie flat along the body and usually overlap behind.

A 16
l"KLit:u Hi-iKCii-ScALt;.

hxlitlv

in the diptera,

hooked bristles,

i." When not in use

The body of the male
IS Irequently terminated by two or four very long white filaments.

Although the grubs that are developing into females are at lirst indistinguishable
h> ni those of the male sex. the difference becomes manifest when the latter enter
thi chrysalis stage, for the females at the corresponding change of skin arc unaltered.
Tt. y grow larger and the scale becomes broader. They have lost all their external
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Oil thr ^t'1114

drop* ot tat ti

A Common S<:ale4nsect.

r,™- .iri.l.ic.i{«i"'-l"U.ii ui.ivl»fi.iiiiil Mtiiit I

l-xtmiii->l iiii'l'r till- iiiurij-(iii"', H will '"

,t a'r.-mulr sral.'-Iii^<t. aii.l ttv bma.i. f.it lik,

Thi- tihotoKTapli -liowi a iHirlicii "

il i* magiiitit"! twi Iv.' linifs.

I'll that till-

(irKiiiis I'Nifpt llif ni>tnini.

«liicli >till I'liaWcs tlu'in tc.

kid. Tlif tKK> iiri' <lfl">*iti'''

imdfi- till' sialf. fiiim wliifli

tlif \()uii(; grubs inuTno utti-r

a sliiirt piricKl oi crowdiiiK

tctnitluT. Thin tlifV ilispiT-f

ami si-i-k iiiiDiiiipifil spot^

ill which til tlini-l in the

riistnini ami biiuiuf liNiil.

Tlif «ali-lnsrcl> arc mit

a large family. Only about

eight liumlrcci species an

kmmn from all parts of the

world, and less than a lumdreil

of these have been found in

the British Isles, of which

number ;i very f<'W ""' real

natives, most of them lia\iiii;

found their way into Krcrii-

houses with foreign plants.

It is here that the scale-

Insect, are chiefly a terror to the gardener; out of <1";- ''

j^^

doubtful if

and as some species that have

been watched have been found

to discharge this liquid tweiilv

times in a day, it will be stvii

that a considerable quantitv

accumulates on the leaves ol

greenhouse plants, where

heavy showers cannot wa>li

it away, as they do outsulr.

This sticky coating on Hie

leaves provides a suital>lc

medium for the developnv iit

of a low form of fungus, wlv ,i

runs riot in it. This fun. us

' '"'
does not attack the tissue, of

' Aspiiliotus ostreaeformis.

Photo by]
A Common Scale-Insect.

itnpli- Irani Hii- group in th« pceciiling photograph

larger scaie ; that is, iwiutyfive times t

brMd margin is a Juvenile example of the

.11*. H

shown

Urg« '^cairr'that i.; l*«.ty:five li.ne* th.'..aturaV.i..: '-fhV daremark

I MytUaspis pomorum.



",. v..

"^.^f^ ^ '." ,f^

rZJ^^imK'^^

• bj^ech-scale is shown, highly nirtRnifi...!

. u. »n»m locJiiKs ati. 11. ihi. s„m,- «„„,...[„„ ihfouih Ih.

A CJrANT ]\ILI.ED HV UwARKS.

279



Marvels of Insect Life.
280

.„. ,.,, ,. ,oo„ cove. . .UH a -^
J^;:"^--,;!!^!,:'"

^'""' ^""

uU.rlv spoils tlu- .p,...r.nn. of V'^--- ;'^,'^' ,'',„(, ,,.1 o,„ tl.at s,aK-Ins..,t,

"" ""
'"";:t:s ^t'::: i^,";.!... ii. u...... ..luMrv. 11,.... .,

prixlutc sumi; substame^. tli.it an
' ' ... .. . .- : .1... k,.

for example', the valiuibl.. substance known ..s 1."
whidi is the basis of I'reiicli

poli>li. varnish.'s. and valun;-

wax. This lac is eNcret.d In

the female o( an Indian seal.

-

Insect,' and forms resinoas

masses upon the twi^s wh.r.

the Insects fei'd. The f.n.ale

|„.,s,.lf yields the beailtllal

colour which artists distiu-

^.nish as lake. Then tlie'c 1-

cmhiroal, which at one time

was one of our imfiortanl

articles of commerce as ii

dye-stuff, and is still u-ed a-

;,
colourinn-matter I.' mi-.h-

lines, sweitiiieats, and as .1

cure for whooliinK-counh. li

consists of the bodies of sever..!

species of c,«-cus that I.'.'.

upim th.' pri.kK-liear an.

other cacti. The manna ..I

the ancients is Ix-lieved to 1h;

the secretions of a cik'cus-

that is found on tamarisk in

til,, countries around tl»'

Mediterranean, where it 's

still iis.'d as f...»l. Sev.nil

Indian and Chiiu'se spi.u-

producc a beautiful whit.' «,.\

in sutticiint ipiantitv t.i ni.l..'

it worth while gatherinK. .\t

least, it was worth while bclnrc

the production of solid k. ro-

scne tor th.' manufactur.'

candles restricted the "sc "'

real wax for this puri-.-s^'-

Sor^e o, our native ^^cies are .a.produ.rs, b«t not m such ..uantity^. to c,a .

,,em commerciallv important. T^^-
'

'—^"^^ ^Z, the body
produce it in the form of long, woollv ^';.'^^'";'^ ™

^ bctx-h-scale.^

I'hulo h

, < kl.ii • '. w

As Insect Necklace.

To brow... ... 11" * 'I""'' ","' "»..-"" '" 1" 1" > ""° " »•

wroniT .,,,1. ...... I.,.r.iv.tor.."'.

referred to

'

Our "lOSt

i which c ikcs

1 Tachardia laccu. > Gossypana ^^^^^
^

lagi.
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he lipes'coinliv. ftt-dinri ui>o

'seinoritmM*^ It nuy l>e i.rt~„nnecl that a co»si,trr..l'le i-nirum It, .1.. not lonu min-ive their escain-. They

on rhe t*e ^tiil« ;,,„) chrjsaJi.ls W hf,i
-"-niiei ul anury worktr-t. wti„ t-ndeavour i.>

laUB of ihew heeile*. hred in the hive mid driven
tlmwri berf ri\e lime" larger (han life.





Leaf-Butterflies. JKI

Ukr up |M>siiion. m Ih.' Umn. narnm ,r.vi..> „( ||,,. hark, uul ullimal.lv kill Mu-
trw. Onr .,f tlu'

-i,.-.!... «|„„,. wux-v. r. tinii, tak.' a m..r,' solid form is X.wstiads
M-alo in »lu>li tlir ...vrridf! is a iiMmb.r iil .urv.<l plat., „( purr wliil,- wav
standing ,uit all around. In a r. lat.-d spciis^ il„.r,. arc ( urvd pk.tus ,m ,a. li

*idf. and brhuul Hum is a ro« ol almost straight plat, s I In, i, tlu- a.lult f.malr
a» rq.r.'s.nt,d ni our pholoKraph. Anoelur pl,otoKra,.l. shows ||„. voun^.r
condition o( thi- lns..,t, bihir.- thr iM.ution ..( «ax has b./,'un.

Om' nmarkahlf s,xrirs of th,,.. s, al.-lns,, |,, thouuli it ran s, anvlv br in. lud.d
am.,nt; us.ful Ins.. ts, has a .-.rtain small . .mim.r. iai valu.-. Ix. aus.- it is ,na<|.
into iw. kla.-.s. 11i.s.. ar.' kn.,«n as marj;ar.Kl.s ..r (.r.ain.l i-arls
111.- I.rriai,' .if a South Afri.aii sp,, i.s,-' whi.h attacks tli.' r.n.ts .,f

rii > ar.' h<-li.-v.'d lo.all\' to !>. ant-' .«(-.
hut ..insist of till' f.nial.'s in tlii' . hrvsalis

-tan.' tnivst.'.l in a p.arlv. v.llo»isli-|)i,,Hn

It'll, which is mailc llfi .if s.A-.ral lav.ts
of a substan.'.- r.s.mbliiif; la. , but wlii. h
i- said t.i be thin chitin. .\ string .if this.-

in .inr p.issi'ssi.m (>.•. pap- jH.i) sh.iws
vari[ius i;ra.lati.ins .if .-.il.iur fmni a . I.'ar

wlloH to br.iuii.

up

and c. insist .11

.'.Ttaiii tr.'cs.

Newsteak's S. ale-I.\sect,

'.rikillK '1 iliir lullv" mp.. j, ., n
H.ix wi.h H'hi'-li thi' iit>t),'r «iiii

r h. »T ,ti.il im,J, r »l<l.s arr s

:.ear-Bultcrfliei.

Mninn the butterflies of .,tli. r 1 .am-
Iri.s that may be said to h.' kn.mii t.i

the man in the street at home, is on.' .if

tlu' l.af-buttiTtli.- that is a native .if

India.< The lealun- that has arr.sl.d
)iublic atl.nti.)n in this case is ilu- strikinj;

irsemblanc t.i a leaf that is aflord.'.l by
ille uiuhT side of the wiii^s wh.'n they ar.'

er.'ci.-d in a state .jf re^t. .\s .iften

iii.iunted by the natural hist. irv dealer ind
ixhibitcd in museums, on leafy brai les, ""'."i piJ.''

with the " tail ' of the liin.h-r wint; just "'s""'.""™

touching the branch, it affords some amount ol amusement t.> determine which
are leav.'s and which are butterflies. Now, when flying, thes.' butterflies are am.mK
til.' rnost conspicu.)us of Insects, for the uf.per side is marked bv broad ban.ls of
p.iipl.' and orange. Such an Insect flving in bright sunshine offers a mark lor an
liis.Tt-eatmg bird to f.ill.m Hut the buttertlv has onlv t.> drop up.ui a hafy bush
and close its wings, to bcLo....- in\isible at once : f.ir the under side is col.iured like
a .lead leaf with vari.ins tints .if \ell.nv, brown, and ash, and dark spots s., like fungus
Ui>' olorations, that it is iliflicult to believe the\- bave not actuallv b.'..n produced on
llii hutterrty by tungi. The museum prepat ions are wrong in that tlie buttorflv is
ripiesented head upwards. Those who know the butterfly at larg.' say that it always
*ttles head downwards, and so is still more like a dead leaf hanging ready to fall

' NowsteaJia flixcosa. • Orthczi.n insignis. Mnr|.,iro.U-« trimoiii. < K..llini.i inacliis.

IK I') the
, ,<.ViT.d

»H, rii4<.
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confined t„ .h. Konus k^''"-'
, , ^ ;^ ^:;]: ,ncl throughout Malayu. Uuxton s

Continental Incha anu the ™'>«""'""".;' '

,„,, Uselosed wings provichng a • eal

leaf-butterflv' i> a h.>e example of ». *^ "
;. , ^^.-^^^ ,, ,vell-define.l

" m.dnh.

three inches long, hlotehcl as though m de^a
,

n

^^ ^,^_^ ,^ ^^^^^ ,„„,,u.-brown

in grolmd-eolour, suffused with blue^

whieh extends from a arge patch n

that colour near the body. The tip ol

„,. fore-xvings is black, and, if^"'''
,he wing is crossed by a broad band ..I

didl scarlet. ,1,;
1),- \. K. Wallace has gixe.i hi-

.-spcncce of another ^pecies'^ he m. t

with in Sumatra, which goes to slu.u

Uiat this mimicry ol leaves is ol ..

character to impose not ""'v "l"'"
Ij,

undiscerning, and not due to the skill 1

manipulation of museum curators. H- .

we have a hardened naturalist used f.

seuing upon minute points of ditterem^

and so not easily imposed upon b

Nature Yet he admits to having b.'

»

constautlv deceived. He says. .,.-

soccies was not uncommon in dr\ wou.h

.nd thickets, and I often endeavouiv,

to capture it without success ;
for alt.

Hving for a short distance it w-ouUl

,,nter a bush among dry or dead le.u -.

and however carefuUv 1 crept up to he

,p„t, 1 could never >ee it til l ^f
suddenly start out again, -"'' "™

;^
appear in a similar place. M IcU

Ixus fortunate enough to see the. xa

potwherethebutterflysettled. .
a

though 1 lost sight of It for some t

.^^

Iatlengtl"l«-"^-^-"-^'"^^"""" c ,

Ltemyeves.bu.thatin,,spo..c

of repose it so elos.-lv resembled .i .1 kI

l.af attached to a twig as almost
-

-

ainlv to deceive the eye even «

,n the wing, and was abk UM^

'''"'"'"
Indian Lii.sr-licTTtm'LV.^

Th,. u.»ci.»tt.-riiy. .i«"ii« -'';;"',,;;".'.
i!",,""',",

Si anitF. Iho «)'"» 1""" ' '>
, ,, , , I

,.„ I, ,t-

show ilK- dcatl ItafliK.

^.jenii

I captured several -pcimen
razing fnll "po" •' ' captured sevcra - .

resemblance is produced.

t ui^erstand the was- in
--^,;^";;;;;:^::\^ "'''point. V-t as the leav ,

of

' ^"^
-'1IX ;;i:r;r" e'^ri: wlu,,. .1. .ow.t wmgs are som

1 K:,lhra.i l.uNl.m: " '^' I"'"

vvhat

many tropiial



Iriv

1
1'.

\ltir

(inlil

ivis,
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Marvels of Insect Life.

't'ff

2S_^ .,

i,„r, fhiik tail Between these two

,„..e obtv..., and are
^-^^"'fj.-UriK^ S-min' the n,idr,b of a leaf and

point, there runs a dark curved l'"^
-^^[."^ ^P^^^s which well im.tate the latexal

rom this radiate on each side a few f"'"^'I' „„eh but it is always some ashv-

y°Z The tint of the under
'^'f

»'''-'

^^ f» ^'e of dead leaves. The habU

brown or reddish colour, whtch matches w.th those^
.^^ .^ ^^^^.^^.^ „„

„,wig and amonK dead or dry leaves,

nd in this position, with the w.ns>

do elv presse-d together, then outline

exactly that of a moderately-sized

leaf shghtl- curved or shrivelled.

The tail of the hind-wings fornix

, p,Hect stalk, and touches he

sti.^ while the Insect IS suppoite

bv the middle pair of leg», whKl.

are not noticed among the twig,

and fibres that surround it. I he-

head and antenna, are drawn ba^

betweenthewingssoas Ob a t

concealed, and there is a httle no

hollowed out at the very base of ti,

wings which allows the head to he

etracted sufficiently. All these vaved

details combine to produce a d,sgn,s>

that is so complete and marvello,,^

as to astonish every one who observe>

•f and the habits of the lnse> t,

aa, .uch as to utilise all tlwse peci.-

Uarities, and render them availabU

in such a manner as to remove ,,11

L:;t of the purpose of this sing^ a

case of mimicry, which IS undoubtm

a protection to the insert. ts stn u.

and swift flight is sufticient to -'^

tt rom its enemies when on the w,n,

but if it were equally conspK";

when at rest it could not lons - >!

extinction, owing to the atta k

the insectivorous birds and pk.

that abound in the tioima

;'i;;mVc™un.».««iti'
>»>»»'•"»'»"'•

forests." . .^^.

, ,„, „ear approach to this perfect mimicry of a <kaxl leaf B at^.
^^^

butterflies-of a neighbouring S^"^^^'^1^^^^\Za in Malaya, has the upper -^
East Indies -^^ North Austnil^^A™^^^^^

^^^ ^_^^^^ ^^.^ ,, ;, duUochveou.

tawny with black tips to the fore wing

' DoU-scluilliii-

which look. a. hm.Kh t ha U. .

h t Hi^
^^^^^ ?r^?^\T.^L '

Limler skle m Ih'-- <-^'^ '°, "\" '.
coiilimu)"* with the )..if-stalk

miririb inark mi lh<- (on-«iiie

11 iht hinil



The Cockroach-Wasp. jS5

suffused with olive, with a serii's of ring-liku marks with a central spot, wliic h mi:;lit
be the points of funsus attacks on the dead leaf.

The Cockroach-Waip.
W'c have so denominated this Insect' not because it has a]i\- reseniblajitr to

a cockroach, but because the latter

Insect is preyed upon by the wasp
who makes cockroach-huntinfr the

business oi its winded life. This
wasp is related to the sand-wasps
and the mud-daubers but does not

appear to do any burrowinf;, 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, ar.: 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 tl"- stalk is much
shorter. Although something was
known of this wasp and its choice

ot 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
raicly, in Europe.

Owing to the fondness that the pestiferous species of cockroach show for
a domestic life, it is not surprising to find that the cockroach-wasps come indoors
aft. r their prey. The original observation of the species bv Cossigni tells how-
wasp and cockroach eye each other for an instant ; then the wasp darts upon the
co<kroach, " seizes it by the muzzle with its strong jaws, and bending its hind-body

' Amputcx comprcs,sa.

A iTiiltitui ol our f.iijiili.ir 1

iiicasiiriiiR four im li— ,ir id !'ih.:"MM:^5!):i': i-r'!CT. r- »
iipp-r Sklr. with ,111 nr.iiii.

yllcnvish-Kri'v willi iiiisk\

.L. -hown, H appi'ars ro b.''

niottliri .; 'o tli.i

willHTi-d I-'at.

\sii ri [h. I

, 111
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line! rm:!!!! it, piiTcis it v.ith it, fat;il >tinf;. Suiu i)f its vi.tim. it now walks c.r

fliis away, leaving tlie poison to work its .llirt ' but in a short time returns, and

liiKliiiR it 'deprived of power to make resistanee, seizes it ajjain b\- tlie liead, and

dra^:s it away, walkin,:,' backwards to deposit it in a hole or chink of a wall, 11

theliole or chink selected is not lar^e enonRh to admit the cockroach, the wasp i-

n..t nonplussed : it reduces the sizi- of its prev by biting off obstructive portions,

l-roin certain ob,ervation, made it appeals probable that instead of feedmt; upon

the cockroach from the exterior, as other solitary wasp-KTubs do to the caterpillar-,

spiders etc, with which their cell is furnished, this wasji's srub enters its prey and

feeds within the leathery cuticle. It afterwards spins il-

I ncoon with-n its victim and changes to a chrysalis
;

Im

the ein|)ty cocoon i- often protruding from the cockroa( h

>kin.

Perkins ;; - a remarkable account oi e. specie

-

lie louiid in \Vi>l .\frica. This wasp enters houses thai

are infested by cockroai'hes, and selects a pood specimen

hir attack -it may be tour times the siz.e of the plucky

wasp, .\ bit of a strupple ensues between the two, but

when the wasp has contrived to stinp its victim lli.

cc»-kroacli becomes (luiet and allows its conqueror to dr.n;

it awa\ to a hole. In one case that lie watched, the

\ictini was carried to a keyhole and deposited therein

but the wasp, apparently conscious that its stinp onU

disabled the cockroach and that the movements of tin'

latter might be suliicii'nt to work it out of so shallow

a retreat, found some heavy nails and carried these tn

the kevhole to make its prisoner more secure !

In most places where found the cockroach-wasp does

not appear to be at all plentiful ;
but I.efroy states it i-

common in the plains of India. " At Pusa this Insect

is purelv arboreal in its habitat. The chief haunts arc

the trunks of old peepul- and fig-trees, which poss.--

numerous holes and chinks," He says it is not an un-

common sight to see the wasp hurrying along the trr.

-

,',",'i ;i;'';,'i„;r'.";t.-,;i;,"
...;.. Mi trunk searching hole after hole for okI oaches. and

!!;i:i,':i"'y;,,;,',i'-i;'

""''''' "'"'''
occasfonalU- flying to a dist;int branch onl\- ni

return and continue the search in a few seconds. .\s far as observed, this spi. ic-

confines itself cxclusivelv to species of cockroach for its prey. The cockroach i-

invariablv bigger than the wasp. Tli.r manieuvres employed are much like tlm-c

of the mud-dauber wasps in capturing spiders, though there is not so much .aivi'il

tact and dcxteritv displavcd by the wasp in dealing with the cockroach, prob.e.u

bccau-e the latter i> not armed with any poisonous weapons : it has to depend

nil its activity and the irritating spines on its legs for its defence. Often, if the

cckroacb has wings, it takes to flight, but the wasp quickly overtakes it and aiivi.t-

on its back, when the cockroach submits. The ,vasp at once thrusts its sting ntii

.\m|>uk-x Mliiriia. ' Ficua rc'liciosa.

Cockroach-Wasp.
-IJ,.ci,.> liBiinil is ilitttniit troll!

! -hnn-ii ill tb-' i'liit'- <'[>|m-U.
.
but
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lillll ihouKh rl<l*i'l>

That to thi> left

X tiiiii « the' actual *

KiGWnKT-UEETLKS.
nlati'il MpfiifS that aftrci- r'c

. the- spiTifi mon- [lartii-iilarl

rallv in thi ir hibil^

the side iif the coek-

roacli's furi'-body. where

it reaches the most im-

partant of the nerve

centres. But the sting

does not appear to have

the rapid effect noted in

other cases, for if the wasp

lias to leave its victim

whilst it searches for a

hole to hide it it., the cock-

roach often manages to

slip into some convenient

chink and so escape.

The Figwort-Beetle.

A common plant

and about woods, is of

plants

about

named the figwort, that grows on roadside wastc'

interest to the Insect-hunter as well as to the botanist. In June some
i

may be found whose leaves present a sorry spectacle, the fleshy portion

havins! been either eaten awav entirely or riddled with small holes. Most persons

on examininfi such leaves and finding the creatures that are obviously causing the

damage would declare that thev «t.-re small slugs. As a matter of fact thev 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 only 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^ slin^ v, 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 whuli

pours out slime, and this gets diffused all over the body, and effectually disguis.>

tl.e true nature of the grub. In the photograph of the flowering stems of figwort

(page 28q) 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 chim^c

to the chrysalis, and these have fashioned cocoons out of the slime. One such i.

conspicuous in the centre of the photograph owing to the high light upon it, and a

glance at its form will lead to the detection of other cocoons not so new and gl()ss\

.

These cocoons are just about the same size and shape as the seed-vessels of Uic

plant, and as the slime dries into a parchment-like texture there is little to distingui-li

between seed-vessel and cocoon.
.

The chrysalis stage lasts little more than a week ;
and then a neat lid is r.it

around the cocoon, thrown back, and out walks a rather globular beetle clotlicd

' ('ii)nus srrnpliul.iri.'c.
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in dark Rrey which is

|);irticular bci'tle is

As a Rrub its thick shme makes

P"'"l>' ^P"Hcd with black and vcIIhw. One ot the black
spots 15 much larger than the others and situated „n the divicUnw hnr betweenhe wmR-covers. where it looks precisely like a hole bored throuKh the beetle ^whichhowever, d,K.s not look at all like a beetle but nu,re resembles a seed. A ve vsimilar but less noticeable spot will be foun<l at the curved ...xtRmitv of the win^-

silT'.h 1 T""
'""^I'i'""'"^ ''•^""^- "f the be..tle when viewed from the

side IS the Ion;; and strongly curved rostrum.

in .mI ^7\ It ""', •''''"" '" I"""'"''"- "^ •>" '"^'n.v Insects as to the attitude
n huh It shal spc-nd Its chr>salis p,.riod. If the vacated c,H„ons are examined,

ev r L r™ "':*."*''^; ^"'"'- '>^'^" 'he lids op..nin(; upwards, others are ,p,ite
\trsed. In our third photograph two cocoons will be seen a.ljoininK, of whichthe upper o|>ens above and the Iow.t ojH-ns below

It ,s remarkable that in these thr.'e staRcs of existence this particul;
protected by its resemblances to other thinKs,
it repulsive, and
to appear like a

smallblacksluf;.

As a defence-

less chrysalis it

avoids obser-
vation un-
der cover
of its c(K'oon,

which is passed
liver as one of

the fi g w o r t ' s

numerous seed-

vessels
; and the

perfect beetle

at rest between
the base of
the leaf and
the stem of

the plant,
with its legs
tucked under
it. looks like
a hard seed.

Here i s food
t'lr thought
IS to the
causes that
have brought
ab(jut these
resemblances.

I'Mo by

GrCBS of rUiWORT-BEElLE.
Tj. „,,b po.m ,„i, , ,h,c» black M.m- which cov.-rs It .,i„l „,ak,sum . ti coiitrlv,-s a paTChmtiil-hkc' cocoon In which it chaiiRrs to „ ....,„..
poctiy wcviJ. Thp^. cocoons an- much like the sei-d-vessels of the figwort.

appear like a *uiali stuR. From this
a chcysalis, and later to a pfrey anil black
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Sanitary Officer and Diteaie-diiieminator.

Vmni.r Natuvf's sanitarv <rftkT,> tlmt aiv l.e.t known t., tl,c nun- ntumc,l„Ki. mI

pablc a;:'o,>. .^vo-^vin^«l Hies, cs,K.nallv .ho.- ,l,a. mak. m.iu.nt - -i;-
;';

n ,.ur homrs. H„t th- ,.ul,li,-, as a ral... fa,l t.. rccKnuc hnn ""»;•'
„f „ffi„.rs f„r tlu. r..m„val „f n„i,ana.>, insi.tn,, that th-y aiv "»'

:
'

'

''

'^"^ ^ ^
„f I,,,.. vc.ars „n,. vnv ,.n.nnn..nt nn-mh.r of tins stalt of san.tavv .

iu aU has a tu

bfcn aii-usftl and witn ^,'nn(i

rcasiin—111 bi-inK actively en

(rancd in tlu- ilisM'minaticin m

disease Kenn-. This nicm-ti r

aeeurdinK to recent views ..i

him is the ubi(|uitcius hmisi

tiv.' 'llu' charge appears t..

be well founded, bat, thou4;li

we have no desire to whilewa-li

liini, it is rifiht that someow

should act the part ot " devM-

advcKute," and point oat, witli

a view to mitigation ol pin il

ties, that his carrying o( noxion-

germs is not done " of nialin

aloiethuunht." and that lie

would not do so if the said

f;erms ^.erc not left carelessK

in his wav to dinf; to his feel

We play all sorts of tricks wilii

the laws of Nature, and wlieii

trouble comes of it we tr\' l"

set it rit^ht in the wronf; wa\

Here we are now, foimdia^

Kill-that-Fly " leasues and

preachinK crusades against 111'

Insect when we ou(;ht to In

r/tiji'i'v. .., ,. „„„„ '

'"

'

'

rlearins awav the muck-neaps
Fiowori-Beeii.es and TiiEiH COCOONS. ciearuit, av»a>

Th,. .„,,»,,. ,.r,.a.uch„i,„.i..<r«i,u,,,h„,...ffip~;;.,.J ....yi..*^ Hcar our homcs in which 11'

;r'^;,J.f,''r"p4J;,,,'.l,»-,.«.c,l,..ta,l..r,a,l,r„,.y.,Ke.od,*„>,r ^^^ ^^^^^^ ^^^.^^ .^ ^^, ,„

for himsiH.
. -iU t V 1

garden-ground is so impressed with the necessity for feeding up his P'- -^>'^;

manure that he has a heap handy for the purpose and a ^"'="",^71='''';;;^.

of everv rose-bush. In some cases he has applied it so continuouslv that the s, r
,

.t

soi of he whole garden is largelv composed of it. Then the ilies come as Na
-

s

::nitarv officers and decide that it must be reduced to ^
.""'"'^^^^V'

''^

Fverv female fly la\s about a hundred and twenty e;.gs upon it, and perhaps re]-.
.

-

[he r^umber several times at intervals. These hatch in a <l.y or two, and the mag^.ts

"Musca (lomcstiia.



ECGS AND (iRUBS OF THE HOL'SE-FLY.
iil« hou'-'-fly lays about '.ix hii..,lr,-.l cgpfs in ^^vt-ral hatches on „io.=t r>iu«- Th.- grub-
""1 th. rbpv fmi upon ihe liquid portion of thf n-fu*-, arxl in a »vik ar- rail iirown
-liis stani- and an- wiii-n] In^ct,.

>'« ai "in srowii.
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„( tl... nui,a,i,v In loss tl.aii a w.k tli.v haw .l„iv what th. v ,„„l.
.

an.l hav.

b , 1, 1 Uwn, Thev ...m .., .hrs-ali.ls in.ul,. .lu- ma««„. sk,„, a„,l .n an.,, u.

«..k tluv 1 tli.-.
• hce lav thtir .ws Xh»- ,„>ur,nK ,hr ,„n„nn.„mn „1 ,h,

V ,Ua V w„ k In a va.tlv in.r...,..! h,,.. „f «..rkcr. and th.n. aUra,-.,.! by van.,,-

:n .^.cr .„,r clw.lhn,s f.,r a bri... life ,.f ,.ni„vn,™. ,,ar.ak,n,
.^ ^^

":r"i
,,„„i„„, „f ,„.r f.KKi, n.kin« ,.,. .1... n,i.r„lHs «, ,„s,.r b„. ,1., "" "•"•;- ' l"

;.,„„inK t„ an .n.l in the milk-jiiK „r janv.h>h, who* n,nt.nl- thndn Ik, cm,

""'"ir^uM :l'be'::;:;ose., .r„n at has b..on said that th. h Hv c.nhn.-

its attention to stable nianar,' as an i-HK-

lavinK Kroaml and niiis,r\- (or its pron.MU

.

It' feeds in anv oi«anic waste that is siitli-

,ientlv warm and moist to ferment, bat

mainly in liorse manure, human manure,

piK manure, spent hops, and malt-wast,,

(brewer's Krains), Eaeh female fly la\-

,everal hatches of i-nii>, in all about --iv

^^^H ,grv himdred, whieh liateh in peri(Kls varym?;

^^^B ^S^ "'"> "".' '"I'li"""* ""' '™"'-"|''"

^\^ ^^^V ^H^B einht hours, f'"'

t^^^^^ ^^^B newly hatched " ma^Kot " at once burrow-^^ ^^^m seeking the

^^^ ^^^m that it mav upon

^^^^^ ^^^m most favourable

^^^^^ ^^^V lopment to be between cjo -yS ,

^^^^^ ^BF (). Howard,

^^^^1 ^^r terrible indictment of the house-fly- -whi.l,

^^^1 he prefers to call the typhoid-fly- has mail.

^^^ a calculation of the proKcny of a single

„ „,,„ female flv that, having passed the winter iii

some snuis' spot, bcRins laymf; eggs on

April i=ith. By the loth of Septemb,,

the living issue of that fly will h-

3,598,720,000,000 ! Of course, m fact, all

the eggs laid do not produce maggot-.

all the maggots hatched do not s,.rvivc to become flies, all the flies arc not fe,nal,..

ad all the female flies do not become mothers ; bu, to ^'I'm.nate fadure of t u- -

h reckons that half a generation consists of fen,al,-s and that each female 1.

onlv onrhundred and twenty eggs, tnstead of her maximum o s.. hundred

shows that, in the United States at least, typhotd. chokra .n^.n , m, ;" ' ^ '

complaint
"

are chieflv spread hs' these flies carrying the g"rm> from the sick to X

:7 Most other complaints that flesh is supposed to be he,r to a «reat^ ass > 1

in their spread by the same agency. Several tngliJ. author.t.cs on sanitation

made similar declarations as the result of their investigations.

ihnf 111..

(IF Hoi-se-Fly.

it liiriis to a. Iirv-.ili-. li.- r. Iv .1. i.m

which b..c.)rii.- .1 h'", .;!>'l
'V'J^

,''

iHiparliim. To .'cap,., thr n,.w,v

a bladdt-r oil it- h.a'l, which i>ush

liiilMiiiiiii aii'l allow- Its i-xi,.

ts,.1tir<iiii,hi.>kln.

ml [irotcciinR th..

H known as tlii.

iieO Hv Mows out



t«.)

Iiidi

>n;il

I !>,

th.-

Ihr

l.\

ilhr

Sanitary Officer and Disease-dfssemtaator.

Many ..f thor ii,;itur.» arc a >ort o( (.kvll-aml-llvilc t nmbiiLilinn i.l

ixixmalitiis. markini; two Mim^sivc pluiM^ of i\i,irnc.-, Tli.- ,|m>iicin i- »
is llir Kriatcr th.' harm thcv <lii .ir thr kockI ? Tlu' an,«rr Inr tlir iiulivi
ni„v be. till- liariii whil>t (.ir llii' rar,. it is pmbalilv Ihr k,«h\. Aiivwav, th.' rati,
i-mirsi' is ti> ilcar away Ihr ,au-i- aii<l the itlr, Is must .la^c. It i> |in.rili- 1.

catrhint! siiitjlr tliis in the hiiii-c wliiUt we an- cnrcnirai.'int; milhuris to bn-.d at
haik (iiiiir, Thi- stabl.' is rapi.llv iMdiminn an iiistitnlicin nt thi' |iii-t. I.i t

suburban Kanl.ii.r anli(ii)ati' thr larlv ilatf when it will have i.a-id 1.. br,
fitdint; his Karili'n with clumiial manur<s.

Hut one nl imr <lon«-tii- Hits, the small Ii.mi>,-|Iv' a jialcr as well as srn
InsLTt than tin- oiIi.t- h.ils in it- larval slaw.- .,n iloravini; .ar/.iW,- rrlus,
the Karchn rubbi-h should hi' burnt. n.,t >ta. k.d. Thi^ llv has inorr ruun.hil
toit> \vin(,'s, anil on aicount o(

lis inlfrior -i/.i' is oUcii nfirrfd
lo as a yintnii housc-Hv. Size

ill Ihc casi' o( Insiils that lia\T

riachcd the winKi'd sta^i', it

I- ptrhaps umiii cssary to point

nut, is no c-riti-rifin of a^c.

Tliis stam' rtaclu'd, f;ri)Wtb

(t'asfs.

Till' food of the lllow-Hy

or blui'-bottlc- in il> f;rub-

Ma(;e is vi'r\- different. It is

a flt'sh-fci'dtT. and its pujpiT

mission in life is to dear a»a\
lliosu animals that have met
with ileath from old-aKe. dis-

lase. in an .•mounler with
;in oppcinent that is not car-

iii\tirous. That mission i-.

undoubtedly an important and
hr ulicial one for the human
r.i^-i'

; but when that race takes th-'<-t''r[iayiavii.V?re/oi.',','i'i'."]oM,i'r,,n'M"ir"'''''''''''''

In ^torinf; meat, poultry, and Hsti in its larders, and Ihe keen sensis of the blow-fh-
track it to Its hiding-place, some fault is found with Nature's arrangi-ments. What
Minis to he re(|uired of Nature to meet the altered conditions broufjht about b\'

nvili/ation is llu' evolution of a race of blow-flies th • can distinf,'ui>li between
what is common and what is properlw The vcKetanan's comment upon tlii>

-uKKestion would be, in all |)robabilitv, tiiat it would be mon- reasonable to i;ive up
'onvertinf; our lardeis into charnel-houses I

The truth is that what we dub domestic pests are part of the price we must
pay for oir doniesticit\-. All the kill-that-fl\- leagues can do will make no
appreciable difference to the fl\ nuisatiee ; and probably if we were lo pull down
uur houses and return to the pastoral life of our nomad ancestors we shoukl hnd

1 Hom.-iIomyi.T canicularis. ^ Callipliora vomitoria.

ULuW-I-LY UK MLIK-liin ILL.
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thill «i' liail imlv UDt till ci til.' iitliiitiiiiis 111 imr . l.i-i i.l |«>^t- In l;ill iimlir tin- lati

.j| uti.illiir Kr""l'. Kv'H ^'f I rnKl"<IV'i'-^">i''> i""'' •'"'' '"""'' "'•'' ''"'"' "'''''

iimli'^iralili' ir.atnris wlm iii-intiil upon •.liariiiK liir i avi'. Aiiiilliir fad that

iinhtati- aKaiii-1 thr -mn-.- (i( Ihr Hv l«a«ui'< is thc> war that has Iktii wanid in

late vrar> against tlir «a-p, mw o( thr must iiivitiratf dc -Imvirs nf Hiis.

Scmir III thrsi' -aiiitarv nr siavinuir Mifs, thmiKh Ihiir liahits in tlir larval

sliiti- arr -iaiilar tn thn-r -il thr lilim-ll\ . rarilv or n.'vtr "ntir mir huascs anil th.'r.'-

loriMli. mil Ixriinw a nui-am i' tn u-. Sm h an- thi- «H'i'ii-l)Mtilr ' anil thi' H.>li-llv,-

Ttu' liist iliHs iKia-iunallv wandir inln iiprn winilims ami ilmns in thr siirnni. r,

lii:t ilcH'' nut -tai in thr Ihium-. iirrlunnu In sit mi liavis in thi' hntti-st sunshin.'

ami I'slnbil its >liininK Kniciin-Kivin livirv In thr b<st ailvaiitai;i'. Tlu' Kt'-'-n-

hiittli' is Ihr spcriiil liam- ..I tin' lishnionKiT, ami il bv ihanci' we pass by tlii' ba. k

prcinisis whrri' this tradesman li'niporarilv stnrrs his n-iasr. \vi' shall starllr up

^1 cliiud 111 thisi Ixaulilul but npul-ivi- Insiris, who havf biin inKani-d m.t onlv

in drpiisitint; ikks in thr ullal, bat in suikinj; up Ihi- innri' llnid d.rimipnsinf; poiuon-.

I'hr tlrsh-Hv is similar to thr blow-llv. but lathrr lorimT and ol a uny and bla. k

niliiralion instrad nl thr stcilv-Wui- wliiih has Kivin, llu' name of blm-bottU'. It

is a larrion-li'i'diT. but out ol dour-
;

and it retains its iuks until thiv an

hatclu'd, so th.it on the disiovcrv ul

-uitabK- maliTial lor thi'ir rliposit llir

sanitary work ol ili'ariiin away daii-

i;.
lous hialtiT bifjins at omi'. la

this ((inmrtion it is worthy ol iioti

that tlii'Sf nil's havr had all the detail-

ol their life-histor\- adajited to tin-

necessities ol the case. A heap

ol stable manure is less inimieal

to animal lile than is dccomposin;;

and flies help to clear it away, the focandiu

of the house-flv is not nearly so hit;h as that ol the blue-bottle and tlesh-tU

whose work must be done much more exiK^ditiousK'. We have mentioned

that the house-Hv lavs about six hundred e(,'t;s ;
the blow-Hy lays Ironi In.

hundred to a thousand, but dissection has shown that the llesh-fly is able tn

deposit as many as twentv thousand. Ol course, these are nut all deposited at unci

,

or in the same mass ul curruption : thev are laid in batches as appears to be necessar\

.

Hut it Ireipientlv happens that a numbir ot eKK-laden blow-Hies or flesh-flies will

lav their .(,'KS in the same food-mass, which mav not be salticient to brinK so va-i

an army ol maggots to their full siie. In that case some would feed upon th. n

weaker kindred, so that a lew could come to maturitv and continue the race. Fh,

dead matter would be converted rapidlv into living matter, and so cease to poll.ii

the atmosphere. The lutilitv ul attemptinK to get rid ol the fly-nuisance by killui-

a few thousand flies here and there is apparent. It is akin to emptying the oc.;i!!

with a tca-sponn.

We have spoken of all thes. flies as laving eggs, but it should be remember.il

• l.ii, ih.i r:i-sar = S,.ri"|ili:.K:i liirn.ini.

Balancer oh HiSU-WiNO
H > I Wi .». J » .».

IIF HllCSE-l-'l-V.

riil|>r,,t,dt,ly ri'pri'M'

Thii :• Uli

flesh, and s innumerable beetle
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that in the case of the Hesh-fly the t%si> aiv liiitchrd hilnrc tlicy leave the parent.

The mafigots are mueh hirger than tlmse of the blue-buttle, and the hinder end

is a steep sliijie deejjly luilhiHed. and in the Imllow are the two spiracles or breathing

inlets whieh are maili^ eonspieiioiis bv their redilish tint. Tlu' eilKe (it the depre-: .1

in which these lie is fringed with fleshy points whieh can he turned outv ,uls to

cNpnse the cavitv to tlu' air or folded in to protect the spiracles from an\ nia'lei

that might clog them and put them out of action. Headless as the ma.L'o: i~.

and therefore eyeless and sightless, it has a ki^en perception of the difference b, t» 1^

Hght and darkness, alwaxs strongl\- avoi<ling the light and seeking the dark.

One remarkable powiT possessed by tlu' maggots of all these flies is that ol

being able to li(|ucfy rapidh' an\

albuminous substance such as flesh

or the white of hard-boiled eg^.

Though the mouth is provided witli

a couple ol grasping hooks, which an

reallv used as organs of locomotion,

thev serve no purpose in breaking

up their food, which must be litpiid

to enable them t<t consinne it. To

this end they pour out from tlu

nKJUth a sort of pepsin which rapidlv

retluces the solid muscle or boileii

gg to a fluid.

Cockroaches.

Tlieri.' is a well-known story "\

,[ certain lexicographer who wrote 111

his new dictionary, .ifter tfu' wi>i,l

crab, what he ccuisidered a parti-

eularh" i-oneise definition ; .V lit lie

,,,„,,,.,„ />,/«„„„,„.' red hsh that walks backwards." Tli^

iHK 1 LKsii-I'Lv storv goes that on submitting liii-

11,. tnb My i.

"';»','_j';5;.j\J;'';*,J'>,;j|"J|i,';'" 'i'r-l'',"',t"',''h;!!,t"flv'
'"'' ''"' approval of a naturalist frieivi.

£iV!n?'o,,i\™i.V,rr;"r™,n|f!.',ir^^^^^^^ tllc lattcr rcniarkcd that it was iiii

..ii'i iiiiukiy ,ii-i>.... ..t'oii.ii-iv. iii.tu.r. admirable clelinition, but it had tlir'

t

rather weak points : the crab is not a lish. it is not red until it has been boiled, ami

it does not walk backwards. In a similar spirit of good-natured criticism it h 1-

been pointed out that the nami' black-beetle, which is gi'iieraily applied to llic

cockroach, is a good name, but that the Insect indicated is not a beetle and is iri

black.

Cockroaches are fe r-wiiiged Insects of the straight-wingecl order,' and liie

various species constitute a distinct family.- Like the other straight-win^;. !

Insects, when they leave the e,gg they are in the form the\- retain through life w ili

little change be\'ond in.rease of size and the aiquisition of wings. Thev an- :::-.

paler in colour than when they are olrt'r. They cast their skins fi\e or si,\ tiiii' -.

I l>rtlu.l>t(>r;i. ^ Ml.iltiil;i'.



Cockroaches. 297

i> «inged and some otliers arc winsless in both se.xcs. In the kind tintIk nn

oboT" ;" TZ °' °'" ''"''''' ""^ ="''"" """•^ -'™^- has , nRrth. ™al av n«

acq:"it,^l'„?:'^:'"'""'
'''^ '"'''"' ""'°<^ "•"* ''^ """>• '--'^ P--des ,h.

,„ ith.'r??-ih
^'''" ''""«'. 'h'-" though we have three native species of coekroaehes

-^:r™:^"
^;,;^'ii^ 'r-

'- ''- -""^ """^' "' -- '---
without being invited two are toler-
ably well known, and a third perhaps
as well known as an\- British Insect.
This third species is the so-called
" black-beetle," 1 whose native land
has not yet been satisfactorilv made
"ut. It is believed to be .Asiatic, and
to have set about the concjuest of
Hritain three hundred years or so ago.
.\t 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-
cliandise. 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 ma\- owe its

introduction to Francis Drake, for
Mouffct in his book on Insects, pub-
lished as early as 16.54. tells how our
great freebooting hero took the
Spanish ship Pliilifi, all laden with
spices, and found that it contained

miiaps It will help the patriotic Englishman, who is sutiering from this nest to

rt\ r f^'th ,
"'"'^

*''V"'^-^'
"""' "^^ "•^ '"'''' ''--"da"*^ of the'w iigedportion of that prize cargo. The reason whv it is so fond of the kitchen and bake

iiaZt::T, ""'
T"-'

'"' """ '^''^"'"•^ °' P'--''^'"^ "P '"<«' there but hatumes from the tropical parts of .Asia and must have warmth. For this reason

t ;nread" rnn?' I "'h"' ''^T"
''°' '""""'' '^"^"' "*"' "^ "^iK^tio"^ are elTected.It spread from London to the surroundins; countrv api,ears to ha^-e been slowami this IS probably due to the wingless condition of the female, which enables he;go only Irom house to house on foot. It might spread rapidly in a town, but to
' Stilopyga oricntaliM.

». F.R.M.s
Spiracle of Hlow-Flv.

h'Zn^l
'!" '"'"'"; .T "" '"'^ ""' aii'-tulx's, showhiK the systi-ni of
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sa to othu- towns or villages probably had to depend upon man carryin it among

his merchandise. Cilbcrt White, somewhere about the year i7go, complams that

.ockroaches are swarming in his chimney closets and kitchen, and says he has

not observed them till recently. They had, apparently, not long reached

Stlborne.
, , „ ,^ \ ,\

Thiscommon cockroach is a little over an inch in length when full grown. Only thi

mal.. is winged, and the wiiig-cov.rs extend over about two-thirds of his hind-body,

whilst the wings themselves are shorter. The wing-covers are leathery and opaque.

The (.male is much broader than the male, and the absence ol wings gives her a more

r. pulsive apiiearance than that of the male. In both sexes there is a pair of ong,

slender and sensitive antennae, and at the other end of the body is a pair of short,

stoutei 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. „ » .u i

The mouth is furnished with powerful jaws, whose edges are well toothe.l

and capable of cutting up the very variou-

substances upon which the cockroach

will feed. Probably no other Insect i>

so perfectlv omnivorous as the cockroach

Anything that man eats, or wears, or other-

wise uses, the cockroach will and d»>

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 e>:cessi\i

length ;
yet when one select." as exampk-

such unpromising articles as woollen clothe-,

boot uppers, blacking, ink, emery papir.

their own cast-^kins, and their dead com-

panions, it ma\- be considered that their

;;;-i^-.;;^ jS M,„:i .^ h....i. possible bin of fare is by no means limit.cl

Professor Moseley refers to the annoyance he received from the attentions ol a laigi i

species on board H.M.S. Clmllcngei'. He says ;

" At one period of the voyage.

a number of these Insects established themselves in my cabin, and devoured pait-

of mv boots, nibbling off all the margins of leather projecting beyond the seam-

on the ui,per leathers. One huge winged cockroach for a long time baffled me in

mv attempts to get rid of him. I could not discover his retreat. At night he caiin'

out and rested on my bookshelf, at the foot of my bed, swaying his antenna to ami

fro and watching me closely. If I reached out my hand from the bed, to get a stick,

or raised mv 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 when my light was out, he liiui

a familiar liabit of coming to sip the moisture from i-.i\- face and hps, which \m-

decidedh- unpleasant, and often awoke me from a do/e. I believe it was wiMi

this object that he watched me before I went to sleep. I often had a shot at .h-.i

with a book or other missile, as he sat on the book-shelf, but he always dodged a ki

«,.,,. 1,; ,11. J. /.I.

CoMMiiN ( OCKROAtH.

an. shown, that to th.. lift b, lilg thf Ifnialr aiiJ to ll,*. right

thi- male. Th,. lattir, it t»iU b,. iioticpd, has tsiiiRs, bat the

(finak U ataays «rr.«l.s., allhoojh vr.tig,., ol th,. ot^.tn, af
o bo soen just iHhhul
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A His nuickness and ai-ilitv astonished me. At last I triumphed, by

3n« th^adT^'f Captain ^Maclear, and shooting him with a pe.iet of paper

fnm mv air-L'Ui. a mode of attack for which he was evidently unp.epart-d

'^^F^Lt c«kroaches .„ay often be see,t carrym« a <l-k brc™n^^orny pun,

attached <o the hinder body. The upper side is ndged and shshtly toothed.
1
h s

fher egg-capsule, and it contains sixteen eggs arranged ,n ^-o ro.. oi.^^t^ Th
*^ ^

will be deoosited in some safe crevice. When the tgf,s

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. Thev ire very

active little creatures, running with great e-..se, and on

coming into daylight soon darken to brown.

In some "'.ouses that are cockroach-ridden the

placo of the common cockroach is taken by a much

smaller species known in the United States as the croton-

bug. I-innsus called it the German cockroach, from

a belief that Germany was its natural home. It reall>

came from Asia and Nerth-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, ami

both se.xes are winged. As it reaches maturity in the

cour'^.- of a few months (the common species take>

sevral vears), it soon forms enormous swarms It

is ef a lighter colour than its larger relation and the

v.infi-covers extend bevond the end of the body .\

much larger species, the kakerlac,^ came to us fr,>>«

Tropical \merica, and is established in houses chlct^^

near the docks, as it is the species most frequent on

board ship. It may also be seen in some plenty m

certain of the warmer houses in the Zoological Society s

Gardens ; but otiierwise 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

caught here, having come on ship-board ;
but it doe.

not appear ever to have obtained a proper footins-

Other species turn up at Kew, with plants from all

PhotQby]

*
[H.Matn.F.ES.

Cbotcn-Pug or (.erman
Cockroach.

RmHv an Asiatic sppciMwhiVh Is Miev^^^^
Other SpeClCS lUFIl up rtu ivv,.., r

_

HSiSEHSH quarter 'of the world; and of these we give several

restaurants. It is photofraph<;d f.-c-m ^^-i^oUs

-S-S:K-S'i:-^- P"^'o!!^\hree native cockroaches are small, and bemg
thi fore-bod" - '^' ' *" *!"*
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is said to be derived from a Spanish word, cmimicha : but as the latter means
a contemptible berry, it is not easy to see how it became appHed to these Insects.

Dragon-Fliei.
These—the jarsest and most powerful representatives of Insect life in tliis

country—are as well known as to their (.-eneral form a? the butterflies and moths.
But, so far as the \-ast majoritj- of our fellow men and women are concerned, there
our knowledge ends. They are too commonlv known as " horse-stingers," and
the name indicates the wide-spread belief that thcv are creatures to be feared and
avoided. In all probability this libellous desif^nation arose from the fact that the
dragon-fly has been seen sweeping around horses in pursuit of the real horse-stingers
(gad-tlies) and other Insects that anno\-
horses and cattle. The dragon-fly has
no sting, and is not a blood-sucker

;

but it has a very lormidable set of jaws
ivith 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
sliould 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
.yes, too, is understandable when one inquires how many facets or lenses thev
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 e.xcel in flight is that
their earlier life 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
it.- hie 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

Ttii. is th..

W. J. Lucas, F.E.S.

SURI.VAM CoCKROACrt.
..nt of 0111 tomgn viMtors to N'coin,. iiaturaliz>.(l

t IS qiiitf. black, vi-rj. shitiv. and cons<.[]i]oiitlv
-'ipprry, ThPiv Is not at prosf.iit any indication that It will
bicooie a hous^'hold p«.st. as it appt-ai^ to be more at hoim- In
plant-housi.s, and piobablv fi-cds upon plants.
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thf watiT and urRe itself al.nm ;
but it .-an on occasion make a spurt in a doable

sense by ejectini4 water forcibly from its breathing chamber m its Innd-bodv-, an,.

""
''"rth'e"i>hotoKrai'b of the nvmph it will be seen that the hind-body terminat.-

in several wedK—haped " tails" gaardins the entrance to a chamber m whi.h

is contained organs throa^h which the bluiKl courses, and thr<,u«h whose wa Is oxygen

dissolved in the water can be taken up by the blood. When the nymph expands

its hind-bodv these
•

tails
•' separate widely and the chamb.T is Idled with a fresh

supplv of water Then the tails close up and constitut.' a valve, keeping the water

in \Vh.n the water is exhausted of its oxygen, the valve is opened, the water

and another supplv taken in. If the nymph wishes to reach the other

side of the pond quickly, it has only to

eject till' water under gri'at pressure and

lift its feet, when the force of the outward

stream sends the nym])li forward rapidh

.

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, m.

that when not in active use it can lie packed

close under the head. At its front thi-

structure ends in two curved hooks which

lit against the face like a mask. Creepiiw

([uietly up towards its prey, it suddenl\-

extends this mask to its full length, secnn-

the victim with its hooks, and holds it ilo-c

against the real jaws whilst it is consumei'.

We have elsewhere spoken of com-

plete and partial metamorphoses, and have

explained that where the food of the Insnt

is of the same nature throughout lile,

involving no change in the digestive system,

there is no need for a vesting 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 fullv 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 tkit

something important is going to happen. Of course, like other Insects, it has Ind

to moult several times in order to allow of an increase of size. Now the chau-e

is to be not merely a more TMnv jacket of the same pattern as the last, but sonie-

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. " '~- "- '

fhr^v^ [H- Main, F.E.S.

Egg-Capsules.
Til.' fomtiioii cockroach lays her cRgs in parcels of sixteen,

two rows of eight bcinu enclosed in a honiy capsnl.-, wliich

is caiTieel about by the female until she can find a stiitabk-

creyiec in which to hide it. The upper photograph shows the

capsnle of the common species {' black-be<tle

that of the smaller " croton.bng."

'), the lower

Its long hind-bidv



li\ I'heo. (

l-.AKLY i.llli uf THE i>RAGON-rLY.

ot th' mou\h toto*Xi'is*kn™,,''l^h" "''JL'*'^^."'.'^
*"'"" 1' i» "^niarkabk. at Ihi* period for the .-xtraordinary d.-vrlopm^t of part.

iiig a Dioodwonn. Aboie the water a nymph has climbed up a st«ii, aiid its skin has split l>.hi[id the head to allow ih.- <-. ap!' "f Ihr—the dragon-fly,
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Draghn iLV Nymphs

:^;!;rt,
il nil.- 1 Ihi' l.irK< uli.i.lh .ll-lKilliril -ilHTI.-. 111.1 l» lh>' l.'ft h.is it>

^llowi M th.- t*.. -...1..<1
,

>rlii>ri. uhii'h Mil ii)> iiii l.r Ih.' h.-.i.l. Tb

is withdrawn, and it clings to the empty old skin whilst its wings, so long cramped

up in the little har<l pads on its back, hang limp but visibly expanding.

When man, after many experiments, accpiired the means of fl\ing he had to maki'

many trials, a large proportion ending fatally for the intrepid experimenter. Kut

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 specie-

of large size, there are othe-s, 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 ol,

the silk-producing powers of Insects. The silkworm' that originally came from

rhina or India, has been the principal source of the hnest raiment with which th

human species has clothed itself, but the faculty of producing silk is shared by man\

Insects in a minor degree. In most of them it is utilized in the final stage of tlv

grub state to make provision for the security of the chrysalis, but many caterpillai-

possess it already when newly issued from the egg. As an example of this we mn
cite the case of the young caterpillar of the puss-moth,- which feeds upon the uppi r

surface of the leaves of sallow, willow, and poolar. The latter are not only glos^\,

affording an insecure foothold, but are kept in a state of constant fluttering 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 spiii

a little pad of silk on the leaf, in which the hooks of their feet may catch, and -n

enable the animated particle to feed in safety no matter how violent the jerking

of the leaf from side to side.

» Bomt>vx mori. ^ Dicranura vinula.



Spinners of Silk.

AnotluT simplr, but liiKlily usi'ful .xamplf „f the spinnitiR powur is i.\liibit(<l
by the IcMf-rdlhnt; cati.ri)ill.irs and the el,)nKatcd caterpillars known as Kecmeters
with whi.h we deal elsewhere) from their peculiar manner of progression in which
they appear to be carefully measuring the distance traversed. Some caterpillars
nf these two families, when the bouKh upon which thev are feedinn is rudely jerked
,it once hiose their hold, but simultaneouslv spin a single thread bv which thev
lianK suspended m mid-air until the supposed ilanj-er appears to havepassed when
they ascend the thread and regain their former station.

As a rule the spinninK of butterfly-caterpilliirs is restricted to the fabricati.>n
of a silken pad into «hich the terminal hooks of the chr\salis become attached
and of a girdle around what we may term the waist of the chrvsalis. The fliiicl
silk IS prixluced by two larf;e glands, one on ea,h side of the body, whose ducts
mute and are continued ..\ternally as the spinneret, which is a point on the middle
line of the lip. differently developed in the different families and species The
dands are of simple structure and vary in size according to the amount of silk-
pr.Kluction required by the species. In some of the moth-caterpillars that elaborate
tl.ick 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 sjiecies, the caterpillar of the
imlyphemtis silk-moth,' for example, ha\ing silk-glands seven times the length
uf Its bodv. In those that do not spin cocoons, on the other hand, the silk-glands

The Demoiselle Uragon-Fly. ^ '

nl;t,M^ !^fl'i?.'^L'""°T*u"'^,.'''^'"''^^"J^''''
dragon-tiirs by reason of thHr dark purple colour. The cylindrical body i^ui-lallic n-aectiom. Tht pholograph ,ho»s the characteristic rcallng allilude ol this species.

'i'uiaricai oooj ii

^ Telea polyphcnius.
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d„ not equal th. l.nKth ,>( th. 1,.k1v-. In Ih. f„ll-«ruwn silk«„r,n tl,. ".i^l.l nf

th.. «hn<ls ciuals t«„-r,lths ..f the Inserts total «r,«l.t Uns ts ,,„t M.rpr.MnK

wh-n we eon'i<ler the «reat length of threa.l that is pr.KU.c-,1 n, the «eavn,« nl

the e,»„„n. The average length „f silk v „„„(! off from a single e«oon ,s 1,52.. lee .

but there is a difference h'tween the pr>xUue fr,.n, a e«-.K>n contammK a fcmai>

ehrvsalis and one contammK a male sutheient to enable ."«' ,-!»'-''"-^'^-'-,'' '° ;''['

out the sexes by the weight of the cxoons. In a.reenun t « .th tins result ts fo ,

that a silkworm whieh is t., develop into a femah^ moth has larger silk-wland, than

one that IS to become a male

moth.

The history of the domi -

tication cjf the silkworm, lik.

that of the honey-bee, extend-

so far back that its be^inninK-

are hidden in the mists ol

antiquity. Silk is known tu

have hK-en in general u-r

among the Chinese at a period

compared with which the in-

troduction of the Insect intn

Europe may be spoken of a-

recent : and it is probahl.

that till- silkworm is a natiw

of China, though some con-

sider it to have originated a-

a wild species in Hengal,

Silk tissues reached Europi

from Asia long before an\

thing certain was known a-

to their origin, " some sup

posing," Kirby and Spenc

tell us, "
it to be the entrail-

of a spider-like Insect with

eight legs, which was fed lev

four years upon a kind .il

paste, and then with ll.c

leaves of the green willow.

until it burst with fat ;
othtr-

at thpbasrwilh a blotch 01 Drown. anui,iti„.,u-,.«.i .^ . uiilh ii

that it was the produce of a worm which built clay nests, and col ected wax
_

Ari totle, with more truth, that it was unwound from the pupa
,

< « 1-6^ h-

'

caterpillar. Nor was the mode of producmg and manufacturm^ this precto

mS known to Europe until long after the Christian era, b"ng firsUearnt ab,, t

the year 550, by two monks, who procured m India the eggs of the silkworm m ....

l' h'tlich, Concealing them in hollow canes, they hastened to Constant-^^^^^ wl
.

they speedily multiplied, and were subsequently mtroduced mto ItaK, ot

Four SPOTTED Uragon-Fly.

jr brner native <(fK'cif-s. ol the flat-UxUfd «;ctioii,
'

'

E. Sup,F.L.S.,

auk; ba" wK a'bloSho'Ibroin. aoJ .b. hi,.d.b<,ly coa.rf .i.h a bta.b po.J...
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Th-

Cocoon ok Iusskh-silkworm.
ipiiii up io a foWrd fcal Of

U twin two leaves tin-

trtt to spin a lonK «),.„ -
. ^ ,j

attarli thr cocoon finnly to the brancli shonld

the leaf-stalk become detached. The ilarh-

coloureil silk is rather coarse and toiigh, but

it makes a verv .liirahle fabric.

ciiiiiitrv Mik wii> liiiin;i|Ki"liar .iiid-tiipli't iiimmKlilv.

It vn> 11"! (iiltivaliil in FriiiK f until tlif timi' "f

llinrv l\' . »li". t im^ultrini; thiit miilbtrrit^ Kri'w

in lii^ kiiiKtIt. a« will a- in lliiiv, n-iilvi'tl. in

opposition to ihf opinion ol Sully, t'l altfinpt

introiliiiini; it, and (ullv ~«i i .iiliil."

Hut in ila"iial liim-. loiiK txlorr tlu' intro-

ilui tion of llic silkworm, virv lim- >ilk was pnxluiiil

in Ihf ishinil of Cos. in tlif .Kfan. probahlv (nun

till' imooiis ill a lari.!!' brown moth.' a nativf ol

South Kuro|x- anil WV-tirn .\-ia. Janus 1. ol

Knulanil hail vi-iiins of ii Hritish -ilk inilustrv whin

hi' inioiiraKfil tlif planting ol niulturrv trri's m this

loiintrv ; but all .iltiinpts to bntil Mlkwuriiis on

;i larKi- siulf in this,, isliinils liiivf fiulfil in lailuri'.

It hiis bfin istiin.iti'il that in tin- proiluition ol mir

poiinil of raw silk ihr silkworms lonsiinu- tliirlx

pounds of miillxTrv liavcs.

Most iHTsons havi' btTn in tlifir youth ainati-ur

-ilk-farmirs. and haw nariil this Instrt riKhl

through from liiiil-iolourcd iri^s iind tlif smooth,

whitf ratcrpillars with tlif laiiilal horn to tlif

iiisi^-nihiant-lookinn moth, whirh has birn so di'ino-

lali/t'd hv thousands of yi'ars of donifstiiation thai

it no loiwr has tlu' powiT or the inclination lo Hv

'I'lific is no moth that has a less inti-restinK hli

-

history than this ; and yet. because of this silk

lirodiiciiiK power ol its caterpillar, it outweinli-

in importance all other species of moths put together

iiccording to the notions of civilized man. Then

are finer moths whose caterpillars produce silk ol

line quality more abundantly, but they fail in th.

spinninK i|uality of the thread. Of some of the-.

great hopes have been entertained from time to time,

but with the exception of certain wild Indian specn-

which suppiv the tussa, taser, or tiisseh silk an.l

the eri silk, the results have been somewhat di-

appointini,' commercially. These big silkworm-

belont; to a family different from that which includ. -

the silkworm. The\' are more closely related to oiii

emperor moth, already described ;
but a few woni-

upon the chief silk-producing species will ii"t

be out of place here. We have seen tli i

the upper part of the emperor's cocoon i-

so contrived by the untaught caterpillar tli .t

t Pachyp;is.-i otiis.
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il^ exit wli.i, it l),,uni,> a m„,l, will b.. .•a>v. tthil-l inlrv on the iwri
"' -'"^ '"" ' «'" •*• ''"" "" Al 'hi- upi^r part I ,«,«„. i, n„t .I,,,..! ii, but
tajHT, t., a ,,.„nt f..rin. .1 l.y .traiKht -ilk.n l.air, . „nv.r«inK. Th--- mMV 1m. ,,„,h...l
.»;aiii>t from ..utMil,. with,,,,! yirhlinn, but v,rv ^liulit pn,,iire frnni »ilhin will
-rve l(, separate tli.m .ind riv.al the optniiiK, At a little .listan.,- iiiM.le tin-
Mnuture ,, r.|Hale,l, „, that the rhr>.ali< repos.s in >ahtv iH^hinii Iw.
ii(Kir> which iippi.M- no ob-trm lion to the moth.

In a North Am.rican ,|h-, ies ol -ilk-nioth ' tlii> tvjH. of rw.Hin is improved
upon. Iliere are in faet two e.Hoon, pla.e.l one within the other with a paekinK
o l.xm.ly spun tlireads between the two walls, whi, h keep the inner <,^oon in
plaee, as shown in tlie photo(.raph of the c.xoon in seetion. This arrangement
must protect Ih,. contaiiud . hrvsalis from ^reat chanKes of temperature hut

pu//le

V„„(l,., ™ ..,,., , . r
1"!'- AkRINUI SlLK-MlJTH. !«. H..I,..

^^^•^^T^^.i:!^i^^'::^^:iiX::^^,r::^^;itv.^^^ -
tliouRh admirable for the chrysalis and the moth, it is not appreciated by those
«lio would convert its filaments into woven tissues. The upper open end of the
m-,K)n 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 hc^en successfully woven
mto stockings. As the cocoon is three inches or more in length and nearly an inch
and a halt broad, one would e.spect that the extra quantity of silk would mak.-
up for the defect. In California, however, a smaller memb^-r of the same family
i> leared for the sake of its silk much as is the silkworm ol the old world The
.'rropia-moth, as may be supposed from the dimensions of its cocoon is a large
li:-ect. When the moth spreads its beautifully ornamented wings, the distance
t. tween the tips of the fore-wings is about six inches

; and the caterpillar that
s|.ins the big cocoon is four inches long and nearly an inch in thickness. It is

' I'latysamia cecropi;!.
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KloriousU colored with a beautiful green shaded with blue, and from each of the

rinss or segments of its body there stand out five stout, fleshy spmes of red blue.

and vellow, some of them knobbed and the knobs supportrng sharp, black bristles.

The outer envelope of the cocoon is so closely woven, with 'he mterst.ees fiM

with liquid silk, that it is as tough and firm as vellum ;
the. mner Immg .> of s>rn lar

consistency but thinner. An Indian species .s described
";

.^av.ng the ocoon

of leather-like te.xture, and Colonel Svkes 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 Ms a fawn or brown-coloured moth, with a wmg expa se

of four or five inches, and a strongly marked eye-spot on each wing^ ?' ™
'r, !,

is pale vellow-green, with metallic spots along the sides, and is about three inches

'

in length. It feeds upon several kinds ol

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 readv. 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

Indian industry. The muga silk of Assam

the product of an allied species.- Arrindi

silk is obtained from a near relation of the

atlas-moth.3 the largest known moth, with

an expanse of wings varying from eight to

eleven and three-quarter inches. The arrindi-

moth'' is a wild form, and what is believed

to be a domesticated race^ of it produces

the eri silk of Assam. In this case the silk

cannot be unwound from the cocoon, but ha-

°" "
to be woven into threads as cotton is woven.

Bee's-nett 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 have ^ -^'dy sh<.vn thoug

oni; considered as enemies, are now known to be very useful friends. But t

bec'l "to which we propose now to call attention have not yet had any advoca

dearing that their character has been misunderstood m the past. So far as

t:::Z present knowledge of their habits and lifc-history -™^/JJ-^j'^;
fhev are enemies to the industrious bees and wasps ;

but we should »"* be at a

surprised if some one discovered that their work was much more that of th,

. .^n.her.™ paphia. A. a»ama, Attac, a.la,. < A. cynthia. '
A. r.cm,.

The Arrindi-Silkwobm.

ThI. lundsome calcrpilUr i, colournl grwp.

,potii-l «ilt WKk. "'•' >»»" ""'',> u'l",""'

I.Tik upon the cistor oil pUnl Jiui Ihr U-ave

the ailanthus-trpc. The spinning of 11^ iwoo

shown on the page opposite.
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scavenger than of the murderer. Although these beetles have been reported as

Taken Lasionally in this country, they are not considered to be "atwes I
but on

the Continent they are not uncommon. The one whose photograph we reproduce

Indwhkh appear' also in the coloured plate, may, following its sc.ent.hc 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 antenna 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 «re, into the bee-hive, where she lap

her eggs When these hatch the young grubs make

their way into the honey-comb whence they attack

and eat sickly bees, and brealcing 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 cl.rysalis-

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 flowers in

the sunshine. But such warning colours are no

protection against the stings of bees; and our
THE Finished Cocoob.

pru.cuL.u.i »b""- " =-
, , ,.

Sl;y''"S*.he'SSE\K.'S™S artist has sought to show what probably happens

£r„t5,lri^orria,"«r „hen the newly mature beetles have left the secur.tv

S„1^'w.S™
""""' '" ""

of their nests in the substance of the brood-combs

and are making their way out of the hive. They have been detected bv »rn;

,he watchful workers, who are seeking with their poisoned stings to find a ,omt

the armour of the beetle

' Trichodes apiarius. T. alveolarius.



Spring-tails.
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The second species we have named has been f„„nd chieflv in the nists ,.f the

Spring-taili.
The simplest group o( the true Insects are the snrinL.-fiik 2 „:„„,

.nth s. legs but no wings. Havin, nothing ,ot.X \J d ^.u::^^

turned LrwoodiandWo/zi:::;:^^:'^::;';^?^';-:::,^;::^^^™'"^^

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 stronglv of the little woodeii
frogs that are such a delight in childhood.
Phe mechanism of the toy and of the sjiring-
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 eve only
one division into head and bodv. Hy analogy,
of course, we know that the three pairs of legs
arc attached to the three segments of the
fore-body or trunk, and in a few species this
fact is made evident by the trunk being
somewhat broader than the hind-body. The
Insect is covered with scales or hairs—in most
cases with scales-somewhat similar to those of butterflies' wings, exhibiting undere microscope very elaborate and beautiful markings, which have aused ttm to beused extensively for testing the powers of objective-glasses for that instrument

rhe head bears a pair of antenn* <,r " feelers," and behind these are the 'eyes
.

an>. Some of he species are quite blind, and those that have eyes have simpljnes similar to those seen between the large compound eves of" bees and XrInsects^ The mouth ,s not made prominent as in most Insects by projecting a vsproboscis. In the spring-tails the mouth is formed more for s, eking hani

'hH^;t:rlir:t':i/lrr'°^-^
-''--'- "--^ -'-'^ -">'- ''- ™-!^^

th. h^T
^^""^ "1" ""'''' P"'"" °' '''*>'*• """ '° 1"' "">'<= exact on the under side ofthe hrst segment of the hind-body, there is a little swelling which opens to pe^l

Trich.Klcs amnios. i Colkmbola.

Bee-hive Beetle.
.V/.'p, P.L.S.

morr thaii half aji inch, is shown on :, Ureer scali-

VMll){C.>M.r-,ir.' I (i,.|i wilh Ihr siitil,-inlniir .t.,.-,.,.i,.„
Willi band'
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,lu. outward pa.saRe of a floshv sucker which is moist and sticky, and enables the

':; „ att'aeh ftself to any small object it is walk.ng --- A'™-* =>;,*

rt:::S:;^t:ikno,vied.co,the^.roupsij^^^^

.prin.Mail applied UKhscr.n.natolv <o_^he^spe™. ^ttoe

^^^^^ ^,^.^^_,^,p,„,

as these arc to the scientific student-

always serve to hinder the layman in

acquiring khowledge. An attempt

inav be made to indicate a few of them

by invented names that will agree

^ufficientlv with the Latin ones.

The brown smynthurus is a

common species and the largest of its

genus, though this is not saying mucli

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 coni-

;.;„ „„ ,.,„;,^„i ,0 ;;; K=,;;r=;;\i,.:«,„.i .,..
' mon species, is only onc-tw^elfth of an

inch and has green eyes surrounded by black, and long antenns. The yellow

Irnvnthurus also has its eyes surrounded by black, and the tips of its antennx are

^"'°

T^e filled orchesella is about a quarter of an inch long, the body mottWd

with yellow and black in variable proportions, and a girdk of black across ttehd_

bodv It has no scales, but is distinctlv h viry. It is found among n'^;"^ decay f,

leaves. An allied species, the hairy orchesella. is very similar in its motthn(,ot

vellow and black, but is without the black girdle.
,

'^

The bent-necked lepidocyrtus, viewed from the side, has a very quamr app ,.

-

ance. The fore-part of the trunk is elevated and projecting whilst the hea.l

depressed. Its scales are metallic-looking and reflect many brill.an colours^

The ringed degeeria is another scaleless species. The ground colour is green.,h

yeUow, with brown transverse markings which give the ringed appearance.

"""""*'
,StALh OK A Sl>RIN(i-TAlL.

Th.. ^oriiiH ails an- clothed with iniiiub' scak-s. which an- in sou

ci^-sC*m halr-lik.-. They w.'n: Vmg in use by l^iVCTos^opM^

xZl o" th.- .l.ftr.'lion of their hi|(h-poworl«.sps,^ Th,- photo«rai
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Spring-tails.

*S£ IE„?. "5"'"' ?' "'= 8""? »'. frimili" !">«". Thoy ai» mnarkable lor tl. lact Ihst Ihfy uii*r«o no mn.lomaUoni md

s'h'iZ.S's.t Kro.'&;'c?d^s;d"fi:'hr.i3X''.°"
""'"'°'' ""' •"' "' "^ "'"^"' ""''*'-""">• '^'^y^^'^
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The aquatic podura is the little blue-black creature that may often be found

clusterinK '.n the surface of stagnant pools and p"ddles. A somewhat similar

Insect so far as shape is concerned, but white in colour and without asprmK.isthe

dunL-hill lipura. Its white colour is due to the fact that it lives beneath the soil,

where it feeds upon fleshv roots. It is ab.u.t a tenth of an inri m lenKth
;
an( a very

comm.m species. .\n allied spi'cics. the seaside lipura, is lead-coloured, and found

upon seawee.1 an.l in ro<k cr.viees along the seashore between hiKi- and hm-water

marks Wh.'ii the tide is in its hidinn places are. of course, under w-ater, but a>

a rule th.' Insect appears to keep its body surrounded with air, which enables it

to breathe. .Another species, white and eyeless, is found in caves.

Hv some authors the si>ring-tails arc held to be a connecting-link between

the Insects and the class rei>resented by the centipedes and millipedes.

Earth-Measurer*.

This name in a dreek form' has been

" " V i^iven to a large family of moths with long and

^1^^^ slender bodies anil broad but fragile wings.

M^^^^ Properly speaking' the name belongs to the

'^(^^^ caterpillars of these moths, for it was their

^/^^^ peculiar form and manner of progression

'^U^^A that suggested they were engaged in

^^^^^B measuring the distance travelled. This

^^^1 peculiarity is due to the situation of their

^r clasping temporar\- feet. They have the

usual siN horny permanent legs placed on

I the first segments of the body behind the

1 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 hack, 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 otliir

end, so that in order to go forward the caterpillar has to take hold

with its fore-feet and, curving its bodv 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 bodv 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 tlie

opposite of the hurried movements performed by many other caterpillars m.^ro

hberally furnished with clasping feet.

Relying as they do upon these claspers for their principal support, the geomel- r-

i-TAIL LeAI-ING.
Fhot" hv]

Sl'Rl

Tile Uailwlounil UiTimcru- i> rr

It'iiliing. Thr si>riii((. ii will l"' «'

Init bilort- thr Inwft has r. iitli. d 1

t,>l<l,tl forward with ihr iork b. tw

graph is thirUi'ii tiui's ih'- lii^cC

L.sut, F.I..:

_ ..s in thf act ci

I, i< now fully .xtiniltil.

I iimiiiKl aKain it will tw

•11 ih.' I<K-- Thi- pholo-

attiidl -1/
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likeness ,o ,„. iea/i:;.d"-up^i^.:i" j;,:);:'" 'I,,:':,"'-"
"^^';-

',
"""'"""

l>illars feed unlv in the ,vni, ,

Allli.mKli ninn>- „l these ratiT-

day as Cher ni;;:t-fede;: Z' "' '"'"'' """
r"

"'" '""" ""'"-'"•^ "^^

but romain extended as t\vij,.s, BPV'
etc., ([uite ()jKnl\-. Some of the
best knoH-n, because Jargest, of
these twiK-like caterpillars are
those of the swallow-tailed moth,'
the brimstone-moth,- the o.ik
beauty,^ brindled beauty,-' and
peppered-moth,5 of which' we give
some photographic examples.

Some of the smaller species
are not large enough to cairy out
this twig mimicry, and they elude
(observation by some other'resem-
blances, the brimstone 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 he
as likely to be eaten as though it

resembled a eaten lillar ! The
caterpillar of the large emerald"
feeds on birch 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,

it'elf o^n r'r''''"l'-
'^^' >'"""« ^^"•P"'" °' '^'^

'^^^••Iv thorn-moth » twists

na Th
'"

-^r'" ?
"'""•'^ble manner that it looks like the c.cremen of a

„d m T '
""""u'

"' ""^ I^russels-lace moth » feeds upon lichens, and i" colours

c i^^'STnT' Th' ':

'^

'^'T^'T
'"""'"

'" *'«•* ' """"« "'' -"'- y
natur ,1 si

' ' " caterpillars represented slighth- m excess of the

Ll^'r^orh Z'L'l''^ "T""™'^'
"' "'^ brindled beauty moth ani hF PP<red moth, two of our largest native representatives of the group

I'holohy;

I.<>m;-horned Tomocerl's
» h tlir spring partly <-xU-ml.<l. Hitwcn thf -acoinl „„1
will bj. ^..-u .h,. luk. whr-s.. fUMCtioT. U not «...i. ^s^o^T.

'

i'

'

a sicak- of nltii' tiim-s llu' ;

' Our.ipterj-x sambucaria.
I'achys betularia.

' Kumia crata-gata. > Amphidasy.s strataria. . i ycia hirtaria
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A Carpenler-Bee't Lodgon.

S„m.' v.-.r. a.., Dr. K. C I.. IVrkins. «h„ l>a> mldal K.vntly to our knowlclK.'

a sup..r,u-,al vu.. .lu- lun.l-bn.lv appears .„ b,

^2^^;^^^;^,!: ^U. ,s ,„,. si, i„

reality, the e.mni'etiim beint; n-

strieteil to a sliiirt ami narrow

waist at the liiwer sid.'. Abiiv.-

this waist the fun- and hind-

bodies are si^parat.il. though then-

is only a sli;.;lit spa.-.' b.'twi-.'n th.in.

Down the la.e of this part of Ih.'

hiiid-bo.ly in the females of eertaiii

species there is an oiK'ninK whii li

leads to a ravity in the fir>t

segment of the liind-bfKly, and tin

entrance to it is protected b>' a

fringe of stiff hairs. In tin-

chamber dw.U a niimbiT of mit.>

.if a particular species.-'

Now it is a well-known fart

that our comm.m humble-bees an-

more or li'ss infested with mili-s.

and it is the prevailing idea that

these creatures are parasit.-s.

Humble-bi-es. like .ithcr Ins.-rts.

die ; and if one is found in a

dying condition with the niit.s

much in evidence as like tlu-

proverbial rats and the sinking

H,„i.»|.... ship—they arc preparing to Mck
'"""'""""'

other quarters, it is assumed that

th'eT'have killed the poor bee. It is but natural, therefore, that on tlu-

*2^.v'rv of this mitc'chamber in the females of the M'tor l.oson,a. -

should again be supposed that the mites were parasites. It was n

endd ttr being subject to the annoyance «' havmg thc.e para.iU.^

it «ould be to the advantage of the bee to have
«'f'",' ;f"^^^ oft P.

part of her body where they would be w.thm easy reach °« 'h<^ ""'> ^"' ,'' '°„

orthe bee's exterior-the connection between fore- and hmd-body. On. ™

"understand a special adaptation of structure to suit the convenience
1

a

. Koptorthosoma. Xylocopa violacea. ' Ovrema pcrkms,.

Cateri'ILLAk of Hklssels-I-ace

lichiiis. lt*illl"

n appcaraiiet' i
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friimllv ciiiniianiim. ciiul llurr iiri' m;inv rxamplis of siuli strnrtiins, !is tli.'

pnsi'nt writiT li;is iminticl uiit with siimr ilclail in his bnnlc (in Mi-ssimili-s ;

but It would be much m..ri> .xtraordhuiry if such |irc.visicm were mudc fm-

the' romfort cif an c-ncmv who is supposed to brini; abcuit tlu' inilimcly death ol

its benefactor.

The habits of these- be'cs make It a dillieult matter to determine precisely vvlial

are the relations subsistinv between the bee and the mite, but we believe that fulle r

investit;aticm will show that the mites are scaveiiKeis, feeding upon the debris,

and possiblv (.c-rnis, that rim^ to th.' I.mf; hairs with whieh both earpenter-hee.

and humble-bees are clothed. It is worthy of note in this eemnection that th,'

males of both kinds of bees do not perform any of the miniiif; in wood or earth that is

calculated to brin^ about the soillnj; of this hairv i-oat. They spend their short

existenee in the- open air and sunshine', and are not trouHed by mites
;
but il the mites

were parasites the male bees should h- as acceptable food-providers as their mates.

Certain
butterflies,

notablv the

" blues," Irc-

cpiently ha\-e

one or meire

rather lar);c'

reel mites upon

them ; but it

seems preib-

able that in

this case thee

are m e r e
1

>

u s i n f! the
PiHjoiy) II ii.,ja,.

butterflies as
.\ rcKKhc i-iiK Mites

A law «p..rii-*nf rari-.,it.T l).'.' whi.h li.i- .t -i-n.il .li.ii.il"r In il, Itiii.t 1-iv Inr th.. ^^i.mi ...l.Uii.i. ..f .i stUf^e COaelies

ch'mbrr.
'"""'" "

to ennvee
them from plant to plant. On page i.iX of this work there is a phcitosraph ol

tlie bif,' West Indian dckroaeh known a> the Drummer. In the middle of the'

baek of the speeimen phote>f;raphed there is a li^ht patch, whieh cannot be

resolved into anythin;; dehnite in the reproduction, but when we examined the

Insect with a lens, the iiatch proved to consist of a larjje number of mites, whiili

probably kept clean the DrummerV back where the over-lappinfj winf,'s prevented

brushing with the hind-lens. Many beetles have mites constantly upon their uudc r

sides in considerable numbers ; but the beetles so aflected are alwavs such as icid

upon tilth or burrow in the earth, and it appears most likel\- that their othce is ici

keep clean thcjse portions of the beetle which the inflexible armour with which it is

encased will not permit the Insect to ^et at with its legs. Among these beet!' s

may be mentioned the dor, or watchman-beetle, that manipulates dun^'and burrev.s

beneath it, the species of aphodius, that have similar habits, and the burxin.i;

jeetles, that come in contact widi filth of another kind. It is the view of tiie
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Grasshoppers.

|.r™.nt «rit.r, thut if tl,.... In,., t.,„f..„,nK m.t.s w.-rv th.. parasif, th.A arr

pillars ami ollur Krnbs wh.,,. th.v w.mUl ..-rtainlv b. „.ar. r l„ th. j,,...., «h„h
tluv ar,. M,|,,„,s...l t„ M.,k. It i, <,„if .Lar that hirth.-r a.,,1 .InMr obsmvat,,,,,

i« midtd btfori- anMliinn
|iii-iti\i' can b<> statfd a, '

tliiir relations.

The rcniarkabli' strifs

ot |ihiiti)|;raph'. illristratiiiK

this artirle maid's tlif pusi-

tiiin and nature ci( this mite-
iliamber very cliMr. Tin-

portrait of the bu' shows, by
means of thi' utiite arrow,
the line of separation be-

tween the fort-bo<ly and
hind-body. In the hmni-
tiidinal section of the hind-
b(xl\- on pane )22, the mite
chamber is marked H, and
the black arrow points to -i

where the fore-body joins on.

Two other photographs show
the broad end of the hind-
bixly, first with a needle
inserted in the entrance to
the mite-chamber, and second
with a mite issuini,' from it.

Grauhoppers.

The KHisshopiHTs form
two large families—the short-
horns 'and the long-horns. 2

Inlikc many of the family
distinctions of Insects, this

is a point of difference that
may be memorized easily

by those who have no taste
for scientific phraseology.
This is not a mere arbitrary
d.v,s,on, for the difference in the length of the antennae connotes other differ-n ,sm structure, but it .s sufficient to remember this one item. Such lim ledistinctions, as a rule, have a way of being puzzling to the novic,

"'':
"u.,.d not know where to draw the line between long "and short. Mut here

' Acridiidii. t Locustidie.

CABfENTEHnEE'S M.IE-ChaMBER. " """""

lib th, lore.bclv, brel,™ M In, ih, f„nm, ol phoiSRSmi
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L . no. sue,. <^^^^^y:,l-^^rri:-^1:^"^^'^^^''-
,„o.v than thirty pints

:
wh*t '•>°''--

°'f,;,
'"„'«,„"'",

,h:.n, the bodv. Tlu-

f.«. as thirty joints, bein, mostly as 1™/ -;J,J^",„ „e th. locusts that

active little grasshoppers of our
''';'^; "^ "^^

^ Xe;er they settle. But with

migrate in vast armies and mfl.ct ^S"^»'*"^';," ",;,,, distinguished the long-honi

as'range perversity, «'- high pnests of enton^o o '> ha . d.sU^
^^^^^^^ ^^^

family by a name that appears
^°"^'"^^f^^, -fhe Cambri,kc Nalun,!

included in it -which .s qmte the oPP°''''= °^
he in'ects called locusts in popular

History makes the matter worse by ^Pfk'"«
f „,','^^ o" popular language " haw

language," which seems to .mply *at the users ot PP^^^

n,is*;ppropriated a scientthc --•
-•^'=™;;^,:,t.^"„

,
'^e'.hall have occasion to

name that has been m use fo

^f
^ °'^„'^^^^;°^„ „,ke it clear that they are

speak in a separate article : it is suthcient now i

simply large gras>-

f
- ^^^^^^^ ' hoppers of the

short-horned kind

that have gre-

garious habits and

the migratory
instinct.

Grasshoppers

belong to the great

order ' of Insect lid-

that includes the

cockroaches, ear-

wigs, stick-Insects,

and crickets. These

are all characterized

by a gradual deve-

lopment from till'

egg to the fully-

winged condition

without any resting:
coiiiaTmiiB '"^ ,";;"" -:°"Tho arrow marks the point oi aiiacnum.v 1" ".^ . wiiiiu j

-:^Z active throughout •--«.-..n,.ng^^-^ as th^In^c.

Increase in sixe. These wings are four in numter^ndconst^^^^^^^^
^^^ ^^^^^^ ^^^^ ^

The upper pair ("' -"g;^"^^!?' "^ °'
p^rts arformed for biting. The gras^-

are finer and more delicate ^he mouth-parts a c to J ^^^^^ ^^

hoppers share these
^^^^'^^^^Tlft^el^X^-^^^'^ "-''^'^ ""'^ ^ *'"^

one other they have in common with 'he long no
^^^ ^^^^^^

is, the great development of the hind pair oU^gsv^h chare v^^^^^^

^g. ^^ ^,,^,

S:rSr^ tL. ^:tt:J:. J.y .or w^ch they are .„..

' '
Grasshoppers leave the egg in the same form practically - *at °f th^X''o.

parents, the only difference being the absence of «.ngs. The

1 Orthnptera.

Phtdo by'i

[H liastiH.

Cabpenter-Bee's Hind-Body.

H the situation of the mitc-( liamb^r-

S™uh™£ ,V°™iS Vho a "ow maff. 11.. poi.°t ol a.Whn.™! » U« l»'-'««l>-
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these comes after the Krasshopper has thrown off its second skin. After the third

moult these are more .vident. but until the final change of skm they are mere buds

the incipient wings being short and folded withm a firm envelope. After he kst

moult they are free from their wrappings, and rapidly expand to their full size

afterwards^eing folded along the back and sides. Such a course "^ devdopment

is known as partial or incomplete metamorphosis. It is only possible to those

nsects in which there is no change, but only a development of their >"outh-part,

and their digestive svstem. This enables them to continue the process of nutn ion

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 chiysah,

wtoe the Insect is active, it is known as a nymph until it has got ful y 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 imperfectlv developed, and two of the three may be wanting.

!'.^-

[£. sup, F,L.S.

''*""' '"^ Two-coloured Grasshopper. ^^^^^

As the grasshoppers are musical Insects it ,» 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 'he long-horns, forjhereas

the former carry theirears on the back at the base of the hind-body, the at.

have theirs in the shank of the front pair of legs, a httle below the knee. 0th r

Insects do not possess- these organs; and, seeing that only the males produce sound,

it has been bv some thought strange that ears have not been restricted to the femal ..

There is no doubt, however, that it is important lor the maintenance of rivalry

between males that these should hear the enchanting strains their rivals are

producing. A singular fact is this : that species which to the human ear appc.r

incapable' of sound-production are provided with ears. This is *o"ght to indica.

that these apparently silent species do produce sounds in reality but that Hua

Ire too fine Vo be appreciated by our ears. The .hort-horns produce their musio

bv scraping the big thigh over the wing-cover.

The eggs of the grasshoppers are laid in masses m the ground, the fem.ilc

long-horns' having a cutlass-shaped egg-placer for this purpose. The short-hui.= .



Grasshoppers. J ^5

I~to ZITA tiff
'"' "T •" 'r " ""''' ">• *''™^""e '"^ hind-bodv

hem and ^r f .
''?"'''''' °'''^'' *'''' *'«8"' ='"'' *''is, hardening, ..ni-J,them and orms a protection. It does not, however, ward off all enemies 'i e

n tr V '.^""k' 'r
'^''' ^I^S-m^-^'^'s and deposits her own eggs upon them anon hatching the beetle-grubs batten upon the grasshoppers' eggs A s^mi arTour";;" bvr'bir^""*^""

"'- -' '"^ ""^^'^- -- -" ">"«-^
All the short-horns are strict vegetarians, but some of the long-horns ad.l

expensive measures have
been adopted to combat
them, comparatively little

notice has been taken of

the effect upon grasslands
of the small grasshoppers.
If one sits quietly in me--

(low 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, perhaps, to '

regard the matter from the
esthetic point of view, and
to think of the grasshoppers acrobatic feats and its cheerful chirrup as important
terns ,n the amemt.es ol the country. So, indeed, thev are ; but it is surprisi...
that the economic agriculturists have not given us statistics of the loss the grass
Hopper causes, and devised some means for reducing its numbers

tv»ic'!r""® '^T f'^ "f
^""S-horns already (see page 150), let us take n ie.v

tvpical examples from the short-horns to show their variety. The common
grasshoppers of our meadows! are well known, for what reader in his child-nood has not engaged in the rather elusive delight of hunting them ' Thevagree pretty generally in form with the large migratory lnr„=,. Thereare some remarkable departures from this type. One of these is the long-nose,

»

* Stenobothrus and (".omphoterus » Tryx.ilis nasuta.

iHORI-HoRNED Gree.N GRASSHOPPER.

Short-honis
^1 vri iiii\ uiLi>im-ii diiij woonv places til

The indiviifual photoftraphciJ is a male, » ,
[reeii •' as the (erii.ile. Thrw times the actual s
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a native of Enr..i.e, thouRh it does not occur in Hiitain. t has a lonK slender

bodv. two and a l.alf inches in lenfjih, and leapinp; legs more than three mches lonR

;

bat'instead of the stout, squarish head of the tv|.i.al Krasshopi«rs ni thiss,>ecies

the first di>ision of the Insect is prolonged consid.-rabis- in front of the mouth in

a tapeiing form and an upward direction, as will be seen in the photographs on
'

page :,z8. The eyes and antennx are borne near

the extremity of this snout-like extension. But

in a South American species' this tencK'ncy to

elongation is carried to such an extreme that the

gras^ho))per might easily b<- mistaken fo^ one of

tie stick-Insects. It is six inches long and onl\-

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 wliich we can boast two native

representatives, though they are not quite half

an inch long—we meet with remarkable disguisis.

The British species ^ are quite normal grasshoppirs

at first sight, but whdt 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 .;2f). In an African species' it

forms a high-arched ridge extending right over

the Insect from head to tail, and gives this grass-

hopiier an exact likeness to a membracid. Another

species from Ceylon'' has the pronotum developed

into a hood which covers the head, shoulder-,

and middle of the back, and extends as a high

toothed peak over and in front of the head.

Many of the grasshoppers of other cmintrus

are wingless and run into remarkable forms, sunic

of them being very spiny. One such, the to;iil

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 mere

easih' than recognized as a grasshopper. Anotlur

species, from the karoo,* resembles a clod of eartli,

and is so sedentary in its habits that it has lust

— the power of leaping by disuse of the leaping le^'s,

which it carries pressed along its back, and employs them only in the production

of sounds. In this si»cies both sexes produce considerable noise, which apixais

to serve them as a protection bv scaring possible enemies. The apparatus tor

sound production in this species is not confined to the hind-thi.gh and the unde-

veloped wing-cover, but there are also swollen portions of the lower part of the side

> Ccphalocoema lineata. • Tetrix bipunctatus. > Xer-ophyllum, ' Cladonotus.

a Trachypetra bufo. ' Metluinc andersBoni,

[K. sitp, F.L.s.

LcBHER Locust.

Sonic o( tin' Liritr (jrawhovipprs of th,' somhrni

parts ol North America an- known as lubtier or

clumsy locusts from an abs«'nce of grace m their

movements. They are heavily bnilt, and whiht

their antenna' aie rather loUK lor short-homs, their

wintfs anil winHK^ovci^ are not long enough to cover

the hind bodv. Natural s



Hover-Flics* .;-7

'*
«'"'"'' ,*'"' Th.> urowiiiK Winn*

part of Hhich exhibits
several strDnj; fi.lds :iik1

another part is finely

grooved. The finer
ridges of the grooved
portion are nibbed by the
inner face of the thif,'li

niovinj; over them, and
thi> strong folds are stniek
by ix'g-like warts near
the base of the same
limb. It is \er\- pro- '

*

bable that it was a grass- ''*'" >

hoppiT of this type, but ,
^ ,^

with wings, which was M^ZiaS't.:,

."countered in Africa b>- Mr. (;regor>-. In his book, The Great Rift Vallcv he savs.strolling one evening out of the camp at Kurawa I was sH Iedl^ '., V
no,se like that of a snake coming from a clump^f^;:; A^ "

d /kn ^iT
As this did not drive out the supposed snake, I cautiously approached m-ering intoh .-lump. could just detect a small green head among the stalks' and behindthis appe.ared, whenever the noise was repeated, an expansion like 'th h d "ffa cob,a. I tned to kill the animal by a few sharp blows with mv t ck bel inc 1

1

'rv^T^ihoii^r'^'' "
"'"

• ""^ '"""^ '""'

'

'-' been ^s.::^
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 the Insects
that are entitled to the
direct encouragement
(nut mere toleration) of
tlie gardener are the
yellow-banded little flies

that hang in air, sustained
in one place by move- "

;
' Spotted o«.ss„or,.E»

'"'""'"

TlcntS of the VVintrs so j''"''*''"','^'""P'''°I*'"''*"'^""ative heath gra^hr,nr..r !i h vrrvvariahi, .„ u i

rapid that the fo4 of :fsESl3^"'-'"™'^-="S.Jit,^=l£i
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these orKans is entirely lost, and the head and body appe^ar to be surrounded by

a dcOicate ha^e or a halo. They chant-e from place to place «.th a dartm,- "lovemen

and immediatelv recommence the wonderful hoveruiK which has gained them thc.r

common name/ InwatchinK the marvellous manner in which th.s fly canmamtain

its position as though it were suspended by an invisible wire, ™'-; '^/t""':^ •;>,'

res^blance to the aerial performances of the humming-bird and the humming-b r.l

hawk-moth. Hut 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 i-

affected by grecn-fiy. 1

1

so, then it is a suitabli

plant to receive her egg>

Herein lies the hover-

fly's claim to the con-

sideration of the gardener.

The green-fly is probably

his greatest horror. lt>

smallness, its power ol

rapid multiplication with-

out cessation throughout

the season, and the my-
terious way in which ;i

plant that was apparcntl\

quite clean a few days ag"

is swarming with the jx^t

to-day. make it moie

diflicult to cope with

than m.ost of the garden

scourges. But a batch "f

si;.!, and thi ey™ an inodifird in .hapc to .uil me aluaiioi.
. . . .u 1, .1 ,o„inT ,>l

eggs laid bv the hover-fly or the lady-bird will result in '^e thorough eeaning

the plant that has received the attentions of these beneficent Insects. At this dat.

most gardeners have accepted the lady-bird as a friend, but the ministrations -it

the hover-flv's grub are not so well known to them. The appearance o the f^
.

to most of them too suggestive of the wasp, and the wasp is undeservedly on tl^

black list. Still, in the case of the hover-fly grub, it is qmte easy to afford tlR

* Syrphus,

I,oNG-NosE Grasshopper.

s lotuKi in Ktirop.' aiiO oth.r paruot th- *orl.l. .liffcrs lr'»" tUf ujtiAl

the h-ad taporh^iR to a point coiisi<i<-r;.l.lv in a.lvjncp of Ihr mo, th.
.111. 11 a

^
1" _n 1,.^.,... „. i... The antenna are of peculiariira-i^hopiHr ty|X' m ttit m-ad laponnR lo ^ ik.""

anil in thp rws :uvl antenni bfinn bomp by tnc ,

shap. and thi- eyes are luodifird in shape to s.iH the situation



Hover-FUes.

/'*trfn Av;

An«m„(;

ilii' foiv-lx

(iHOL-sE Locust.

-Iii^kl,

lormally turirw<\ Rmmhoiipcr, it .-M
:l™«'rxaiiiiiiation that what app.-ar>
covri^ is really an oiitRrowth tnmi
'nimiit a hard shield that r^tends
iiriK covers. The purpiMe nl thi^
r I" what i* foiinci in the Mem-

is. iia* II. t hi^M satiMactorilv espbinett
ttial lenKih <! the body is abont hali an inel''

.U9

unbelieving fjiirdencr :i demonstration of its

prartiiiil assistance, whiiii may go a good way
towards i-onvini-inR him.

The soft. masK0t-Iil<e grubs iire broad behind
and taper awii\- to a fine point forward wh.'n the
ereature is hunting for its prey. It is pale green
m colour, uith ii white line down the midille of the
back. It IS blind and it has no feet : but like
other miiggots it contrives to cling by means of
sliglit rouglmcss of the skin, and its lower surface
can be so flattened out ,is to bring it into close
contact with the plant. Flattening out its hinder
part, it takes hold in this elementary way, :md
extends the remainder of its body as far as

_:„,.„..;. u u , ,.
Pt^iible. Its mouth is provided with a triple

part and dAw;h^°f '"',"
""' '"'' '" """^' '" '^°"- Th™ it releases its hinder

tT fore Lrt h^'
'"^^'^''^..'"^^'Is the mouth, takes hold again and e.vtends

his 'ti; d '^^ n
°''' P.'-'"''^'^'"S.much after the manner of a geometer-caterpillar.

,v it „ P™*-7r"'- ''"'' "' """"^"'y '°^' ^"^ J-"-'"--- bodv. are of great
St to ,t n. the search for its victims. Having cleared the green-fiv oH one leaf

r;:u: ,:".!; ^'-'V
"" "™' '^^'' -h"-^. tak^g hdd with itsLnd-qu^r ?

:

.t elevates ,ts bodv m the a.r, and sways it about from side to side. It cannot see
' \ITZI° fl

""
T"' °' ^"^'"- ^""'^ '-^ ^ Sreen-fly in the middl^of the

, h th V K
^""'' '"""'">' ''^^*'=^ "• ^'" ''"'"^^- <'«'< !" K«t withinleach than his body is stretched

to the full extent, and the
green-fly 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 gra\itation.
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-fly lives by siution of
th<' fluids of plants, and has

,, ,
no hard parts. The grub of

° ''

VVhite-lined Hove,.flv
i'-^'"' ">

iiie hover-fly has only to tap .tr'fftsyKy?,'',i:rj\vsLn«'iaz;dr:rh"ir"'™^
the green-fly, and secures in SiS-'/tKrii-nid'Si'.'"-'""""' "'^^^^^^^^^
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It now attaches itsi'lf tu tlu'

skin bironus taut and p(>lislic<l.

may be seen frequc

feedinj,' upon pollen and nectar

, throUKli its hair-tine

L!ni

els it li.

a ntinute what may have taken the ^reen-flv hours to pun>p up I

s,ukin« apparatus. All day, ami ni^ht. t.K, for about ten days u h v -fl^>^ub

pursues this .ourse. and destrovs many hundreds of «re..n-fly. I hen it le

reaehed the end of its labours.
. , .. i .1"

- stem of the plant, eontraits its length, and the

In shape it beci mc^s niueh like a ^rape-stonl.

Within the Krub has turned to a chrysalis, front which it cnerps ab.,.,t ten ihu-

at r .^ a black and yellow ban.led fly. These are bn«h. l.ttle creatures, an.l tlu v

.ently with their win^s at rest upon fl(,wers. when they are cnMaK-d

When so en(,'a(;ed. their characteristu- maikmns

be closeK' examined
,d h very distinct arrangement of the win,-nervures „..> be c,o«.^ «annnec

bv those who have no desire to capture them, but to studv '"'

--f;- . be
this Durijosc no ltower> oin r .1 otiu

A rciinnion spiTJr* inlarB.

black handiiiK of thf 'undbody

AnoihiT fi'atun' shaivtl

Pear-Tree Hover-Fly.
^ (our thiin. It ha* Ihc yellow ;

all the
xiinplitic'l in Ihis

i of ttip winip.

this purpfis

opportunitv tli.in those of the Michael-

mas-daisies in gardens, which swarm

with various s))ecies of ho\er-flies.

Most of them bear t'ither bands fjr

spots of vullow on a black ground,

and those that differ from this st\le

of colouring may be detected by the

winK-neuration. What this is may

be learned much better from a fjlance

at the photfigraph of the pear-tree

hover-flv' on this page than from

anv detailed description.

.\ singular fact abont these flies

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 thi v

have never been known to draw blooil.

Such a tvpe of mouth is nfit the be>t

fitted either for sucking up nectar

which the lancci-

oVolitaph-the pitallar pall.ni foniirf by Ihr i»rvM oi tni- mrr
?h° Sbody, m, whrn vi«,e,l fra.i Ihc -iiU- will 1» lo.,i.,l i

be pxri->ivply thin.

or for eating pollen. It is probable that some important habit in

are brought into use awaits the discovery of keener observers than have yet applic.l

themselves to its study.
, , , , n u ., „i.,„t

The eggs are laid singly, always in the ncighbourh.iod of greeii-fl\. U a plan

is badly infested with these pests, many eggs may be laid upon it, but they w.l

be distributed over all the affected leaves, the stem, and the flowers, provultd

the green-fly are on these parts. An estimate of the work accomphshecl may h

formed by a sight of the empty green-fly skins still adhering to the ph.nt, but mam

of them fall to the ground when the hover-fly grub casts them away.
, ., , ,

We have many species of hover-fly, but though they may differ m detail. wh:,t

we have described applies in general to them all.

t ratalwmba pyrastri.
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v*^"' lull frown sniDi, .irtlVfiv

3JI
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Garikii White ButterfliM.

The t«o of our native butterflies that are Ixst known to the community are

the larse ami the small « garden whites. Yet tlu-y are not t « '"^r";;:' » "

s,xH:ies for in point of numbers the meadow brown' and the small heath far

eS' them
' But these are dull coloured and keep to the op.^ countr

"
whilst the two whites named are urban

as well as rural, and their white and

black coloration renders them exceed-

ingly conspicuous. Thev mi(;ht .ilmost

be described as domestic Insects, (or

tiiey are far more :ib\mdant in gardens

and allotments than in the fields, e.xcipt

where these hapiKn to be cropped with

cabbases or plants of the same family.

As sugRested ii\ the article on the

brimstone-but<erfly, there is every

reason for supposing that these butter-

flies owe their plentifulness to man

the cultivator. He produces their foo<l

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 sr •!!

whites are merely younger aiul

older individuals of the sami'

species, but if they would watch their

development they woild become easih

satisfied that this is not so. As in all

other Insects, the full size of the butter-

flv is reached soon after it has escaped

from the chrysalis and before it has tak^n its first flight. The eggs of the two an

very similar, but the caterpillars are quite different, and so arc the chrysalid-

though, of course, there is a family likeness. Let us glance at these in turn and

point out wherein the differences lie.
, v u i

If one walks down to the cabbage patch and notes that some of the big leavi^^

have been reduced to skeletons, only the thicker and tougher ribs havmg been le^t,

one may be tolerably certain that the caterpillars of the large white have done thi.

Pim, bniMic*. • P. rap.. Epintphele ianira. ' r«.n„nympha pamphilm.

/*<>(" fcy,

The HoVEK-FtY's Chub.
[H. .Mail., f.i.S.

Thf jnib >' «!« hover-fly may br distlnipiished at onco bv ,..

shapf, the body tapering from the broad hinder part to the head-

U« front. It has no lent, and lot-motion 1* eflected by the alter-

nau- contraction and extension of the body, hold being talten by

the twoeatremitiea.



Garden White Butterflies

^•^l^.>i^\

LARIi
[«. i/.i,

RDKN White Hl-tterilv.

,1,11,. u.tu,,, ]„ ,,„, „, ,1, ""p;rt„.u;~a':'„ J ':L"'';'u*°*""i

mischief. It is probably too lat.> to
lirul any of ttum on what remains
of th.-f leaf, but on a nfinhbouring
one they may U- found. I'p to a
lertain |),,.int in its devej.jpment
the .aterpiilar r.f th.' iart;c white is

RreKaiious, and this is due to two
(arts. The hmale biittertU lavs
her nmepin-shaped wllow es^s in
a biiteh on th.> cabbage-leaf, all
standing upriKht. The batch may
be as f,w as siv e^.^s „r there mav
b<' more than a hundred, and they
are laid at th.. rate of three „r four
[xr mmi.te. In from sev.^n to ten
da\s they hatch, an<l all the vounR
caterpillars, haNin^ eaten their

". LtX±:;e";l'"ff;'; ^"'' ^""" *•"' cabba^e-leaf in unison. The
.oKether l^ht'cabCeleaf i h

" "
"""^i'^^r ^^' ""' y"""" -^^'-^^P'""'^ ""'P

spicuous as posTb in thk'wJ T ,T^" °' '""'*"'"« themselves as con-

colour of the'^^a, rpillar T^r^ bu.te''mo
' ^«:«>-=""P""'-- The ground-

line- running lengthwise one ir the m HHl T^rT""^"""^
'™'"''* "' «^«= V^"""-

with dots and blotches' of bLk
"''" ""'' '*" °" '^'*' '"<= "< '»

between them. In addition thev
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
Ihem combine the smell is in-
tolerable. Until thev haxr bed
their third skin they ,ontii ,e in
conipany; then they separate and
each goes wandering off to find a
leaf for himself.

When full-fed thev migrate to
the nearest wall, fence, or post
upon which to settle for the chrysa-
lis stage of existence. Sometimes — .-,

they have to go far for the neces- ^'" s*'*'-'- Garden Whiik BuiTKRFLi"'
""""'

«fy accommodation, and often '-"'^J-tSfnV.^S^r.lr.ir.'iV^J^'^SSS^^
they may be seen on door and T.X1;:^^,Z^•;^'-:i,^^,^ST^iI'^"^'^
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Hliiilim liami>, iimi.iIK with tin- liiacl mmiinl-, liiil -"im|jini> liori/cnil.ilK Mica

-|iin :i litlli' palili i>l -ilk in wliiih In hixik llu' l.iil •<! tli.' i hrv-ali-. iiiiil a lii..p c.l tlir'

-.mr mal.iial In kiip llu' l..ri-(Mil iif the biKl\ -Ir.iih. In tin- pu-itin'i Ihiv

thidW nil llii' 1,1-1 I alii|iilbr -.kin ami

l>c'.ciinc kii-lf.l and an^lid i lirv-aliil-

iif a );ir<ni-li-«lnti' i>i \\hili-li-i;ri\

inldur, lilh rallv iliiitiil Willi Wai k and

-Inaki'd Willi vtllow.

Al llii- pninl wf ciiiKht til -av thai

thriv alf twii briHKN nl thr Insect in

carh Mar. \\i' will suppcw that the

Insects we liave been (leserihinji came

frcim enKs depiisited ill May. The

chr\salis sta^e is reached at the end

of June. In July the buller:lies will

b<- hiyiiiK fresh batches nf e);i;s, ami

these will priKluce ehrysalids by Si'p-

temb<r. These ilirys:ilids will remain

as such until the fdlliiwiiiK spring.

I'lirtunately liir the cottager and

the market gardener many iif the

caterpillars never reach the chrysali-

staKc. and many ehrysalids fail to

priKliK-e butterflies. The caterpillar-

are stun^ by a minute ichneumon-

wasp, which lays numerous e^^s in ii-

b<)dy, fur such creatures take n'i

account ol the warninR colours oi

objectionable smells that keep oil

larger enemies. The ichneumon-f;riib-

feed upon the interior parts of the

caterpillar, and when it is about t"

become a chrysalis they make their

way out through the skin, and spin

minute cocoons for their own pupation

The caterpillar dies e.\hausted. Hut if

the caterpillar has c\aded tllis diadK

enemy and become a chrysalis, it m::\'

be immedintely set upon by a miu h

smaller member of the same order "f

" four-winRed stinging' Insects, who ni'\

n-i-tyl iHk-t .««.». f.t.s. load it with more than a hundred eg^.-.

A BUTTERFLY'5 EgGS.
, , , , , ^u I 1 .

Thi. clu.lrr ol rjj.. ol ihe l.rje »hii,. buiurllv. dcpmllcd ..p™ .n and thcSC liatclling COnSUmC the W II' 1

™.'"'™?!;tc"r:f;,?,1.^™lir;£7;:!i,S^i'^^^^^^^^^^^ of the material that should have go-ie

'i^Z'Z\k1X''oi^'"
""' °' "" ""' "'"»'"•" ""' •"

to the evolution of the butterfly. '1 '
«



SgSiHSiliSrfc^^
'ZllTl!''""! "" "" '-""-^ """= B.-TTE.K,.V

laii it_ I... 1 J.. .*^. * "imn iMit, to wh (h at a chrx-w i* ii

.. ..a^ ..iiiT.iii.il IIS sTDwrn diut has sou
irgi-d bitlHfly waning (or its wing, t

335
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N'

Large Garden White Hittterfly

A vifw lioiii abov.' t(. show the mnrktnB* of the kmalr, and thP

lull spread of Itw fxpandtd *ii.|i^. Th-s.; iiuaMirc from »*';

and a hall lo l»o and thn-qnan-nnrhps Iroml.p to Upol '^^

foi.-wm«.. Th- t.o so>,. .„ diBmnil, n.artod a. wl 1 te

1-vidpnt by coinparinn IhU pholc^raph y/'Xh that of thv mal' on

pagi' ,1!

chrvsalis turns brown- a useful indica-

tion to the luisbandman that this con-

tains frii-nds 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 eater-

pillars, we are constantly receiving large

hordes of surplus Continental produc-

tion, who take the Straits 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

largelv 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 se.xes that shouM be sta ed. In both

the upper side of the wings is white with a black blotch at the tip of the fore-wmg

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 s.de the wmgs

of both sexes are alike ; the black of the fore-wing t,p .s replaced by ve low he-

spots of the fem;lo .pper side are repeated below m both sexes, and the hmd-wmg

is vellow powdered with black.
,. . < .i,„,

'

The small garden white is so similar in all respects except that of size, that

the uninitiated mav surely be forgiven for their assumption that it .s ""'y
'^J^'"^^;

or vounger example of the large white. Th. only marked difference is m the male

which has a black spot in the centre of the fore-wmg, sometimes very smal or

very indistinct. The tips of the wings, too, in both se.xes are not so delimte v

black as in the larger species. The butterfly makes its first appearance in April

or Mav, a second brood appearing in July.
, . ,

Its eggs are laid on cabbage and allied plants, not m batches, but sing \ '"'

that we do not find the caterpillars swarming on a leaf and reducing it to a skc^etoi.

The downv caterpillar is more distinctly green-a bluish-green-than that of

larger species, in which the yellow markings give the general tone. There is yell m

in the smaller species, but it is restricted to a fine line down the centre of the back,

and a narrow b'roken stn,. along each side. In addition to plants of the aibba

tribe it is very partial to garden nasturtium, and mignonette, but these an
,
tt.ukt.

hiefjy by caterpillars .,f the second brood in July and August the plants bci.s

scarcely readv for the first brood. The chrysalis is much smaller, more slende

;™,ally light "greenish-grey, with the angles slightly tip,>ed with yellow, but the

black dots are much smaller and less numerous.
. , , , u i„„in„

The eggs laid in April or May result m butterflies at the end of July or begmn i,

of August and these lay eggs which hatch in about ten days, and the caterp.ll,..>
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turn to chrysalids which produce butterflies in the spring following As in theca»e of the larfit white, our native-grown butterflies are at times largely rein "r edby the immigration of swarms from the Continent.
runiorcta

There is another species of similar proportions to those of the small iiardenwhite, which, when on the wing, is scarcely distinguishable from it. Th s is thegrc.^.veined white," whose chief distinction is indicated in its name. The veining!of the wings are dusted with black scales, and on the under side of the hind-v ng

AU.""T1"'k"'''''';""'
'^' >''^"""' R^'-nd-coIour produces the effect of fir"n

uri"?her Th""*"r
'"'^^'"^ """ «>•'"''' "'" «-*-• 'hev do not have' u.r

The c.? n
" " ^"."""^ °' '^^ "™"*^'''<^' K'^'™ '••'"^'- '"«^'lo«s, and mar leThe ca erpillar is very like that of the small white, but its green colour Tsne'and 1. kicks the central vellow line. The broken line along the sides "hea- m redtinctly resolved into a single spot upon each segment of the b,xiy. .-V hm ghtrue to Its relatives tasf for plants of the cabbage tribe, this pre ers the "I'dspecies, such as garlu-musturd, wintercress, and watercress. The chrvsalis ho i.h

^ ^^-^ oih:;!;;::;::^
-" '-''' '^ "="=-- - -'»- ^'-^~s

whi,"' ''T'-'l'' T'""'*'™^
""<* superficial appearance is the bath white or chequered

nmm
which, however, is only doubtfully- a native of these islands, though t iscommon in Kurope. hrom time to time specimens have been taken flying h, tinscountry, mostlv on or near the South Coast, and the presumption is that liLe thl

Tub Work ok the Catlrhilla

Z .mpIhiiCn. .;,'.'''' "^T ^T''\
^"^ ' '*'" "'n*u.,H^ and only ,L '- mpH K rips« ol thp havot that ha>. l»Tn wroiighl.

* Fit-ri;; napi.

[H. Ha^Un.
IK nil; l.AHiiE WniTt,
k..| l>vtli.-.-4trr;.ilUnio( ihr ldwgar.t.11 •hii.-butt.rtlv
iiiiunbi anil ihr iIouIit br.in-lH-* '— • '• -

' P il.iphditt'.

n Hi (n
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larRc swarn>s of the commcm species a few bat!, whites come across the Channel.

It is scarcely to U- supposed that thev come of their own volition, for their ifymg

powers are w-ak, and more probably thev are blown across the narrow Straits

The distinKuishinR feature of the bath white when vievved at closx^ .,uarters is ha

the black on the upixT side is stronger and more abundant but broken up so that

the tip of the fore-ttin« in both sexes and the hind-wing of the female have a chequered

pattern On the under side the yellow scaling of the hind-«.n« ,s not continuous

as in the other spivies. but is broken up and alternated with white spaces s., that

we have chequers again. The black-spotted yellow and grc.y caterpillar feeds upon

mignonette, wild and cultivated ; but it has n.'ver 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.

U(iy-Bira>.

If we relied upon popular classification fcjr

^ \» V /" a right view of the nature of things, we shouUl

\^B^^ be going astray constantly The popular notion

^^^|C ul a beetle, for example, an Insect that is at

^^^^^^L^ least objectionable, ami in most cases rep'ilsive.

'"^^^^HV^ There are many beetles that are as beautiful ami

^^^^^Hi as gems, but cases the puhlii

I^^^^^Vy ignores their beetle-nature, and calls them

/ ^^^^ \ thing else. Althou.gh the lady-birds 1 do n'A (piitc

i-ome inio the latter category, they are admittedK

pretty, and no one object- to their alighting upon

liand or clothes. The children have even a

doggerel formula lor bidding th"m to spread tin

delicate brown wings that are packed so cleverly

,,„i, i„..r. under the glossy red wing-covers, and to fly t"

'"""""'"'
a home that does not exist. But they are nevn

acknowledged to be beetles-they are our lady's birds. So they do ..".

,ause alarm to the average woman, and even the average gardener l.a-

learm-d to restrain his natural desire to stamp them out. But witl,

he lady-bird in the grub stage, ,t is a very different matter. Few pc-rson-

have anv noiion that it is a phase of lady-bird development, and that ^ is .h-

stage in which this Insects important life-work is mainly carried ou
.
We hax.

actually been lold by rose-growers who would pass for men of intelligence, tlw

then choicest r,«-trees were being eaten up by a •' blight "of which hey submit •
.1

samnl. snecimens for identification , such samples proved to b<- thi- grub of he

ladv-bird Sometimes it has happened that a zealous upholder of law and ord, k

whilst engaged in -talking a burglar or other evildoer, has himself been arnsi. I

by the police under the impression that he is the actual criminal. So it is w .,

beneficent Insects. Seen in the company of notorious destroyers such as green-t.

the gardener jumps to the conclusion that they are aiding and abetting these p.-u

in their nefarious work.
1 Coccinella.

.\ l..\nYHlHD.
[h.-'i/p. /"./ '

unon i^ach ml wiim-i.wrr. H. n' thi -.mi-^ type oi

i^^lourliw i* loun^l. l"" *"" Uv. .H"'t- iii'tf

.wim-™;.. TV i*oio|T«pb 1. loiir Um, Ibr .:••

I Ihl. b-rtl.
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III order that the riadcr may not fall

into this serious error and be tempted to
destroy a k'owI friend we frive a jihoto-
sraphir portrait ci this aetive little hel()<T
who, during the four or five weeks of his
larval existenei., is eonsumed by a passiim
for b..netitirn; the gardener. 1 1 has m.\
fairly lon^. jointed legs, whirh art used with
more activity than is the case with nK«t
Ix'etlc-Krubs. and is of a slatv or oiirplisl,

brown tint, di\ersitied bv raised "spots of
black, blue, and red. What kckxI, the
gardener may ask, can so small a creature
effect, even though its intentions are of
the best, as you say ? The best answer lo
this question is to bid him watch one lady-
bird grub for an hour upon a green-fiy-
infested leaf or shoot. He will find that
m that space of time the grub has destroved
from thirty to fort\- of the green-tiv

; and
as there are almost certainly a number of
them working upon the same plant, a day's
work of the s<piad go<>s a long way towards
clearance. Some of the methods employ .d
bv the gardener only result in the green-
Hy dropping off the foliage, and rcascending
that or some other plant to continue their
"ork. When the lady-bird grub takes the
:,'reen-fly in hand it is a thorough clear up
The green-fly tliat has made .icp.aintance
with the grub's jaws has finished its work
and leaves no descendanls in the dinri
line.

When its month is up thi' ladv-bird
Kiiib fastens its tail to thi' under side oi
a leaf, throws off its skin, and reveals itsi-lf

as a short, stout, conspii uouslv spotted
chrysalis. This hangs for a short lime in
order to develop its wings, and then
breaks out as a blac k-spotted, scarlet-coat<(l
liectle, which continues to feed upon green-
fly. In this stage it flics about in the
"nshme and inspects plants to find which

•lie most in need of the scrvHces of its
1,1,

/' ""= serVICls OI Its ior.,«,ai.j,,i,,„„3„„|,„|i,y,rntai5.,,,,„„.„y. •

ii'I'lxn. Having found a badlv infested plant, the female ladybird lavs about

HiRD (iki

-i' •«». *in-li as h -ihowii !:i I!

js UKt hatctird, ami tlic voung gnib*
iiical. Thry will sotu (tisiiTSC f>i-i- f h,

(or ItHcK a l^af Ih.it is atUfk-

ri- in«kliiR thfir Srei
plant, each v^kin;;

"kmy "f urpcn /ly.

fc-T^^S^
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GrVH UK I

Few jj>i>(ins who^ii
tbcir »« biishri li.i'

thr^arlv-aniitoilii
1 thr hi-

.AUV Hl»l>

. .inv iJi'S 'liJt '' I*

i„ih< iiio-t iiitporMiit

iTiv 111 tl»' l*K- liiril.

ckt lh;if (his

.MO

twiMitv iws in a close clusltr, and when these hatch the minute Krubs at once

*ipt tft work c>n tlieir mission in lifi'.
. ,^' '

I, i. a .insular thing, but these Insects appear to

liave no (enemies at all. The conspicuous colour spots

on the grub and chrysalis, and the strongly con-

trasted colours of the beetle, warn Insect-eating birds

fthat thev 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 immum-

from the attacks even of ichneumon-wasps. It may be

that these are kept off by an unpleasant odour emana-

ting from the blood of the Insect. If a lady-bird be

touched it will be seen to exude from certain joints ol

Its legs a \-.lliiw Huid-i-eallv blood -which has a

strong, unpleasant smell.

Something like two thousand species of the lady-

bird family are known from various [larts of the world.

" ' and of this number more than fort\- are British. A tew

of them are wgetarians. liven amcmg our native species

great variety m the matter of spots will be found. In

some yellow takes the place of re.l in their hver\-, and

instead of di'tmite spots we ma\- have an elaborate

hdnrinthine pattern. The commonest species in .uir

gard.ns are the two-spotted' and the seven-spotted

ladv-birds 2 In seasons when green-fly are abnormallv

.,hundanl, tlu grubs appear to get through their feeding

more quickly, and soon the ixTfect beetles are in

rvidc^nce e\.rvwherc. It is more than probable that

on such occasions vast swarms migrate from the Ion-

tin.nt. for oviT and over again tlie\- have bi-en founcl

washe.l up b\- the sea in millions along our southern and

.a.tern 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 tli.^

crests of the waves. The vast body has flown on an,l

-ettled on the green lands of Kent, Susse.\, and Surrex

.

«here the cNtensive hop-gardens have been sulfernlf;

,o badlv from «reen-fly that birr-drinkers have feared

a future when all the bitter flav.^ur of their stapk

beverage would have to be supplu'd bs the chemist

Then, by son., means, the lad-,-bir,ls at a great distan.-

bs\v learned that their ser\ices ar.> i..|vuted hen

and thev gathered in enormous swarms, and descendin;'

„p„„-,he ..cklv hop-bin.- ,,„v.. rleaied them of the pest^^and so sav..djhe

situation Ic the hov^merchaiil ...d t!u bcef-dnnKer, -- -

. .viall:, l„,.u»,t.t»
' C«c,mll.i 5c-,.l..n|.u..<l..l..

H. Moti. F.t:.s

I.ADV HlRi>.

.iH'k.'Cl V th. Hill ol

.,Kn4- ilvK hv th.'

i'Shuwiit' thr Willi ihp

phVit^ph ^niract-in 1. rifMl. ^n.i turn'

to the chn-salw »howci un tli<- titlii -kU- "f

tlw- mulriti.

imr?m'ft
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>iitii ;i visitation on an I'normous scale that iKCurri'd in tin- year 1861) whin
actually more lady-birds came over than could be absorbed by the hop-fields,
and the surplus came on to London, where thev streamed over roads, pavements and
walls, so that there were probably far more lady-birds than green-fly. Lots of money
had no <loubt been wasted that year on poisonous washes ; the lady-bird , did the
work of cIcarinK the hop-gardens without one halfpennv of expense to anvone.

In former times such migraling swarms have tilled the people with alarm
The reason for their visit not being understood, they have bi;en regarded as port.nts
of some dire evil that was about to befall the lountry. Even so recently .is the
>ear i8j5 the mtelligent authorities at Reading appear to have been jKrtuibed
by such a visitation, for it is on record that the fire

[irivate, were called out to rep<'l the

engines, public and
(lis|HTsc the invaders withto rep<'l the " attack," and

water that had been poisoned with tobacco !~ though
pure water would have been quite as effective for

washing them away.

Humble-Bees.

Half-way, so to speak, between the hone\-storing
beis 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 compareil with
tliose of the hi>ne\-bee. As the results of their cum-
munal activity cannot lx> 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
tiijwers and fruit, for they are most efficient agents in

llu- pollination of plants, and th(ir presence or absence
in normal numbers makes all the difference between
jjood and bad fruit harvests. As is the case with the
Ironey-hee. the community consists of males, females,
and incomplete icmal.-, known as workers, ','il

As compared with the honey-bee the humble-bee "1

i- a burly giant whose reapiiearance in spring is

^lie goes about the earliest blossoms and lets the
cheerful humming that she is returning to activity. These early' bees
arc always females that have lain in a torpid state through the winter
ill some cosy nook, and have temporarily emerged for the refreshment that
s.illow catkins afford. As you stand under the sallows in March and listen to the
eigan-likc 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
I'lr regarding them as a " swarm " akin to the swarms of honey-bees. As a matter
I'l fact, evcr\- individual of that host is an independent female, each the possible
founder of a new and separate colony. When they have filled their honey-bags,
i.ich goes back to lui iiibeiiiai ulum to sleep .igain until May. Then she looks

' ilomhus.

I'C

/
. s'lr. /-i-v

RTEEN-Sl'OTIfcD LaDV-HiRD.
wiriKs or thrs.- br.-ib-s. it Will b., ie,-n.

^ "

than Ihtir win^-covers.
f-hl,.!.

thi' ph(it'«r4pll. Is

t' III RiKlit.

(Icr which thi

k.iy.s thi- prrii

always welcomed 1

world know b\- hi
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K , ( r ., ,1, .r„.,l ino w,- .u..t nr other smtMv ietn-ut, a.ul hvy. XUv foun.h.l.ons

t :kU:!;:^u,u1 at .h,. ..nd o, a tun„c. -often a yanl Ion.. mi..;n spec. ha..

*

r;;s!.;::rn;;r;r"':-. ..^.nt . «as....e. a a. .e. »,..

two,

;h)nu-tii-. WV- pre

titl

la\-('r ol unliniitri-l c^ii^
Tl„. ,iueL-li-bw IS a nwiv laver ol uiuinm.o i^K- she i- too r. ,;al to :

'

(er to speak ol the louncler oi the l.umble-bee colons by the u« u ,

nother-nee. She >s a real .uother. with the .naternal mstuKls ln« m

velone.l rnai.l.l she lavs the loun.lat.o.is of the lam.lv, meubate, he, ,.-,

„e le d f Jd he brood, and «he„ she has raised a bevv of miertde dau^We:-

"o 1 IP s,„. -„ll takes part in all tins work so Ion, as her phv-Kal powejs a le,>

r d s ,
Havne. .elecod a suitable s>le, she sets to work to prepa e the n,

'"^ '" ""
:;an"m:d^.es, ol the held-moase, she pn^ablv hnds .t^lrea^U; ,--, .

riiis will consist ol half-rotted grass, hnelv dniu i

rty partu -alar in tlie - lection of miter! i

the withered blade. Iron, the base ol a tnssock and dividing them lenythw.-.

II it Is

witli material suited to her use,

and cut int.. short lcM,gths. Ti,e mouse is >
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as well as ( rosswist, in order li) have them

(wrfectly dnclilc anil capable of felting.

This also is the quality of matirial that

the humble-bee likes. Sometinies sin-

mixes fragments of line moss with it.

probably to inirease its springiness. .Ml

this material is takin. bit by bit, in her

jaws, passed bv her two hinder pairs of lej;-

under her IkkIv and ac i umnlated behind

her. Then siie pieries a timml toit^ientre,

where she hollows out an ov.d . hamber

Her home is ready for (innishiii),'.

She next sets ofl on a hunt anionj; tin

flowers, and eontes baek ,l little ler with

her thiijhs bultjinf; «lth masses ,>l [lollen

aiul fur hone\-iro(> ,dled with nei t.ii

She brushe- .iff tlu pollen in a little heap

upon the tlooi of her nest and moisten-

it with honey ; then with her jaws she kneads it into a pa-te, whieh she builds u,'

into a solid ma-s. I'pon this shi' eonsliuet- a imt;-I:ki' wall of wax—her first eell.

of whieh the pollen mas> forms the floor. In this eell ~he lays about a do/en esjn-,

.md then eloses in the top with a dome oi wax. She also <onstruel~ a pot of tlnii

wax t,> contain honev, whuh i> placed in the <1 wav of the ne-l-ehamlvr and

filled with honev. The honey pot is obovil

half an ineh arross and about thni-

cpiarters of ,in ineh deep. Thi- tilled, she i-

read\- for the possibU- advi-nt of a bad d.iv

\,!-,en she ( annot steal a few minutes Iroiu

hi 1 nursing duti(-s to flv to the nearest

IliHvers and obtain tcKnl. She now takes up

her statical over her edi, with liir face to

the di«)r, and actuallv incubati-s lier e^K^

The i;rub- hatch out upon the fourth day.

and set to work feedin;; iiiicui the floor ot

!he eell. Kach scoops out lor itself .1

hollow in the pollen mass, and so that thev

shall not lat through it to the exterioi

the mother-bee collects more pollen and

plasters it all around the original heap.

She also makes a semi-fluid mess ot pollen

and honev and, cuttinK a hole in the Wii>.

lid of the eell, drops it in upon her grub-.

Hetween the necessary expeditions f'>r

rollectiiif; food she sits nj "n the hrn, !

mass, from which she can rcaeh wiili

I'hoio h\
I

H|-M»LK-BeE C.RfBS.
,H. batltn

I'ive gnibn art- Inn- bronnht I'lRcthtT tr

thp m-st i-arh orcit[H.-s ,1 arparati- cell

mass of pollen ^ri'' hom'v WihmiIi th>-

pach *uIh» nn oval <wooii. In whu h 11

tomlition. shown m a lat'-r pholonrapli.

ODiy about ntip wck.

show lorii). •ir. Ii

t has fatfn into tin

1. Whfn full srowr
a«Miiii('K tbr rhfvtali

The snih staRp' last
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\\tnU.t ifi \ .
,"

'""?r-'","
•* '-''"^'-vs ,m,I.T«oi.>K . l.an«,s when it is in us,..\U n full ,t , Hatuvlv ,nll an.l has n Mnall ,n„„th. As th. hon.v K.-ts l.mvrso d.. the walls ..f the pot ,„ aRreem.nt, an.l wl,e„ i. is retille.l the wall-are bu.l

|. aga,n. But after ahou, a n.on.h, wh..„ there are workers about to as the.""thor the waxen ,»,t ,s ne,.|e, te.l and fall, „,t„ ruin. The honev is ,>f a nu.re'l i 1
. haracter than that stnred by the hone\ bee.

The leKle^s urubs when they aiv about (ivv days ohl inerease the si„. „| ,!„.

w T".?"" 'r'
"''"^'' ™'' '"""'•>'"« "^ "«" '•" "' 'h^ '".«>-".'- \!ndtwo days later ea, h sp„,s a to«Kh papery eo, „„n. The mother about this lime

.
rs away the brown wax ,he had U-en e„nln,uallv ad,hn« to f„r the proteeti"

"
1 bv^^l^' "v ,

'':-'"""-"- 'he ppere.a ls ,., all th,.se e,.oonI stan, n
,l<le D\ side, .\ depression^
runs through the middle .,f

the Kionp. whieh indicates
«liere the mother's body
lia- lain in her brondini;

liKils. This nuutw she
"'Utiniies to iHcupv, hir

Her offsprinfj still nied
warmth to help thiir de
velopment, even when Ihi \

have ihanfjed into ehr\ sa-

lids. On the twenu-veond
or twentv-third da\ ,iller

the eHKS were laid she has
the rewani lor all in r

labour and eari'. I.:r thi'

hrvsalids develop int<i

'>••*, whiih U'j^'in to bite -i'i''''*iiii'i'h.-kj^'i'^*«m',''.^'t'''',l?

throUKh the tops of the ^.'^U"''
" "'"'""' """"'

'

""oons dnd emerRiv In this they are assi^t.rl
ili' openings to male, their exit ea.jer. The a
workers, and a« soon as thiir legs and win^s
wetted, matted coats are dry, they bef;in to ;

I'K.visi.ms for their larval sisters. For all this time 'he mntherl
ntluT cells and tilling tlic-m with e«f;s. so that lli, i.rool, .,,rne .

"iilv two or three da\s bi'tween them.
The new workers start eolleitiiiR .)iit of doors when onl>- tlire

out of the cocoons, and do their w.irk at once as tlLaigh they ha .
'

lo It. Every few days they ari' joined bv later emerKenr.., all worker
l-iter, the mother lays .^ks whiih produce males and f.-mal.s Th.'- "nd and later batches of .-^k:. aie built .,n th,' si.ii.s ol the tall,-r cKoons, so thatth,y can derive warmth from th.. mother s body as sh.. is imparting it to her hr^t

th. moll,IT

^ 11 rfjcd h
'' ''.colli- I

the nlodl'i

who .n.arnes

c all small

a.'d their

lolle.ting

has tx'en niikin^

with intcnal- of

four davs
< '' trained

or .L lime,

lis for the
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br.KHl. It i> t.. tl.i> arianK,m.nl llmt Hu' h.«KUcU-,.i«>;l. .U api-aranc of t\w

nv.t at till' cn<l o( the season is (lu<-.
. , , , . 1 1 , „.„ri„.r

I at.r in tlu' s.as,m. wlu-n the m-llur-lH.- is k.Himk . nl. ,W,..l, tlir ..I.Ut «, rk.r

tali.' u, lavinu virgin .kks, but tlu-r ,.r,Hlii. , mal.s ,mlv. I lu' s.xual birs prmlu. ..,1

b .1 othtr .arli-rln th. s<.as,.„ ar- all ma.h sn.all. r than .1..;-. ,.r,K u,..! n,

. rl aututnn. u,,.,,, which th. ..mtinuan.- „f tl„ ra... , ,,.n. s. '"- 'I- .a,nb -

b... ,„mmuniti.s all o,nu- to an .ml b..f,.r.. wmt.r, and tl... (utar.. of th. sp^.u

-

,l..p,n.ls upon th.. vo.n.« l.rtil.' f.n.al.s who ^o ".to h.bit^ation, :,
1
arf ready to

'""•ril^^'^ambi:".:':::!;. whid. ,hen. a. tnanv s,..cies-s....„.e..n ,. then, nati.^

.,, „„r .,wn island- .l.ffer in th...r ne-.n.« habits, so,ne as '"•''"'';' «";^, '"''';;,

.-.."... whilst w, .no«n as ,.rde.N...s. ,„rn, "•:^-;,;
^l^l;;.,'";;::;,:;;

tli.'m with domes ol

f.'lt.'d fjrass anil nii.~-

Tlle-e eariUrs an

maill l.ss niinu'iciii-

in individuals than ili'

subt.Tranean builil.r-

Snlitll says that tin

i-oniinunities ot ;t

I'omnum unilerxrouuil

builder' are the m.i-1

numerous. On.- siu li

n.'st h.' found to con-

tain 107 males. ,si«i

lemalis, and l>^"

wcirk.rs : a s.irfa. .

builil.T^- n.'-l would

contain abiuit IriH

tlie>e numbers I'l

inmates.

,. i.iir|->v. Ih. ..lii.r..ii.'.llliliil>ty .'""I"- in.ii II.IX .- - - -- The Cmpty C. K'OOlb

Iron, which came the first bat.h of workers are utili/.ed b>- them f.ir Hi.'

storaK.' of p..llen, and bv son,.' six-cies as honey-pots lor the immedi;ite

use of the commonwealth. We have mentioned the readiness of the un.l..-

L-round-builders to adapt a m,uis.''s nest an.l run to the,r own purposes
;
and tli.'

surface-builders are not abov.' similar ec.)n,.m\- of labour. We have found th. 11,

makint! use of a lield-vole's nest. The\- are n.it likely to take possession of su' li

pla. .s before thev have been abandoned by the original owners, for mice are ^r. ,.i

en.inies to th.' br.)od, fliouRh thev know bett.r than to make an attack when tli.'

b.s are at home. Smith has recorded an instan..' of a humble-bee taking posses-on

of a wren's nest that was .xcapied by a dutch of the birds ckks. P.tssib y, the '.e

th.niKht thev were cocoons; anvway, she heajK-d up her collect.d pollen am. :.(.

them, and so disgusted th.' wren by her ;- tion that the eg^'S were abandoned, .a

. Uomb„» l,rr,.s,r„. ' H. sylv.,..m, or II. aKr„r,.m. • H. a^rorum.

llnNi.V-l'iO>.

,„„bi. b..
, .„it.,„. ...t i,..r„ . .i»'. 'li ' 'iiii-ik"'! ;;;; „];';„•,',;',£

™!' V*!^™' .^i™.i.il "".^»-'lE. I.~I»"i^ ".ii""i I"' •.""







MICROCOPV tISOlUTION TEST CHART

(ANSI and ISO TEbT CHART No. 2)

III

''^
^ £ 1112.2

II
>•>

1 -^ IIIIM

11^^
lllli

1^1^ 11^

^ APPLIED IIVMGE Inc 1
,^5^ '653 Cost

- 5989 - ra»



348 Marvels of Insect Life.

it is probable tliut a lu-w mst was built .'IscwlKTe. Mr. Slaik'ii nifiitions a (loiil)!,

casi- iif ailaptatiun. A mousu had utilizwl a cast-off shoe as a nesting-place, and all, \

tile ni(>ii!-e had done with it a humble-bee adapted the nest to her own use. Sarli

a coiirs.' ol procedure saves the colony-foundin;,' female the labcjur of collectin.

all the material recpiired. and enables her to devote her energies at once to lli,

laving of eKijs and f,'atherinj; of food.

Walking-Leaves.

In speaking ol the stick-Insects we have remarked that the walking-leal In-e. t- '

are included in the same tamilv

.\lthough ^^perrtcially these portl\-

looking leaves ai)|iear so different limii

the sticks, in essential> iliey are mu. h

alike, but only a naturalist, who look-

beneath the surface veneer. wi.nM

dream of firinging them together in

this way. Their life-history and cou -i

of development are the same. In-te.i.l

of the hind-body being redui ed t^

almost the' narrowi'st ilimen>ion-. ii

ap])ears in these Insects to be -|.r..i'i

(Uit as widely as the material will :<» -u

Kach of the limbs bears thin l.it.nl

expansions that are leaf-like, and likr

the majoritv of leaves have to.ithid

edges.

In their younger stages, belor< lli,

wings are developed, the flat hind-he Iv

bears a general resemblance to a 1- .il

something like that of the cominnii

cherrv-laurel of our garden shrubbn i.
.

the lines of the segments with a I. n

colour-lines standing for the veinin:;

of the leaf. In this condition thesoun?.

leaf-Insect is said to arrange its p i-i

tion on a shrub with proper regard i"

the attitudes of the real leaves >o ilut

Hcmble-Bek.
.... h.islrariK'd that iiiiirh tiiin'

r jiiit above th.- nt-ctar

.. at the proiMt oiwiihis.

ii-l!o*or have bc'n made bv
lithe hnne.-iihcitly.

i'liiilo ii)-j

The Labock-savi

In her hoiiey-BathiTiliE thehiiiiibl, -b-eh.l

in to lie saved by biiitm thniiiuh the flowt

glands, inste.ad of thrnstinn her h.a" "
These wounds at the baek oi the b,'

the Jaws of the b"e in order to obtain

it passes as one of them ;
though it is only when the wings and their

are fully developed that the marvellous decepti%-e likeness to foliage is full\- -

m

When newlv emerged from the egg—whit h is contained in a seed-like lai-iik

like the eggs of the sticks- the leat-lnsect is reddish-yellow in colour, and tliei. in,

fairly conspicuous if it gets upon the upper side of a leaf. But as soon as il iue

made a meal the colouring matter of its food seems to permeate all its tissue-

makes it harmonize absolutely with the plant it is feeding on. This effect

remarkable that the colouring matter of the Insect has been submitl,^

1 I'livllium.

nd
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;:r'::;t,;^
*""'""" "" «" -"" - -i =

i:z :"™":t;lt;'x:,;:rr";'tt ;
"- ""• -"• "

«lllK-(•,)vt^^ aiv vcr\- siiiiill. This i<

nut the end <,( the pcrulhir cmditions
pTvviiiiing anionf; these Insects. It
mu-t li:nc been noticed tliat in nearly
:ill Insects the stoutest nersures are
-iiiiated at or near the fore-edKe o(
the wings to (,'ive strength to that

1
^irt which has to meet the resistance

"I llie air in Hi^ht. As there are no
f!i;;lit-winf;s in the casc^ of the female
"aifcng-leaf, Nature did not feel bound
lu follow the rule. She was Ketting
"!' these winK-covers to imitate a leaf"!

mi] shifted the stron/; nerviires to the
liiuder margin of the wing-covers, so
tliat when these lay resting on the
lii-ert's back the\- constitute the
•ipparent midrib of the leaf. If. in
niir photograph, these are looked at
111 'omparison with the fore-wings ol
"ther Insects, it will be seen also that
th. outline is reversed—the straight
eik'e being behind and the rounded

'ft '"Z™"-
A^ ^ flying organ

, „, .,„„„„,., .^„„ .,„..,„„.„,,,
,-''ii a form must be pronoun,-ed S;VX:X'SuS';S,/'i;.,r^;;t;lil",'lr"'- ™* "''•"'"

'""•l^• "Tong: but the female :i;;rij;V;ii:!!^'''
*™' "'»'"« "'"-

1' al-lnsect having given up the ambition to flv, these organs hav been de^ot .,1

;;:

'™,s:;i:r.::t;e:i'i::r;rtr -- ----
^-r-''

"
"-

The walking-leaf Insects are restricted to th,. rii.i w 1 1 , ,

111 . -entiais th. description of one species will serve for all.

. W ALKI\
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Like thcisi' <)[ the stick-In>ects. the ft;;; of the walking-loaf is enrlosi-dinarapvilr

wl'icli is so much like a ribbed seed siich as is produced by manyplantsnf the parsnip

family, tfiat one entomologist who has made a careful investigation into the struct un-

of the capsule of one species,' expresses fiis belief that almost every botanist examiiiini:

a thin section of this capsule would declare that he was looking at a vegetahii'

production.

,\ll these leaf-Insects pre green after their infancy, but it is impossible to ^o

further and so\' wliat sort of green, for each individual frequently chan-r> t!ic

particular tint of green, according to his food and surroundings, so that he may

be alternateh- vellow-gteen, red-green, brown-green, blue-green, or anv otlier kind

of green. Tile natives of the places in which they are found shake their hea(l>

when told that the walking-leaf comes from an egg like other Insects. It is their

fixed belief that a

leaf-bud develop^

into this creature

with legs, ipiit- it>

attachment to thi'

twig, and \vallc~

about. The iikene-^

to real leaver is -u

great that e\'en the

Insects them>e!\i'^

are deceived by it,

and have been kn< i\\ u

to begin feeilin,-

upon their ciini-

panions before tin \-

discovered — pri lii-

ably bv the differ-

'"'°'°"-
M*.E w*i.K,No.LEAv.s.

'""""'" ence Of taste-tluv

Tlicsc amiiiletoJ th-> *|«>cii's whosilrinal- IS shown oM the iirevioiiivaRC. In the scroivl fif[ur.- had made a miStaK'',
willbpsr(.nthewing-cm,ni,sosmallJslobcqiuli'Usclrss(nrcovirinRthe wings. Uwillalaobf. , .

noticed that thf male has long anuiiii*. whilst in the femak' they are very short. inai tniS Wa> l-^n

due to cannibalism is shown by the fact that the attacks never proceeded In-

enough to injure the bitten one, but only far enough to make the deceptiiin

appear more convincing.

The Fly that Causes Sleeping -Sickness.

The tsetse-fly has long been familiar to readers of books on Zululand and otlur

parts of Tropical .\frica, where it proved a great scourge by killing off the buffalms,

oxen, and horses. From the sixteenth century onwards, explorers had noted tins

circumstance, mainly from information derived from the natives, who belie\od

that the disease of their cattle—the mgana or fly-disease, as it was called—was. iiic

to the attack of the fly. The theory was that the sucking organ of the fly Itad

a poison gland at its base, .omc r. whose contents were poured into the wound- it

made, and that such a " bite " was followed by the illness of the animal that had been

* PhvHium crurifolium.



Ph^t! bv]

fl-S".. Th. photograph i.Tarly'on': ^nd VhLl"l^rtl';rc,ri"^nnh^'K^ '^' ^^°"'"'^''' ^"'^ ''''"

'Rraphcd is a fi-m
overs serve no

p

IVTS Ihdtl^lvt-a
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attacked. Now, the stin^ of such an Insect as a wasp is an offensive weapon designed

to secure the submission of its prev and tor defensive purposes. It is situated

at the end of the hind-bodv and provided with poison glands
;
but the instrument

(,f the tsetse-flv. as of the mosi|uito, is a development of the mouth-parts into a hollow

tube through which the victim's blood mav be sucked. There were not wanting

entomological e.xperts who held that any 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 bi-fore these were stricken with disease and death
;

and

one well-known man spoke of the supposed connection of the fly and the^disease

mvth. Cat.lo that were jienncd in the native villages were safe ; tlu'

natives said because the flv avoided the neighbourhood of human filth.

.•\t this time il

was thought that

there was only one

kind of tsetse,' an'

I

consequently it wa>

s])oken of as llic fly

About ten years ago

more careful in-

vestigation showed

that there were seven

distinct spi.ies, and

now our know'ledgc

has been increased

so rapidly thai ab<] t

fifteen species art-

known. These var\

in size from a quarter

to hall an inch in

!>,«<, U]
•H.B.ai,,. length, and rougliK

A TsETSE-F-LV. . . ny-ix' hi.
Thf twtsp nirs !i«ai»iim Ann * to id iii.iiiJ raltle haw b4.cii wi 11 known trom the sixteenth Lt-niurj-. Spcaking ma\ 1"

bi,t 11 II ™lv »iihin ;.',,nt y,ar. that Ihiy haveimn dlsoov.rocl lob- ihf cartjlng agents by
. , , unlike

which tin- h..rlti.y at.. in"™l.ii.-.l with til,. Bvnrael *«..!«.. saiQ tO DC UOt uniikt

our common house-fly in appearance. They are not generally distributed ov.i

the country, but are often restricted to comparatively small areas known ;l^

"
fl\ -belts." They appear to avoid e.xtcnsive open tracts of grassland, and to demaml

the cover of bush, forest, or reed-beds. The different species vary in colour from black

through brown of different tints tti yellow ; and the beak or sucking organ when not

,11 use is carried extended in front of the head. One character of the tsetse-flics -

though not confined to them—is that the females do not deposit eggs, as do tin-

majority of flies, but retain them i 'il they ii.,ve liatched and developed into lull-

grown yellow grubs. Only one ;;rub ... produced at a time, and as a rule it is deposiu-cl

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. Unlike most blotttl-

sucking flies, the male tsetse as well as the female indulges in this objectionable habit.

1 (ilossina morsitans.
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™l..«, .!» h„„|. „.l,. .,1,1.,,, „, „„, „,„ ,,, ,
» ' "

;.';.'",;'""" '',;'
"" " »' ' ">- »» "'mi«j « m.,,*! ™ Etill' lllnd-bociv MVe s up to Sllrh ;in cvtnnt tl,,f ;, 1 II

H.- -lour i,( „„. i„,ubeci bio,«i ^i:,::';,!:',;*
"^ '"^^'""^'"

'^ --i--""'--!
liriKV k.pt some of the flirs in ,orilir.,nii.nt until
all sifrns of tliL'ir previous im:il had ilKippennil
ami the hind-body resumed its emptv eonilition
.mil fed them daily upon do^s h,r periods varvini;
Ironi ten davs to two months. The dot;s remained
healthy, and slunved that the mere bite „f the
tset-e-llv ivas not eapable „f Kivin^. ri-e to the
disease.

Then, in firn, tlu' flies were fed upon dof;s
known to be sufferinf; from na^ana, and upon
healthy do{,'s, with the result that the latter
beeame affeeted b\- the disease. Many expiri-
ments were made, but briefly it mav be said that
in all rases where the flics were fed lirst upon
diseased and then upon healtliv animals the
blood of the latter yielded after a short interval
countless e.xamples of a very low form of life I

«liirh is always found in the blood of animals.
It appears to feed upon the red corpiisries of the
blood, producing a condition of anicmia, emacia-
tion, prostration, and finallv, death. It i-

carried from the sick to the healthv bv the beak
"f the fly.

So far we liaie not mentioned sleepinij-sick-
iiess

;
but the foregoint; remarks upon nagana rl

are a necessr,r\- introduction. .\t the end of the ,',',

nineteenth century a disease called sleeping- I,, f,M,i,\-',i;
-"'"-

sickness began to spread with alarming ra,>idit>- among human beings in Tganda.and several vessels homeward bound from ICast Africa were fimnd to haveamong the.r crews m.-n suffering from this terrible malad\-. The disease«as proving a formidable harrier to the colonization of Tganda and' thecriousness of the matter was brought to the noti<-e of the R.n-al S„ciet^• Theociety appointed a commission of three medical men e.xperienced in tropical disease,
to inquire into its nature and causes. Colonel Bruce was one of the three Hisprexious researches into nagana suggested to him that this also might be a fly-

' TrvpaniKnni.i hruct-i.

,r ... ' ""•nil.
flKAI> (.1- IsKISK-l-l.V,

1oy.il.fi UU . 1,„«L- sc:.k oi Ull! h.M.I nt tiK-
wi-ip-iiy shows 'he appnntus by whusf
i-f is pr<ipj)(-ii(il. The Ifllow probosciii,
rti'iii in the viin« o( n di^.i^tH) biM^^t ni'

>i thi- Ririjis into th<'



J54 Marvels of Insect Life.

disoase, TlH' d.Ktnr in .lu.rf;.- of th. sl.v,.inK-M. km -s patinils in the l...>|iital

had ti.ld liini that h.- had haind trvpanii^onu's pr.Miit ni thiir 1)1.»kI. >.. liimc

directed his inquiri.'s t,. trst wh.th.r \hr>r P't into thr bh»Kl through tho attacks

ot a flv His rrsrarcho ostablish.il tlic fa.t tliat >l,v,.inK->i.kn..>s is ,ans«l bv

a kindrwl f.irm ..( 1"W Mv' to that whi.h pr.KlucTS na^ana, and that the artiy.'

QEcnt in its in.K-ulation is a distinct sjk-ck-. of tsHsc-tlv.-' The intervention of the

llv is absoUitelv essential t.i the pro|>aKation of the disease. When it sacks up the

Wood of the animal alreadv afflicted it also takes in many of the immatine trypano-

somcs whose devehipment is farth.r advan. ed in tlie lly. and « lien the latter indulge-

Festoes Tsi;tsi,-1'lv.

..11 a iiiiull illl;irsiil ^mI.' t- mik. iimrr , I.Mrils.h.ini l.T^. ll U li.r.' ^ rii :.t-.ill lnv tim,

-

in its nevt meal of blooil there are sure to be some germs attached to its beak and si.

introduced into the bloiul of the present victim. In the circulation of the blond

it finds its wav to the brain, and by its action there prodiu-es the condition of conin

which is the outstanding svmptom of the disease. Having determined the exact

siH-eies of tsetse-flv that is "the carrying agent, Hriice found that the ravages of the

disease coincided with the distribution of the fly. Sleeping-sickness affects monkeys

as well as man. Dogs and rats were found to be partially siis('ei)tible to inoculation,

but efforts to infect guinea-pigs, donkeys, oxen, goats, and sheep yielded negative

results.

Thus it is shown again that though Insects may be regarded by some superior

' '[>> i>:inosonia Rambu-iisc. ' Cliissina palpalis.
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in^i^;nirn ant ti mn.iKi- till- >ciiijiis

ul llllil
prlMill- .1-. alliimtllir ti"

,tmlv ul inlilliK.nt mm, a . ..iil.inpl.iuii-. inm.rati.v

|,,ini. and hal)it> may n-nlt nut ..nlv in h.avv Iniannal lu".

1„H ni nnd.rin,; va-1 Ira.t. ol ri. h ...antiv nninl.al)ilal.K' l>v

man anil lih linil, ..I (l..m.>tu animal-. >n- llanv ,|"lm-t..u

has ,|i(;\vn, Iihi. in this .iinniTtidii Imw thi' luw ul Inuiv m

urn- part ..I tlif wurlil inav ivMilt in tlu' inlli. tion "I imtnl.l

misiTy upiin human bfiiiKS in am.th.T part ul tlu' wurl.l,

lur l-c has piihitnl uut that thr ilistruitiun ol Insiri-

.atniK Alriian birils lur the saki> ul th.'ir plimiaKc- has Kd

tu llu- imclwrk.'il iniTcasu ul thf very llus that spriad

this dire disiasc.

The Drinker and the Lappet.

The drinki-'r' is a hne muth mmh lik.' thr iKK'r and

the- lux niuths, b t with tlic turc-Hint;s muiv puint.'d al

tliiir tips, a diauunal dark lin.' Irum th.' ti)) tu tlu' m'ddl.

EltsV.K un/nlliNKKK, ul the hind-margin, and a couple ul silvery-white spots near

i'i,'i,.>«. ,,K. ,„. iM.im.i„.^ ,1,^. centre ul the Irunt margin. It Hies

l*w'VIl.'li'l,«'.i'i'i' 'i',.i"''lui~i..'i'. in lulv, and has a preference lor moist

i',,;;',
,1!,",!. .V'i",".1 .iV'll

'.'('
!!.: places, such as green lanes, marshes, and

'i""'."!!'!:,,," '!',', I'n'.li'.tij' iiiourlands. The caterpillar is ul goiKlly

|i;"™",r.i«'""
'"' *"'

proportions, about two and a cpuirter

inches long, ol a ihirk slate colour on which are laid innimier-

able dots of \elluw in lines. Its hairy covering is <il three

ur lour kinds : along the baik are two rows of tufted, short

black hairs and between them longer brown hairs
;

along

the sides are shagg\- locks of \ellowish-white hanging down

and almost hiding the legs. Just behind the head stands

a puinted 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 \arious coarse tall grasses from August to

October, and again ol 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 ciKoon 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 considerablv 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 wa:, observed more than two

centuries ago and led tu its being named the drinker, whose

meaning is repeated in the Latin pnlalniia.

But the finest of our representatives of this family is the

[II. MuiH. I' i

TUK ilRINKEK-CAU.
PILLAK.

lappet,^ both as caterpillar and moth.

I Cosmotriche potatoria.

-
, . tlv bacK near i..i(;[i

The caterpillar is poiiurf luit or tutk

li'slropaclia qucrcifolia.

hair:



The Drinker and the Lappet. .i.V

'.'' ' 'I'"I<XI'V ...I.MIl ,1 Ihl, kK .|,,||„.,| Hill, ||,„,
IS ^1 hmur III nimli Imigir | |,|,,„|, i,,,,, ^^^^.^^

*>i

.ibiiiil liiiii iiii hi > III lrri;,'th.

^Iiiiil li.ilr. Aliiii),' till' Mil,-

...I t„.i will,,. . larks II,, 111,. |,,i,.k .. liul,. |„.|iii,„ „|, |,;:,„|, „„| ,, „„. , ,^|.,.,„|
1-' ^ll"". llllik, lli,l„.|,k.. ..|,.v;i,iii|,. l,,|„w ,||, ,1,1,, ,,.j„^, ,,„, „„, „,„, I

" '

\<\<''
.
I'li'l >.ill"«. Wli, I, It I, ),,,,|||,^ „,„,„ |,„^|„,, „.,., ^_,

lmi,„li,> ;ii.. iiiiiiv III- |,.„ ,„v,.r,.,l with li, Ii,.||,, It is ,;,i,|
-..llHtliii,-. ti, .liipliiati' til,' «liil,. ,|,i,|, „„ ,|„. |,,|,,|i „,|||,,|,

ha> th.. optiiMl ,.ff,.,t .,f b,-,,,kinK up Its mvat l„i|k aiul
'MMKniK ,t inti. ,l„siT l,M,ii,ii„v with its s„iriiii,i,li,iK,
ilk.' thr ,lr„ik,r, th,- liip|,.t-,iitii|,ilk,r l.ist sirs tlir \,,^hi
111 AiiKiisl. i.nil ,iiily (..(Is |„r ,, i,.vv «,fks l>..|.,r,- v.-kiim
i.lir.-n..i,t („i th,- wi„t.r. It b.,„,„,-s a, live- anai,, iii

priiiK. an.l ,s mil ^rimii in .May „r Ju„.-, uli.n it spi„s
a lath.T liiii^., «r<-v coiiion i„ ,vlii,|i it ust-s it, I, „n hai,-,
lo l.-lt 111 with th,^ silk. This is altachwi t.. th.- l,mi-r part
il th,- t,-,-,- iip„ii w-hi,-h It I.-.I. Thf .lark-bn.wii ,hiys..iis

I- c„v,r.il with a s„rt ,.1 " blimin,'' <li,.- ti, th.- ,-aliium
ii'.alat.- ,-,-(,rr..l t,i in ,11,111, -ti.m with th.- .-^-^.-i-s. and it

|.r.ttywi-llhllstli..-.:.H-,»i,iwitlKathavini;ii,i,mf.,rwri(;KliiiK

11k- nu.th IS a ni(,iht-tlytr and s, tlu-r,-f„r.- s.-ld.,ni
-t-,-11 on tliL- wniK ; but those wlio kn,.w what t.. I„.,k f„r
may hnd it at r.-st in tliL- day-tinii- sittinj,' „n a l.-af. Tli.-
l.-rnaU- mi-asiirt-s thr,-.- inchi-s <,r miiri- a.r.iss thi- win^s
wlmh are dark riist-,-ol„iir sulfusud with purple and < r.isse.i
by si-veral dark wavy lines, mail,- iij, f,,r the Kreater part
"I small hall m,.,)ns." The ,)uter mar.;ins ,>f all the
wiiiKs are s.-alUiin-d. The reason why it eannot bt- se,-n
.^asil\- when at rest i.s owing to a eharacteristic trick of
.iisposing its closed wings. The fore-wings are folded
iiioiig 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 flatt.-ned out on the leaf. Jn .onscipience
we gut a resemblance, not to a moth, but to a bunch of
withered leav.-s. Tliis was probablv the earlic ^t noticed
i-xample of protectiv,- resemblance among In. ,cts. and
the figure of the moth in it .--vting attitude was familiar
111 natural history books long In-fore anybody thought of
llic important part such r,-semblances pla\- in the struggle
lor .-xistence. Mucli the same trick is played by the rare im,„,.
sniall lappet.i This moth escaped notice as a Uritish species until the year iS--

Mother kind, and saw a dea.l leaf hanging frnn, a bilbc-rr>- bush. Something-«t that supposed leaf arrested his attention, and iie examined it closely, with
tlie result that the small Jappet-moth was added to the lisi of British Insects.

' Kpicnaptera ilicifolia.

I-APPET-CATERrlL.' -\K.
Ill Ilii> |>>i"l"iira|ih thp liitTpilW \i

iwi »t ih" natural -.i/.'. Abtij;
sulrs will U- ».i'ii thi: lli.iiv tvMi

ti which th<> Iniii ( «.[» it-< iHiiJuUr
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Cardboard-Waipi.

III.' -.1.1. il »,i-|.- uiili ulii.li «. .11. .i..|M.iinl..l III till- ..>iiiiirv pniliit lli.it

i,i..ii\ ii.i- ..I 1 il ..11- In liMil.liiiv: ,1 li.ii; ..I -.v.ril l.iMi^ 111 h.iKil.' iM|»r, iii.mI.

h.iiii « I |miI|. |.i. |mi..I Iiv 111. II iivMi |.iv\-. Ill rrii|ii..il Am. rii .i lli.U' i^ a ».i-|i'

tliMl liiiil.l- villi ,1 viiw 111 111.- -.Kiil\ In iiiK . iintliiii.il \iM- all.r viar. It li.i-

lli.uliiir iiiiiH.iV.il iiiiiiii 111.' Ilini-v |i.i|i.r li.if; lliiit ii.nl- r.ni-taiit >ti.ii«lliiniii,i;

hv iii..iii> .il .iililitiiiiiMl l.iMi- III |i.i|i.i .ill lb.- .iiit-iil.-. ttiir p:i|Hr-iii.ikiiij; wii-p-

havf a Kmm' .ill iiiw iili' "iiK 111'' i|iii. ir~ .Mill lli.'V biiiUI a. ..niliiiKlv ;
l>iit tli.

riiiillii.ai(l Miilk.i- liiiil.l .1^ tll.MlKh th. \ h.iil .i li.-. Ii.ilil .iiul llii' li.iiisc was tii mrv.

1. 11 Miii'.»iv.' K.'ii.'i..lii.ii-. rill \ ~llll 11-.' w.i.i.liiiil|i l.ir th.'ir matirial. but il i-

iii.iir liiuly ilivi.l.'d ami iiiix.il willi .i 1:11.11.1 iii.i|iiirliiiii ..l 111. ir .i«ii -.iliv.i. I'.i|« 1

is imt till' viii'.l liii' lliis iii.it.ri.il. It i- llii. k. LhikIi. -..liil. «itli a -iiiii.itli liiii^lii.l

surlai'c ii|i.iii hIiI.Ii .hi.' i.nil.l wiil.- with |i.'ii ami ink ;
anil tli.'t.iiii iLipi.!' iinn lir

. iiiiuli ni.n. -itil.ilil.' lni" It.

.\ liil.ialiU H.ll-kii.ivMi .\.iiii|.l.' .•! Ihi- l>|'. i~ 111.' Diitrhman'-. pipe n.'-t ..I

a -lini-wai-liil »:i-p. «lii. h .1- it llaii; - Ir.nii a la.ili.li i-i imii.' >iij;;;i'-tivi' .>( a li.ll

lliaii .1 pip.'. Till' pipi'- ipf is pnxliiii'il In

(Jt, __^—

^

I'Niiil itim; it iiivi'iti'il. with a l.iiKtli <il tlii' Imiii. h

'^^'""^tK 111 tthiili il is .itta.lu'il In its hiiililirs t.i Imiii tin

Jf pipi'-stini. Till' slyli' .il its ar.liiti'. tun- is. Ilk.

^^ lliiit 111 iiiir nativf wasps' nests, ii( an inKi-nina-™
iliar.ii'tir. simi' it alhiws .il iniri-asi' fiiini small

bi'fiiiiiim^;- up t.i any si/.' tliat may 1h' I'l'ipiin.l

A ll.iM.v-w.vM. by till- Kiiiwtii "1 tin- .'.immunity, witlumt lUparl

'„''ir.,iN'."'-."iii. iiiK 111"" 'lu' plan 111' in any way nianinn tin

'.l.',''.ri'"vri.i'i'.' symmi'tr\', as s.imclimis liapiH'iis wlii'ii man ailil-

l;';';';;,;',,*,
[;""',,;,''•'

n.. !..« .it. -'i'

„||,^.s m- ntlH-r ailditi.ms to his aiicistral abmli'

Till' .'.imbs in this . asi' an- .ittach.'il by tluir I'dsi's t.i tin' hrm walls, ami

all haw a . inv.' wliiih iii.ik.s tin- uppir siil.' ..iiuavi' and the l.iwcr si.l.

i.mv.'X. It i- t.i th.' l.iwir -id.- tliat tli.' nils au' attaihcd su that thiii

miiutlis iipin diminvards, just in tin- . umb iit the iimim.in wasp. Tin'

biiiad cml .! llii~ Ixll-h.iind lu'si is iil tlu' samr siilid matiTia! as the side

walls, and has an entrain . bule in its eentre. A e.irresii.indiiiK liiile is in the eentr.' "1

eaeh eomb, and pinnils passii^.- to and Iniiii the siieeessive lli«irs : ta there is nn

means iif K''"i"K mund betwei n the waM and th.' edge iil the ciimb as in the ne-l-

we know must intiniatily. When the iiienase iit the piipulati.in makes an inere.i^.'

Ill eell-aeeiimnKKlati.in nenssarv' the pastibiiard-wasp e.\tends the side walls at

till- nidiith of the bell and builds a new sheet of pasteboard aemss. The luriini

lower wall is then used as the liase of a new eomb, a n.w set of eells being eonstriiel' il

o\er its lower faee. it will be seen that by this nuthod of eiinstniction theri' i-

nil waste of labour, Muh as is involved in tin' nests of our common wasps, wh. re

the outer layi'is of the walls lia\e to he eoiistantly renewed as the inner la\-i-

arc cut away to allow of the addition of new eefis to the eirciimlerenee of existiui-'

eonibs. Another point in this method of building worth notice is that the flo'Ts

1 i:ii..iU'r|!in iharUriiis.

t.rl.iiii.. i-ii-<>l ln-pii..

ibl. Ii.iliil 1.1 storliiB li'

yi 111.. U. - d". riwir i
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Katydids. 361

such an animal would have little
difficulty in tcnrinf; open the card-
board box, and breaking off por-
tions of the comb. A|)parently
in this case it is the grubs in the
comb ralhcr than honey that is the
attraction to the jaguar.

Katydids.

In reading stories by American
author 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 f|uite unnecessary for the
writer to explain that katydids
are several species of long-horned
grasshoppers which agree in uttrr-
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 i»tek,or of Honev-Wasps Xfst
a general way what the katydids ~«",^„?ir:!iro'ro?,ttV',n'^T °"

^'A''''"''"-'''''are like. The sounds in both cases -tX°4ffi'rj^^j?S^3~^^^^^
.'re not ,c.cal but purely mechani- "^o, ^.T^.'-.fS&V '" °^" '""^^^^^^^^^^

cal, and are produced bv the bases of tho r„c .
-.nd.pr«luction by one of ii^rl^^J:^: T^^m- '

Th'
^"'^ "' ""

»^o,asti„.p.i,,._='-o::^^r^--^^..v^^^^^
' Locusta viridissima.
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'1 (.

t'lr
'V

j62

trills per second all alike, and with equal inters'als. except the last two or three, which

;x".'^s:u::dt":L™ ::;>ward ..u o.

.^--.,;^Xn:htl;;.in;;!::

^: ™,;::id;;^lylonger ...n ,he entire length of the b";;-
' -/^J^. '™

;

^late-coloured

]}l;iced in cre\ic

and the soft

woody plants.

But the (

of the North

species is the

winged kats'did

eggs aie

es of bark

shoots nt

omm<,)ne>t

American

angular-

.- and this

is the species whose lift-

history has been closeh

studied and worked out

by Mr. C. V. Kiley. from

whose account we have

alreadv- quoted his refer-

ence to its notes. lis

green, iict-\eincd wings

are long, and the shorter

wing-covers are broad ami

of fhc same colour. The

euK-placer of the female is

\cr\- short and slronel\

ti„.~iii.;i.Mitr.u.,. curved in accordance v\itli

her habit of gluing her egs;-

to shoots instead of burving them in the ground or hiding them in crevices. Tin.

operation i. iierformed mostU' at n.ghl. and she begnis by b.tmg the bark of tlu

selected shoot to make it rough and so alfor.l a better hold for the eggs. Ihcre a,.

many batches laid, from the beginning of September onwards. an<l alKigether one

female will !ov from a hundred and hfty to two hundred eggs.

Towards spring the eggs swell up somewhat and lose tlu^ir Hat appearan. -

.

I- irlvin Mav th.-se hatch, and the voung katydids emerge from the free end <il hh

ecL.
'

In the act of hatching thev cast their hrst skm. and leave it. a white, cnmip. .1

film, attached to the split egg-shell. Its bod>- is now an eighth of an inch nn..

but with its hind-legs and its antennae extended fore and aft, it measures halt an ni^ ti

' PterophylUi concavus. - Oroplius rotiniTvis.

pitoi" ftv]

Nest of M.\ CNTEK \Va

is bcm'^lli- The carttbonnlliki

may be wriltcii upon

il of til,'
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364 Marvels of Insect Life.

After a rest of about twenty minutes to allow full expansion of all its parts

and th onsoHdation of its integuments, the little "atydidbeg.ns to run around

to take leaps and to exercise its jaws upon the vegetation. It remain, in this an ..1

age for sewn or eight weeks, during which time it again casts its skin thre tim.^

The ttod time (fourth including its moult in the process of hatching* .» the end

luh k^a "agl : with the assumption of its fifth skin it has become the equivalent

of a chr^sahs w^th incipient wings packed up in wraps upon its back
°'

ItThe end of this st'age the nymph takes firm hold of a t^g with its ^et and rc.t

awhile It feels that a change is coming, and waits quietly for it. At length tne

^^.^L. the front t/the back of the ^^^1^:'^^ ^i:^ -
l.unk. This enables the Insect to

get its newly rlad head free from the

old helmet, which slides off in front.

Then with great care the long,

thread-like antenna are pulled 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 h\

a series of jeiks and contractions

which impel the body forward,

whilst the old skin is held in position

by the second and third pairs of lef;s,

their claws being fixed in the twif;.

" 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 e.s-

„u,..cov,„. ,n. „,......».... - periences no further trouble m

withdrawing the body and the remaining legs from the old '"t<^g'>'"™*'

°"™,f^\ „,

the latter, as an almost transparent shell, m perfect shape upon *« tw'g. Itjs .
o

Inowed t; remain long, however, as an objec^t of curiosity for almos the fii.t eHo

of the transformed Insect are directed to the task of eatmg up this, its out(,ro«n

^"'
T~arfXr'species of grasshoppers that are locally known as katyduU

• Vff^,lnt r>.rts of the United states, but their habits are much the same as tho^e

of th ommCon detcribed. A ve;y beautiful form is one from Florida, kno™

as the laurel-leaf katydid,>and shown on page 363, whose wing-covers are fashioiud

and coloured to resemble the leaves among which it lives.

» Microrentrum laurifolium.

Angular-winged Katydid.

« 1 tSvm »iS iff prolreling portion, m colourrd lo mtm w Ih Ihr

*•'



Ground Beetles. .)'>3

Ground-Beetlei.

tZ% I rr" I"'' '''T^'''
"'""«'' " '^ '" l^' '^^"•''' "'•'t thev are seldomtnatid as .uch bomethinK like thirteen thousand distinct species .if the familvhave been named and described from all parts of the world, and in this countrvalone we have over three hundred

representatives,

pected that

It might be e.\-

large a familv
considerable varietx- of habits would
be found : and it is so. The vast
iii:iiority of them feed on animal
food and hunt for it. attackinf; the
livin/i; to obtain it. but not dis-

daininf; it if they find it alreadx-
dead. Hut there are exceptions to
thi> rule, and a few of them have
been (lete<-tcd eating vegetable
matter, such as growing corn, and
several ot them have been accused
of a reprehensible weakness for ripe
strawberries. Yet when we have
made allowance for these few black
sheep in an enormous flock, we may
still regard the familv as most
valuable allies of the husbandman
in all his variety.

Most of the ground-beetles,

'

as their name indicates, live a sub-
terran m life, and have become
so habituated to it that they have
ceased to develop wings. There are
strong, hard, and to ail appearance,
well-finished wing-cases, but in the
majority of species these only serve
to protect the back in their burrowing
operations, for the edges are united
and they cannot be lifted to disclose
the absence of flight-wings. When
they are not actually underground
they are no further away than the surface, where they run with great agility Inthe tropics however, there are a number of species that live among the foliage ofluv, and these have well-developed wings, which thev use freely. Some that keepmuch underground have shorter and stouter legs, "more fitted for digging than

' Carabidx.

The Trce Katydid.
Tim i, ihr iniw Mm coii.ianily rrpeairf clL hai rami-d for iia namr. and j.vin ,t a place in literalur.. It i.a native ol the «juih,mand ,a.i,rn parts ol the United Stale.. The npper eumpleScC-d .Injs 1, the n,ale. the lo»,r »ith -pi^.d wlnJ.

"
the E.nal,

It I. en , the male that m," Kate.li.l." bu the lemaTe make, a iheriansueniig chirp.
"*

"
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Tlif chiiriictfnstic fiirni (if tlu-sr beetles is ileal and even ^ra.-.'fiil. As a ink

tli.'V are blaek cir .)( s(jme .lark, ineonspicn.ms tint that liann.ini/..- .vitli the

surface when thev are abc,ve-t;rc)Uii<l ;
but often their winK-i"Vers ar.. f,To..Vi;.l.

pitted ,.rsh„t«ith metalliehi-tre. In the K'enus • vvhieh wives its name to the aniilv

th,. f„re-b.Klv and the vvinn-ecv.rs hav.' a flattened margin. «hieh is e..l„aie,l

K..ld,.n-Kreen'ur vi..let. The head, whieh is kept extended in frmit ..I the lnle-bo,lv

is famished with a pair of lar^e, sharp-pointed mandibles, wllirh will be uund

eipially well chvelopi'd in the a. live urub, which has predaeeoiis habit, similai to

thosi' of the mature beetle.

Some of the greatest pests to tlu' mark,t-Kar<l..ner are those niterplllar-. ..t

moths that feed onlv at night. Their work i-

))lainly to be seen in the moniinn in the shapi- "I

leaves riddled or skeletoni/ed, but a davliyht

search affords no ilue to the identity of the de-

troyer. At the dawn of da\- he has retired into

the' earth or under the clods, with which his dirtv-

brown colour hainionizies. Here the ground-

beetle or its grub may comi' across him ;
then the

sharp, mandibles willbe brought into use', and the

gardener will have one enemy the less. Of iciur-c,

when he is digging and comes across groimd-bc-. tl. -

or their grubs, he does not discriminate in thru

favour. He knows nothing of their habits, aiul

regards their presence in the soil as evideme ol

evil intentions towards his crops. So wire-worm

and ground-beetle- enemy anil friend— share- tlu

same fati'. Some of them abroad have been louiul

to do good service bv killing and eating locu-^t-

in their carlv stages. Others make a speciahtv' ol

destroving sfugs and snaifs, and in order that tluA

may pursui' the latter when they withdraw tlicn-

' selves well into their shells, the beetles ha\e had

their structure modified, the fore-body Ikhk

It narrowed and the head made long and sleiidu

to enabli' the jaws to reach the snail. One sucli
-

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 litti.

sunshiners^ under which name several distinct species are popularly confu-,,.

If thev are n.it familiar to the adult members of the population -who may ha^

forgotten them- thev arc- quite well known to the children, among whom survn-

a superstition that if one of these golden-glossed beetles be killed ram will ine^ itaK

fall \s the children are advocates for perennial sunshine the active little De.i,

is always allowed to go free. These beetles appear to differ from the g eat majoi i; '.

,,f the family in being at least partially addicted to a vegetable diet.

> Ciirabus. ' Cychnis ro^tr.itiis. ' .\m;ira

Violet Crocnd-Beetle.

.\ common sani.ii Iwftk Ihat nml- rs good .yTvii

by itie ik^iruotioii of rGot-kfdmK gnibs. I

U phntodraphi'.l .is usually s<-,,|i vhi-n it coni.

abovt-BmuiHl. Us black colountwt Rivcs viol.

r,,flcction', and it is macBincd with a liiicol gold, t

violet. Its actual length is about ,in inch.
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VmonK the,.- Kruund-bcetles are . numlxT of cav.-.hv.lUrs •
fmind i.. th.

.ret .^v"rns of Kuropc and North America. Tlrese. l,avm« no ,«-.as,on for ..^h
,

/rebiutd -1 some orthcn, have lost not only their ^V-t';^'-;;''
;:;;.;;; :,;

well. H..t the loss of si.ht appears to be compensated hy
f."" .'

J^^^ , '^^e
nf the sense of touch for thev are fuUv as active as those that have i^ht. Oth.

bir^b^Tles of "his family are found livin, under deeply imbedded ^tones^an.l

hav neve be-en found above-ground. We have a native .-enus-i whose member,

e „X sfones and in deep crevices, and some of these show ,rea d.mmut.o,,

n the si/e of the eyes. Two other of our native spc^cies^ hve un.ler stones on th-

",^u,^ML tide-marks. As the tide comes in they "" ""<

'l^^*^;;;; -;;

up the shore out of its reach; they merely refre under stones and allow th «aU

t,^ cover them. This behaviour is made ,«ssible to them by the 1"—"" '

'

'

::;:. of air-sacs within the h>nd-body whuh hold a -•*''-'
-:"'\"^^; ,,''„! !

sustain their respiration until the tide n<*.s out agam and sets them fne to prc>

'*'""''"'
The Golden Ground-Beetle.

Ihi* lH-.tli- i* io on ill Frani-.- v/\>'-r>- it iv known :m the (tardrnrr-wh. nco "' "'^"

v.^^ Ubfc": I.ik" thJothcr. ot its tamily, it is v„racip..s. and d.-stroys l;\rge numb, r^ <

^Xmtnu o( tho «.il also rail victim, to it. .. in this cav. trh«n.- « party o( g^rd. n^

itariiiR it to picf(^,

tkvi its way to Kimli'li luarlftiin rt

LOTioirt Insects in ti.'UU and nardfns.
" havi* M-t upon a iargc (arttiwonn ;

itaritiR it to pjcf(^. ,1.1 L ,,,. >!,.,

1

upon certain little sea-snails they find among the seaweeds that have been «ashid

"*'°One of the finest of the members of this family is a beetle which, borrow-in;^

from its scientific name,* we may call the beautiful searcher. It is rare in thi,

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 remamdir

of the surface delicately grooved in two directions. Owing to't*/a"'y here «e

cannot claim f. it that it is a very valuable member of the British fauna bu

on the Continent an allied species is more abundant, and its activity m the m eres

of the timber-grower is so patent to all that it is acknowledged, and care is takui

not to destroy it. It haunts the oak- and pine-woods, which suffer so severe ,

from the attack of the caterpillars of the processionary moths ^ that large numbu-

of trees are absolutelv killed through the loss of their foliage. The caterpillar-

. Annpthalrai,,, Trccl.M. > .\epu, marinus and A. robinii. 'Calosoma inquisitor. > Cncthocami...
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ci( this moth sphi ;iii .xtfnsivf wrb of silk on th.- trunk, urul.r which scviTal huii.lri'd
nl them pass tlif iliiv, marihinK out in prmission in the evi^niii^ to feed upon the
'';•"''"

,"' "" "''• The Krub of the beautiful searcher is an actiw creature some-
tlmij,. like a lail\-bir<l fjrub, dark coloure.l and Hat back.-d when not overfed
I lis Krub searches for the tents of the pr.Kcssionarv caterpillars, and entering U-haves
like a wolf in a sheep-fold. Caterpillar after cat.rpillar he attacks with his sharp
jaws, and KoiKo until Ins skin is inflated and tiftht. If several of the beetle-L-rubs
have got into the same tent there may com.- a time when all tlu' cat.rpillars have
been consumed. Two searcher-Rrubs ma>- b,. makiiiK a meal of tlu- last cat.Tpil'ar
and when it is linished the lainer
or stronger til thi' iKetle-grubs
nia>- Hnish by eating' his brother.

One other species of these

i;round-beetles must be men-
tioned, because it affords an
illll^tration of one way in which
many useful Insects are j>ro-

tccted from more powerful
enemies. This is the little bom-
bardier-beetle,' cpiite a small
member of the famih- measuriiif;

only III mm., if wo leave lefjs

and antennie out of the account.
It^ head, fo.-e-bod\-, le^s, and
anteniKT are brick-red ; the
wint'-covers, which only hid<'

two-thirds of the dusky hind-
bi«lv, are blue-black. It is

found lurkinf; under stones on
river mai'sins and seashores.

N'othin;; very definite appears
t" be known as to its ways
of setting a livinfr, except
tliat it i.s said to attack other
Insects, like most of its family.

Without having had an\- oppor- ..,,.,

tiuiity for observing it in its m;XKl";,Xn;i.a;^i „ „„„„, „,„„..,„„„,„,„„
haunts (it is a very local Insect), we venture the suRpestion that it will be found
to leed principally upon snails. The suggestion is based entirciv upon its build
111.' hind-body IS narrow and almost cylindrical, the forc-bodv and head not more
than a third of the width of the hind-body, and appear to be planned for their inser-
tion into snail-shells. But the peculiarity that has made the bombardier famous
an<. given it both popular and scientific names, i» its power of producing mimic
e.\plosions accompanied by a smoke-like vapour of evil odour. Most of the members
ol the family have glands at the tip of the hind-body from which when attacked

' Brachinus crepitans.

Klli...liADED HkoSi
- 'niiinid Kro !.l«-,-tl,. of lutin. ritbiKt biiiH ih,

II- I...S gracfiLl rf^p,.ar.inr,. i, ,|,i,. f, th,- br,'j,lth ,

riprtvTJl,'
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thfv qi'Ct a ciii'stic .111.1 ill-smtllinK ll»i>l, with the "hj.i t of .li>K»^tinK n pursii. r.

In till' ciw i)f tl^^ bi.inbanli.r. this fluid rapicllv volatiHz.s .111 .xposuri' In tlu- air.

anil K<Ks iilf as a blui-li vapdiir. Its imissinn is ancimpaniod by a rrac kin« vniii.l

Diid.ur lie-., iih.s th.' iKldur as similar U, that i.f nitrii- aiiil, and savs that litiiin-

papcr reddens uii IxMiij; .xpii-ed tn its lunics. One ran imagine the elteet |.riKliic 1d

.m its pursuer In mi. h a disrharRe, which ean be re|Hati(l. I iKi|Kr. ipuited l)\

Stephens, has r..i,rde(l that one siHiimen " iH'rfurmed the nperatinn n.i le„ tli.ui

thirteen tiie in rapid Muees>iciii "
; and knlander says it is eapable of t«entv

dise'iarKes. The volatile fluid if briiu(;ht into rontae- with the human skin .auses

a burning sensation, and makes a red mark, whieli afterwards turns brown.

Mosquitoet and Gnati.

When a townsman Roes into tli<

country and takes a rest on a floweiA-

bank, he sometimes t;ets bitten by a

Knat. The |)art of his anatomy sele.ted

by thi' Insect for ex|Krimental borim.-

is usually either the ankle, thi' temple-,

or the back i>f the neck. The so-called

" bite " of the (,'nat is a stab from ,1

stiletto, and the instrument biiii^

[X'rforated the Insect is able to su. k

a drop of bloo'l throuiih it. The slab

itself is nothing -a mere pin-prick, but

•he Insect ap|H'ars to inject a miniUe

drop of seine lii|uid, probably for tin

purpose of thinniiif; the blood and

making it flow more frccK. Hut witli

some temperaments it does more tli;ni

this it produces a smartint;. buriiiiK;

sensation, and around the punctup- tin

flesh may swell up into a large in
/•Auio 6vi

liEAl'TlKlL SkAKLMLR,
[F. it*p, f.LS

ill tins .miiitn- 111 bnih uriili .mil inriict slaRi's it preys upon tlamctl DUmp. \^ Hen tllCU art S\ lllf

iioxiiHi' Insirt-. \ii aiiiiii .|« 1 ii < 111) the Contimnt wagM war ii|»n
,

thi, ilistmrtivr pr(H.^-iiiii.iry..iiir|iillars. Iwice the iiattiral ««. toms sUCn i

nust hn\

these the victim

assured that he has not been bitten by an ordinary common gnat— it mu

been a mosquito, such as one reads of in books of foreign travel. No Hricish Ins.
,

t

could be so malignant! To such a sufferer the statement that the Instrt

sometimes dies as the result of its indulgence in human blood will be rt.ei

with satisfaction— it is so like the finale of (Goldsmith's Etcay on the dog «ii'

•

to gain some private ends, went mad and bit the man." In the result w

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-sue'.;. 4

flies as -rell as to dogs. Naturally, we only look at the matter from our own poii t
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ol view ; but it i> l-.^-'iblr tliat •...mr of u. wlio ;m- ba.llv lorm.ntr.l bv In«H |.

mav in rrturn an«<' Mriims m"rtalilv anK.nt! our littif iHWiiiliirv

Hut the l».ii.t «.• »isli...l t.. makr plain i» lbi> -that unalM „rc nin-<|uil.»H. an.l

th..t n.,.s,|uit<«> are nnlv ^nat^ trai.s|at«l into Spanish. This will b.. um.myinnnj;

t„ the w.'fK' «h(. think it i> mor.- iiit.r.stinn I., b.' bitt.n by m.«*<p"t"<" """' ^v

.„n,m.m «nat> ; ju>l a. tlin wo,il,l b.. rath.r pl.a-«l to fll >.» th.y Mill.r (rnm

arthriti-, but an- a-hain-.l U, .onl. .• tn s„ vulvar a .umplaint as Knut Ixt
,
1-

b.. un.l.rstoiKl tliat th.se t.rm-. Knat an.l mnsM""" ••"' K""'™';
''V

'"""™'

ami nu.th, ami .1,, lu.t in.li. anv parti.ular siK.i.,. \\V hav in this .ountrv

al.,n.. about a .lo/.,n slHri.> nat. ami tluv <1" nU all belonR to one Kenus, or

even to the same familv. l'. the popular point oi view it is unneeessary an.l

rath.T absur.l te, .li-tincuish b.t»r.n -|..eu-s ol Kies that appear so much alik.'

that only siH'Ciahsts ean sepa-

rate thi'ni ; hut there an-

markeil ililferi'iiees in the earlv

stasis.

Tlie common niiat ' has an

acpiatjc ({rub about a thiiil ol

an inch huiK. with a swollen

lore-b(xly an.l a lonR, slemler

hinii-btxly of nine segment-,

but no lens. It has the ii.ru-

liar habit of lian^inM, as it wen-,

(mm the surfaec-lilm of the

water, head ilownwarils. It i-

.nabled to do this -in spite ol

Its b.ing heavier than water -

owing to its possession of a

tube which starts off it an

angle from tlii! eighth segment,

and ends in live flaps. Thi-

tube is In connection with the

internal air-tubes, by means olHead of Female .Inat.

The hi.a<i oi the li-tritc i» h..r.. -howii pii a ^ik: i>r thjrt

The auchiuB rutrrm'ty "t Ihi- loiiR pn-bostis i« shown. ,

Is by whlrh the Incl-l.-ii in .he victim i- iiiaile.

iih thi. jiccoHipaiiyiiig

,.„„.hy.h,eh,h„h. ...evie.iin ^. Which InSCCtS gCt ihC.r bl.-«

supplied with oxvgen. When the gnat-grub dives into the depths »' "^ ^''t;"-'"

pool .Jr water-butt, the tube is closed b> the five flaps meeting ma point
;
but whc

it i.. feeding head downwards at the suiface the flaps are spread out and he up .

the surface, in such manner that they form a shallow funnel winch at oru'e adm ^

air for respiration and buovs up the grub. The head bears a number of deh.at.

lashes bv whose movemen's microscopic foixl is directed t.. the mouth.

AftCT incessant feeding and several changes of skin, the grub becomes a chrysal.>.

It now bears some resemblance to a minute tadpole, for its head ^""1 tore-body at

conioined like the head and bodv nf tb • tadpole, whilst the long, slender hind-bod^

of the gnat resembles the tail of the tadpole. The g"at-chrysalis has^ what n,.j

more fitly be called a tail consisting of two lobes at the end of the hind-body, whul.

' Culex pipiens.
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It UM1I as ikkMIm (i,r proiHlliiiK il thnnmli th,' « ,i,.r ri„.r . . .. i

;: 'Xrr;,;' :v,r.,ri;r,?,,r- '- " '-' '•
'' -• -

iicarct III llir ,iiir;i(.. „( H,,. „;„,.,
Aiinthcr riMsiin will apiH.ir iliri. tlv.

Wh.ii thr wliiK, i)( thf hiiiiri'
Kiiiit air fiirniid uitliin tlii' dirysilis-
"km, th,. liiml-biKly i» c.xt.mlc.l :iml
l^ii'l iilcint' tlir Mirfaw. Tli.n tlir >kiii
IxlHwn 111.. i«„ Inimjxis splits .iml
Ihi' (orc-parls of Iho Kn.it .m.rnr. Th..
.Iirvsalis-skiii NiDm.s a b.iat, anil lli.

iritiial <)|Hrati.m of ..m.rKiiin In.ni it

in an irirt piisiliiin ttithiiut th,. ii>|. „(
I'-li* <.r winj-s is aiuk.rlakin, A slight
l>iift of air would blow Ih.. i,.nat m. r
and probably .lak.. a lata! .mli,,^. t„
the pcTforman..... Hut usually th.- l.^s
arc withdrawn siun.ssfullv, a pair at
the tim.., an.l rist.d on the watir
th.. winKs ar.. spr.a.l and dried, and th.'
Iinid-b.),l>. is withdrawn friim tli.. boat
After a short r.st the fullv-d..v,.!op..<l

t'nat Is able to join its companions in
tlitfht. Hut it will be seen that .inless
the pcttifionof IhebreathinK-tubts had
been ehanif.d when the Inse.t beeanie
a chrysalis, this delicate Hnal meta-
morphosis could not have taken place.

This is the common gnat ol which
oil., or another speci.s is found nearh.
all over the w.jrld, and is th.- true
mosquit. Thi. sexes are ..asiK- dis.
tinKuished by the fact that th.' IcmaK.
has comparatively .simple, thread-like
•intenn* with short side-branch.s
whilst those of the male ;>'e distincth-
bushy with frequent whorls of ver\-
long branches. The female gnat in
preiiarmg for the continuance of the .,„,,.,„. ,„ „,„„, ,„
>Pc,-.es stands on ihe water with her fore-let's restin.; on s„n,e sli„ht floating suDDrrt

Photoi by]

On ATS.
in ttwsr t*.) ph..i.nraph» ihf ilisliiici
-ihowii ck'4ily. Tl— -_ _

pliiiiH'J anlrniif, <\ \nn^•t nn'l i

-";" «mi.iiruvof th.tcri.al,.
The attlliuir of th.' {.-n-, I-, Hi]

Bfrnnn ii,.m wv, th.- .n

ft. Uil.

<-. thP HMlt- Willi Iwj.ilv
-hnder hlii'l bmly. 1\„

11 ' iicciJHitiii thi' knv,r
t\ J, bill dkiali'il bv th--

'j( iiiicroK-uinL- viijuti.
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fi-irtly and aillion' ..n" to atiutlHr, sc, that tiiuilly tliuv lurm a tin\-. boat-sliapcd iriass,

whicli fl(jats salflv on tlu- wat.r. and tlic >'nRrKin),' Krubs, a h-v days latiT, have

„nlv to iMish open' a sort of trap in tlic- floor to find thcmsclvis in tlu- water.

TlK' iiroboscis or piercing and smking orKa.i ol tlie ^nat is to the unaided eye

instrument, and we have ^-poken of it as a stiletto ;
but viewed tlirouKli

it i- -een to be anvtliing but simple in its structure, for it lias no

kwer than stAen separate parts. Two of these are the lengthened upi'^r :'n<l l"»fr

lips whieh form a proteeting ease for the more delicate cutting needles. Ihls outei

sheath d.us pierce tile skin, but having a sort of knee-joint it partly doubles up

to allow the medics to enter, wliil-t bv pressing it- l..b,'d tips against the skin it

steadies the action

of the other pnit^,

which are a modi-

fication of the

jaws ol Htin^

Insects. Now tlii'

reason why th'

male .gnat or nios-

I (|uito does not

attack man nnil

oilier aniinals i-

iiot necessarilv that

it is of more peace-

ful disposition, but

rather that it lia-

iiut the powir- tilt

piercing and cuttini.'

impleinetits a ri

undeveloped.

.\lthougll '-••"

c( nimon gnat <":iu

make itself e.xcen!

^.^, ,
,,, „ , ingly ulipli;a?ani

"'
tlirougli the irril.-

iXz"i:ii'::T'ic':.:';,'::,sc:ts:'":!^:':i'i''^^^^^ tioi, and disngun,..

-,;?,ii;;:MS';*;:;;".;:"".i;;;:t,K;:t;!;',oSi;"'^i.«.i-ui:"i:rs
'" '"' sweiungs pmdu. •

.1

blood-sucking, it has not yet been detected as a .arrier and transmitter ..i

; but a member of the same genus," the brown mostiuiti. so prexaleiit i:

the transmitter of eleohaiitiasis. Several allied species, h-i

eiius,2 are tlie ( arriers of malaria, which tliev aocompli-li

bv sucking up the germs with the blood of an already afflicted per>on. ijU

iiioculating a healtliy person uith them, when tliey take another niea.. lie

p.irasite runs throuali its coiir>e of development in the body c,f tlie ar.ophi

moscputo and stoves the fnsecfs sali\arv gland- with a Ire-h stock oi geiui-
'

di-seniinatioii.

riiK o.\.\i I'.M

b\' it'

(li-ea-e
:

Soutliern India,

helunging to another

111,-;
ilH-k-
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Plutabyi 'E. .Sf.-/>, F.I.S.

The Cacique.
Thp hagp wJDK^, H-hii-h -pan ^Ix and a halt inrlirs Iroiii lip to tip. an." colounvl drip hliii- with white apols, llicv iiri' liiRhlv [.nli-htd

and give briUiaiit n-iiictions. Thi' photograph is rni-fifth less than naiiirai siJic-.

Another genus ^ includes thf 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 absorbcil

pass through certain stages which make the mosquito an efficient distributor i>l

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 fevn

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 tit to be compatnl

withit. TheFrench Panama Company had from fifteen tocighteen thousand labiuiid'

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 dithculties. Recently, Colonel Ciorga>,

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 breediiiL;

places of the gnat, screening every water-vessel, and fumigating every house with

sulphur and pyrethrum-powder. The enemy, whose minuteness and abundani -'

made its conquest to appear an impossibility, was routed. Yellow fever becanu-

practically extinct in that region, and the Panama Canal is an accomplished fact.

The victory over the malaria-gnat was, in a sense, more ditheult, because ii-

early stages arc passed in clean water which, of course, cannot be sacrificed. P-' t

it is more under control because the gnat rarely flies farther than two hundred yarn-

from its breeding pools ; and if the inhabitants are dosed with three grains of quinin.'

per day, their hhtod is rendered poisonous to any malaria germs that may get into it.

' Stepomyia.



Butterfly Beauties. .-^

of rivers. The perfect fly m^vMtl^h.. «
'''"'"' '"'"""' """^ '^e mu<l-ba„ks

and when at reft it mav eTIv b "lis nlMH h'l'f
"" ^™' "'"™ ""' ""'"'-P^'"- ;

of raising its Hrst pair of l^ from ^
, Tu '' "'" "'"'' ^^ '' '"'^ " ''^'^

.he hind-ie«s ,.„d.^ s.n,iLr^;::;;;;:, :^ Tr:!,,s't t^ i;;"':;?"""""'-
'-''''

^" .nch, an., are ^-n.ui^:::;tr;:d,r:n;::::z^^yt^ h^r;:;^:;:::

Butterfly Beautiei.

a «en^Ztt s:!:? /:! ^:p!::'n,:r: 'Vb"'^«-^
-^ "'• -"""^ -'

v-rs ago named this gen morTh ; ,o "d
,'

' ,

'

k""
'""^' "'••'" •• '"'"*«'

"f form are added brilliance oilltl' "'": '"•'"">' °' '""•• T" beauty
™panse of win,, measured r„m,i,,i, l"'"''"""-™^-'-'

° ^i^'^' Although in

butterfl,es of the eastern tr^™, ^ t I , ng
^" 7T"'''

"' "-^ird-winged

-.mL.hayet=r^---:---^^^^

The DiDius,
5 across thi- fore-»mg«;-is n beautiful pafc blur wilh darker jjiarcins t<

Chironomus.
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The piovailiiiK tint of the morphos i> :i brihiant sheeny-bhie of varvins ^lla(les

on tlie ujiper siirfaee of tlie wint's ; but on tlie \incler sides we liave various tint-

of brown and white, to render tlie Insects less conspicuous when tliey are at rest

with the upiier sides pressed togetlier over tlu- body. Some of tliem liave lonKer

winfis than others, and tliese are noticeably hifth-flyers. habitually taking altitude-,

between twenty and a hundred feet above the earth. Those with deeper wiiii:s

fly lower, and even descend to the ground to suck the juices of ripe fruit that has

fallen. The hi{;h-flvers never descend to the ^'round.

The life-history of these Insects may be very briefly indicated fjeneralK', as

it is impossible here to enter upon a description of tlie fift\- or so species individualK'.

The eggs are globular and translucent, smooth or with slight ornamentation of the

TuE MENEL.\es
.uToss tht' foro-wiitK.. All \\y wiii.^- ir. iit;r- ly blu^. v

I.' suiillni-s> of til.' I'ljilv In cijin|>ari!-iti ultli tlv iviiig aro.

-,plin

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. yellow, black, and white, and clothed with spine-

These colours are doubtless of the natare of warnin.gs to birds that they are ii"t

palatable ; for although night-feeders, they congregate in open positions in tli

day, as though conscious that their vivid colours will protect them from interferem'e.

A further protection is found in the spines, which break off and enter the skin when

the caterpillar is carelessly handled. How secure ti -y are in their e.vposed restin,'

positions is shown by the fact that the caterpillars o. a common Bra/.ilian specic>

'

will congregate in a cluster of a hundred or more on the trunk of a tree, and those

• Morpho .TchillfS.
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.^'M white. Kromtip o rVf th or, ^int .'h:^"""
'" ""^ '*'"" p!.->to«rapl?.K 1.1/ ui Lit

.
ror. -Hings thf iiu>asur."iiiint Ja live aiiJ a mur
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38o Marvek of Insect Life.

'
1 1„

! ..

(if anotliiT species' han); together as a red bunch on the twigs of their food-plant.

They changi; 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 note^ on the species whose photographs

appear as illustrations. The difhc !ty in referring to them is that they have no

popular names ; but as the scientific names are mostly derived from those of persons,

"^•1v

I'lwloby] [E. Slel: F.(..S.

SULSKOWSKV'S iJl'TTERFLV.

The btaulitul oiiilft sidt- ol thi; .Oiuparalively small inorpho in showri in this photograph, ltd colonritii; ronsisl^ of a marblinK of pale

brown and brownish-wbitp, div -raifitd with ring-spots. The uppf r sidt- n pearly pale blue, with brown tips to the forc-wiuga ai3d little

tails to the hind-wings. It mtMiirPsfourand a quartT inches across the lore-wings.

real and mythical, these will be more or less familiar words to the general reader.

The Venus 2 is a Central American species which measures five and a quarter

inches across the spread fore-wings, which are of a brilliant ;3;lossy blue with a broken

band of white ...ross 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.



Pond-Bugs and Sea-Skaters. .!8l

"mXt "^J'-'^::::;::::^^^,-^ : »'t'
""-"> - -^ ''^"-"'

and the brown inner border of thchTnd «• nr tt
.'''"''^ '""«'"' °' ''" "'" »™«*

without the dark outer borde b ,t he J^n^\r,! fu' '""""'> ^" '"'""^^d
Sulskowsky's n,orpho3 is compa Iti^l

"
maT S"' ''''

r" '-"'"«^ "^ "n.wn.
mches across. It*^^s of the paTebueuR.^ ;«'""";? "'^' "T "^" '""^
tips to the fore-wings, two

'"" '"K*'""^'' ""-^h^-o-tiearl, with brown
httle 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 hall,
and is purplish-blue.

Pond-Bugs & Sea-Skatern.

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
e.cept that it is spasmodi.
instead of being continuous

:

but it is not so well known that
there are closely related species
who .spend their lives 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 neve,- getting wet.

The first pair of legs are
very short in comparison with

middle pair cover a condderrble ete't of w^e Ir'fr''"'' T^ 'Vl
"^ P">'' ^he

buoy up the bodv, and bv theii ucHon rn« ^ t,
'

f'"^
^^''' '"^'P """riallv to

they are held in a mo^ b cktard d re" i" , and a"r!u ed m "I"
"'" '° ""^ ^'^''"'""

Of the insect .gs as well as body, is :::::^d wil^lr l^.r^n^^^^^

I'holo b)j

111 Ihp centre is what
relaKd to tht-stick-In^
lu thp oppwjte corner
common species is thi-
*" ' ii the familiar

A Groip of PoxD-ilL-r,
,H. Omih.
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SLA-SKAIhRS,

visible to thr iiuii^-^i-^tiil i-vf, whirh ImliN a tilni nf air and ><» prrviiits thi* IiiMvt

gi'ttinti wi't. r\L'n wlun subnu'r^i'd. A Mition niacK' across thi' liin(l-b(Kiy «ouki

"•bow that it i- hoiit-^haptd, the sitlts

biin^ iontiniu'd sliMhtly over tW back

to form bulwarks a> it win-.

In oiH' spii ii-, know n as thi*

\vat<r-j:nat.' tbf L^tiural form is much
liki' tliat ol a -tick-Insict on a vi-ry

Mnall >rnlc. (tru-third of the rntire

Icn^'th ol tbi' trunk consists of tin- biad,

which is drawn out to nn inordin;itc

lcn;,'tb, and tlic eyes arise from the

Iiindcr half ut the head. All its k'«s

arc loiii/, an<l its ;MiteMn;i.- are pro-

pt)rtionate to tliiin . so that tlie sn|>er-

ticial likene>s to a stick-IiiM'Ct is com-

plete. Two of these -katers will he

found illustrated on piiye ihj.

liuilt on somewhat similar lines

to the ditcli->katers, but very mucJi

larmier, is the ranatra,- wliich nii^^bt

well be passed over as a lenfjith of

broken ned-stem. It is not in the

habit of skatinj; over the surface, but

lies (piittlv below with its lonj; re-

>piratory tube reachini; to the surlace.

aiid for short jieriods rani,'es alont; the

bottom in quest of food, mainly the

iirubs of ftthcr Insect?. A near rela-

tion is the very dissimilar water-

scorpion, and another is the gifiantic

belostoma. with whos>_' histories and

habits we have ;ilread\' dealt (see

jjatics 2^ and liu ).

What one may call the sea-

skaters*' more neariv resemble gerris

thnn they do the last-mentioned
;

but the hiiid-body i> st.) greatly abbre-

viated as to look as thouf^h the major

part of it had been bitten off by some

other tienizen 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 species have been found

Kan.itni lincari-^. ' Haltjbates.

PHoto by] '.L. hiip. l-'.L.b.

(;i.\.Nr WATKR-lleCj.
This huRp Insect, allied to thp waliT-scoriiiim ot viir poinis, is a rather

(oruiijable native of Sont'i .ATiii^rica and Trinidad, wliich C4tch<'3

6ih«s and frogs with its inanlis like Inri-ftcl. Natural liiv.

Hydronietra stagnorum.



-n l>t.siJrhi:.„tih..p<.,Ui-ili,-,Mr,r„,.lv.t,, „„!,h„.. ,

-i'-e^ an- t.i^hbnpd Tnu.h liko ihf>sp nf thr manti'

;i„n'i T '7«"'r''',* -^f "'• nnair,!. which offi r
/iiic 1. vnii.hs of onf of thr ,„.,vfli. i. .\U Ih,. 1„va
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lio, «in«. s., .... t..v -nav b.
p-"-vxr'):::rh::i;;r:"m;u.r::::;'i^:

„..ar..s. land. Their •KS^^-;;,^;:,,';^:^
; "t™^ ".mos hort^^. ab„u, un.il

l""""'V''^''"'t 'n^iwr na.«ras.s w.r.. constantly r.ndn,« .lu>. >-

^.xi .:!;«r ^^. L .1. --""-«---- s;:x.
:-;:rt;:;,;rt: :::;i:Lnr:iS :!;i- c.:^;r i-. a...... ... ... ....,,.

""'''^*-
, 1 ci.a.,.r* L'ct a livinK bv Bucking the juices of atrial

,J:\^ tc'^t"^^^»n^ lo .tn .n.o 0.^ .>onc. »r di.ch. so ^.c

SS^:srr^'^SfK'£M^S'^';'"''""'™''^^

I.ACE-WINO Fly.
i,,i„, ihrir >.«- .n™. ',,

S."';„S.,e.bn..i.»,. s.i,i,t[y...,.«g.a. .

j „, s^aii animal,

sca-.katers are believed to sub^st ch^fls »P°^ '"e
'

^^^^ ^.^^ ^^^^ ^^^^^

recent.v dead that float upon the ^"^^ °'J^^ jj^j j^e nearest approach

skaters they are found m l.ttle

^""^^^^^Zi^ bl% i' supplied by a specie,

in form to the -a-skaters amon,.re.h.aUr bugs
.^^^ PP^^^^^

_^^^ ^^^^^^^^

native of North A'""''-'^ ^'''^
. 'l'^^^' ; '"He entific name. In this specie,

a distinctly gouty tendency, - -/-".^d m ^^--..hc^n
^^^^ ^^^^^

the middie pair ol legs arc o. great '^/''^f" ^,^^, „.hich to hold the

antenna of the male are developed mtoprcWe^^ .^ Mul.enstorff's

female. The species whose photograph appears on peg j

sea-skater.^

. KheumatCatc, bergro.,,,,
= Hal.b...s muUenstorffi.



Lace-wtag Files.
J».5

Laca-wint FKm.

rr "iTr ""'
TT"'-

'""'
'- "^^

'''"
<-" - '^'v -"'«:,";.':::;

thrr.uKh till' air as lixlitlv a- a
>riii\vriakc. Thi' coninidn >|)i-iii-i
1" «likh «, particularly aliiul,., i-

1 clc'licati' nuvn in colour, the wings
iraiisjiarL-nt and shinini;, but the
most strikin/; features are thi^

lironiinint eyes, which to appear-
ance ar<' of >hininK gold. From
this circumstance the Insect is

also known as the Kolden-e\-e.
Tlure are a j-reat number of species
known, and of these fifteen are
nati\es of Britain, bnt the differ-
ences bttween them are such as
appeal more to the specialist than
to ordinary leaders, and a state
nient of the life-history of the
common species will appl\- gene-
rally' to the group. Some of the
species yive off a .•er\- unpleasant
"dour, which has earned for them
llie alternative name of stink-
llie-.

* Chrysopa perla.

t'lliAu by
_

Thk (iRLU OF THE LACK-WlNti
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t\titit |)o*>iblf. tlir yiiin I- (li.iun iMit intn a thiiiui nt «))>'.iiini-r. whicli luirdiii- !!

i-\|)(i-iiri' lt» iIh- .lir.aiKl lurnrni-. -till i-nfnifili to support tin- »««. which -hi' alt.K h< -

to itN i-xtnniitv. In "o (ioitiK. >hr i- donhdi"- t.ikini; pncaiitinii-, ayain-l h* r t -u-

U-Uv^ catin bv -omu- rithrr Invct. it niav U' a^^ain-i thf i^iiib- ol h<r ov i kiii'l,

litr tlit-y aif all of a vorat ion- rhai.n tcr ami air not hi-r honi tin- inipiiinttnii nt

lannibali-in. It ha- Uvu noted that, wIhm- tin- vkk^ are -iithi ifiitlv clo-r tni;. ili< r

tht' first hatrht'ti-oiit Kr>'h will . lini,' to its rtiK-shtll ami watili tor the cnu-rm-nn .1

its brothtrs and sistiT>. ran hiny and t*atin« them a- ihrv appiar. In tlu' ordui.iis

av the Knib < rawl- down tiic hairdikt- ^talk of the vtm. and hiuU itsrU i[Milt . In-,

to a (I'Kk ot KriTn-tly.

Till- t;rnb is. roughly >piakni,Li. not unliki' tin* lady-bird i^rnb in ^hapt

,

six active It;-- and a --onu'what tlattmeil body.

not in use tmy may apiM-ar to be tour in numb

.iiH(!ilh<»nitir -tiUiJi 1

]|t. In tllr hltiT LCIIllit

r ciittiiiK off thf ii|i|i< r

iiii'l<i. U..'-»iii8 Hv. r

It- jawsaro vMonstnutrd that uhin

I, but for practiral purposes the tun

part-^ on each sidr ot the ni'iuh

unite to lorm a sharji-point. d

tul)e. The f;rub impales ii 7.ii<.ti-

lent ^r'tn-tlv between the pmiit-

of its jaw* and siieks, win n tin

wlu^le M the f^reen-tly'-' lontenl-

are drauii into tlu mouth thioiiuli

these tubis and the eniptv skin

is (ast aside. These jaws ate haid

worked, lor the life of the ^vnh i-

passed in a continuous piikin;^ "p

of f^reen-tly. emptying tluni. iuul

tastinj; away the empty -kin-.

With this ioiistant supply of l"..d,

our firub increases in si/e rapidlw

ami twice it has to cast its -kin ^'>

get one allowing of greater e\p. in

sion, until, in less than a -Month in 'iii

its emergence from liie egg, it

reaches the limit oi its growth,

te. It seeks a suitable crevin.

s ihL' acliul -m

and sets about arranging tor its future sta

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 oH its last grub-skin and enter upon the ihrysalis stage. The marvel is that

in the confined space it should be able to get free from its old integuments. A> n

is, the chrysalis is parked up in what looks like a very uncomfortable positi*m. innl

if one did not know one might imagine that in the final stage the Insect was buund

to ix" a cripple. The legs and wings and long antennjt are not all ti.\ed up in a geiui il

wrapper and immovable as in moth chrysalids, but are separately cased and told i

along the front of the bod\-. A remarkable feature is the provision ot a pair ^i

jaws which are different from those it possessed as a grub, and different fruni l' •-

mouth-parts of the perfect Insect. They are indeed temporary developments o





It

I' I
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bf usod once onK' and then aban-

doned. A little before the lacc-

winK fly 1!^ ready for emergence

from tiie chrysalis wraps, these

jaws become operative, and the

chrysalis cuts with them cleanly,

nearh' all aroimd one end of its

cocoon, leaving a small uncut

bit to ?erve as a hinge to this lid.

Then it pushes up the lid, and

still a chrvsalis, crawls out into

>pace. where it can straighten

its doubled-up body. It uses its

legs, and with them clings to some

vertical surface where its bodv

and wing-buds can hang down.

This is an essential item in its

Ijroper development, to allow the

fluids of the body to flow down

into and e.xpand the wings ;
but

first the chrysalis-skin has to be

split, and the mature Insect walks

out. It retains the vortical posi-

tion until all its parts have at-

tained to full expansion, and are

sufhciently hardened to permit

,
of flight.

^—

-

Horned Beetles.

"""''' -
.""'"•

g^^^ ^j jj^^ ^^^^ striking

among the multitudinous species

„ of beetles owe their conspicuous-

ness to a sort of copying of the antlers of deev, antelope, and rhinocerl Of

ourse egarded from a structural point of view, these grow hs are m n

ense homologous with those of the four-footed beasts that they ca to m.nd.

,ne cases the antler-like growth is an excessive development of the ia»'s, a

ou" largest native species-the stag-beetle.> In other spec.es, wh.ch are suggestne

of the rhinoceros the jaws have nothing to do with this counterfeit resemblanc ,

oLtrnTe^g Sometimes an outgrowth from the front part of the head, and another

or Xaps others, from the fore-body, which is sometimes so greatly develop

forfard as rmake the head appear very small by comparison, or scarceH to

'""'1[ itMworthv that these enormous growths are. as a rule, -tricted to the

male Lx ; and this led vears ago to the confident generaluat.on 'hat they ur

sexual in purpose-that by means of them the male beetle was m the hab.t of

> Lucanus cervus.

l.AtE-wisr. Flv.

Hiivins scap.d (piiii th.' fhrvsa

mi hang venic-ally milil

inpliiig flighl. "
n, thf laci- winK lly SMk^ 40(ii:> pUu-.

)(>havffiillye\paiidi<iaiiilhac<.t<mi]



Horned Beetles. ;8,,

toaining an unwilling female. So far a. „ur .f.L. h,.,.fl,. , ,

i. ^. the ia.. :j::^!-z^!;!-:!-,„ ' :;rr :.:^ ':::zrr'f'" he.r Kr,p. B,„ in manv others the ho : - ar.. m o, ^ , ,
^''^ " '™'''''=

.nd moreover are Hxed outgrowths from the ..X7L, 2 '"

h '';n'""""";of movement possible to the head is not s .„, t, h. f ,„• ,
^'"•'" ^."""""

noct.on; whilst even if the tips of two horn- V- r^ • ul u u"
""^ '""'

.l.eir polished and tapering ends would prevent""the' hi r
";''

''™''«h' "«"tl'^T.

them. A notable example of horns vXaT^n
^oldrng ol anvthmg between

"Lose portrait is reprod^^e.In page x Vr:::,' L"'" V" "'"""^ '"•"•'^•'

beetle '—which bv the wnv ;.„ , 1 ,

"'"-'^""«" I->iiopean rhmoceros-

I. is true that theSL r cin fag^.t,",
"!'? T

"'^' I'T"'™ °' '™''-""-^-

:fSfTs^n--i-Sr^^^^^^

beetle has tl. reputation o, ^emg pug!^™^ nd^,™
'"

"Jr:;';:;;:^
'"'

u presence of a possible foe, but Darwin found'on p„!:i
^ „ '

l:!:^ Mwee'; 'iZ

'^^^^V^^X'^~^B^^^,
' Oryctes nasicornis. ' Cervus elephas.

[E. .s.v/.. /./...;.

o.ircsolonRand stoui
4 larger than life swe.
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that tlu'ir miiMular power was not sufficient to inflict an\- pain. Tlie jaws of tli.

female arc tpiite small in comparison.

I'ntil naturalists have clc\'oted more attenticjn to the habits of the srcat horn-

bearinK beetles of other countries, which may throw some light on the uses of these

outRrowths, we a.v compelled to regard them as being merolv sexual adornments

for the purpose of gratifying the ;csthetic sense of their females. One might ea-rlv

imagine that our native tvphicus beetle ' by r.itating its body on the short central

horn marked out th<' circumference of its tunnel with the two side horns
;

but

we are not aware of an\- observa-

tions that would justify such an

explanation of their existence.

The Old Udy.

Mirny butterflies an<l moths

are the bearers of remarkable names

and it is not always an easy matter

to gues~ how these names wire

suggested. In some eases the reaMin

for the name is obvious in soiin'

eonspi< uous mark or colour, or in

simie habit of the Insect. dW
lady, however, appiars at first sif;lit

to need some ~i
ecial explanation as

the name for a moth. Vet, if one

comes upon this species in the day-

time with the fore-wings closed o\cr

the hinder pair, as shown in "lu

photograph, and the observer is eld

enough to remember the fasliinlis

of mid-\'ictorian (la\s, he will mt

an idea. There is the upper ii.irt

of the ladv of those da\s who hail

passed middle age, and cov. ivd

[i.ii,/.,f.(...s.
|j^,|. j,,,(,|^ „„(! shoulders with a

«hich flounced cape, scalloiied aloni;

"""
the lower edge, and the scallops

bordered and fringed. This must

h-ive been the origin ot the present name. At an earlier date the moth was referred

to in books as the gn^at brown bar. in allusion to the broad band that crosses the

wings from frcmt to back ; and later as old maid.

A singular trait of this rather large moth - is its liking for houses. Many ni> .tfe

are attracted into open windows at night owing to the rooms being lighted p .

but the old ladv- rather comes in du.ing the day n, order to find an obscure eormr

where she mav rest. There she may be seen day after day for a week oi mure,

but it must not be assumed that she does not fly during this time. There is reason

Gcotrupos typliaus. ' Mormo maura.

TYPH.tes Beetle.

I, of Ihi' iltiiiK-br.tlis or «;arabs. It ^iiiks <1<>p pus in the earth, iu ™ ,„v..

-Inn i rabbit tluiiR tor tlif fooil o( it*lf and it^ Rnibs. Only the male

',„leniea with tile three ^iiiiies whieh are not head oriiainents but

larnwllis Itxjin tile f.tn-botlv. The photoitratih is lour tunes tlie natural
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for bcliivinf; that having ^selcttcd a suitable restiiiK-plact- she returns to it day after

day. We have turned such specimens out of the house, and had ^ood eviden-e

that the moth seen in the same place next day was the one turned out the day 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 I'- 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 d-U brown, which harmonize well wit'i the

shadows where they rest.

In spite of its familiar habits, it is by no means a well-known moth. Its permd

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 grown. There is a series

of oblique paler stripes along

each side, and the spiracles ;ire

made distinct by their red and

black colour. Young caterpillar

may be found in the autumn

feeding on various weeds. Th'

y

pass the winter in sleep, and when

they emerge from hibernation i)i

spring they change their food,

siiowing 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 caterpill.ir

spins a shght 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 lulv development is complete, and the chrysalis-skm splits t..

release the moth. Our photograph on page 39.1 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 m the moining>.

It is probable that in this matter they may be guided by scent, the place wfuie

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 agaiu

and again after spending the nights away. This habit, it must be understood. ;^

quite distinct from that of the tortoise-shell butterflies and the queen wasps th..t

come into houses in autumn and sleep through the long winter.

[E. SUP, F.L.S.

.\NT.H:S llEETLt^.

This photoRraph jllustratts the liifftTcncc l-twwn male and fcmal.- in the

matter of horn equipment. The male, to the left, has thr-..* e.ir\ed horns

arising from the fore body, and arpaienilv of no nse except for ornament.
^- • > -o the right, is without even a vestiite ol such adornments, and

as weh ofr without them. Natural sire.

Ph'jto hv]

The female
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study of ,h.. order 1 of Insocs .o
'^

h , , ,
" "'"""''"KWs «1." .n,-,k.. a s,,,.,-!.!

hnnouslv ronstruct n nit of so,,,.. ^
,, ^ ""'" "' "'''''' "" '''-''-

'"d upon it. and tho nost rlosrd ,,
,

' •'

'

- I'^'-vsiono,! will, foc^l, an ..,«

consisting of many thoasan.ls „f in li,i.|„.,|s"'L'l'
"''?' '',""' '""""""i'ics, oft™

f'T th..,r prop.nv. l,„t «al,l, ovn- It i

'
," '" '"" ""'" '"""'''

^' ''nbitation
from tt,r («(; antil thn rca,h tl,r «'i„.,„ ,

'' ""' "" ""' """"-"t thev is,a|.c
^'tnally putting it to th.ir mo„tI,s

"''' 1"'''^"'"'~ """ f'-d for tLrm, and
It IS genurallv tlioiiglit tiiat tli,. ,.,„„..

tl>is is not ,1,0 cas-. Tl,m. •," „ -t r'"
""'' " '' "'"'^n""" In-v, 1„„

by those who organize ei;:;;'!:";,™'"^'"^"-'-^ "I" ^.own even
destruction and put a price upon the head
"I every <p,een-wasp. Tl,e Has,, as it
presents ,tself to the imagination of thel^"cil-neamng people, and the wasp as

f
"'''" '" •'"'*' «''o have stndie<l it^ life-

l""tory and habits, are tn„ enti,,. v
Herent creatures. ..ike all preju: ! ^
"n,q stamhng that have .-om,'. t,! us f„.n
"'< 'I'Tk ages and have left their mark
"Pon our langnag,., this false esti.nate of
!'" 7P '^ dethroned with <|ime„ltv
Acept for one short period in its life, ,vhen
he wasp undoubtedly does act in a wa^
hat arouses the murderous resentm..nt of
SreeJy n,an -the wasp has at least e.p.alcam. w.ti, the bee and the ant ,o' b^ iir^ir;;;;,.:,,;;,;;;;-;;:,;;:.';-;.., »-:„,.:=;:

prevents'peopieU.ing"he Ssslbdlll of j't

'

euTlei^f 'l"
7"""^ °' *'°™' *"'^' "

- ^tate the facts, and leavi fudgme^tt i^f r! X. 'I^',:
:"'"""- '"^'- ^'^^

^asp^l^nrSed^a:;::^'^;-™;"^-^ f--- -- -v our l„ea,
«^cre she has been sleeping tllug^'h'ld T"^ """ ">""^ '^-l^-- ^h"""-.! corner
off her chrysalis wraps in tko a" umn and ,?r" i"'""''

""= ''•'''' ""'>' ">™»-n
>o ^dlow -or new black and yelW corselet ndV "'r' ' T '"" °' ''-^^' '" "»-• "«'
o'U for her virgin fiight. The acth-ities of th f

^"^^ '° "^^"'^ «™' ^'>'-' ^^
^^"rkers who bad spent their wil H .

""' ""'•" °''" ^''- '^c season. The

spun silk covers over their cells and hnd
" T "f

'" "^"^ •'^'' '^c grubs had
*e mother of the entire co;m:,n ty" a/r^'of'"old "r"* ,

''^ °"^ '"'^'^"-

Hyn,e„™,er.
"^^/'^- "' °ld age, and no eggs had been

^'=P» vulgaris, or V. gemianita.

.\J.,
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i/:. ii.f. f.i.

&*t, and a little later the ym.<ig .^^t^'J''^,

mat- b^ fourKl feeding on lo*-(rrowin|f pUnt
— •- -- -^rHt ri-d nnd |(lfvi«v, mil ^

ii.itiiiR of bhii>li " blwm.The chrv-Hli-

l-iid in the .flls fur some time. Sc, the workers

H.iit (.ff t" enjov themselves duriiiR the verv

-hort spcH of life still left to them. They knew

tlKit with the lirst niKht-frost of autumn the

nliUr and weaker of them would die. It was

tluir last chance of a hrief spell of eiijovment

unfcttercl bv th,' responsibilities of sisterhood,

'^o thi-v -allied forth to a neiKhbourinf; iilum-tree

where the fruit was burstiuK its skin with o-er-

,i,„.ness Tlu-\- had laboured long for the fru.t-

..rower and his kind, killinR millions of no.Niou-

InM'Cts to use as food for tin- (,'rubs in the combs,

Old now for once thev had only pleasure to think

,,f Th> newlv emerged NirRin princess wi'nt

with them, and feasted rovallv upon the sweet

Uiices of Vict.,ria plums. It was there she mcl

Wr husband, a smart \ounK drone from a neiKli-

bonriuK nest. AlthouKh smart, he was, perhaps,

n„t oxer-wise. After a brief but happy time

toeether. he must venture to explore a bottk'

that «as hangins from a branch. Whether it

WIS the odour of swe.-tness that came from the

bottle or the siKht of hundreds of other wasps

insi<le, struKKlinK to drink of the liquid it con-

tained she could not tell ; but he insisted on

™inB,'and paid foi his raslmess by Rettiiii;

drowned. It is to be feared that the prince-s

was not Rreatlv concerned at this loss, \\asp^

and bees and, indeed, most Insects, set but slight

value upon their males. The responsibilities

of parentage, and the toils consecpient thereon,

are discharged bv the females.

After she had feasted sufficiently on

plum-juice, the princess flew into the o|-n

window of a house, and her song as she flew around

attracted the attention of a woman, who mailc

various attempts to strike her down with a bread

knife If the princess had been waspish m the

dictionary meaning of the adjective, she eo .Id

have aligiitcd on the back of her neck and stabbi'd

her persecutor. But she had no wish to use her

'

defence unnecessarily; so seeing some open

book-shelves near at hand, she fiew to the imP

of a book labelled Mans Place in A'«/»«,jnd

creiit back into the shadows behind it. Here
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sIr' thuuKlit >\w H.inlcl rest iiwliil.' till tliiit ii:is.il>lc woman liad <alm«l ilnwii,

Therr, clini.'iiiK In' lur jaws Id tlir tcm-i-dni' "I tliat paiii.iilar bi«,k, >lu' wnit t.i

sleep, and as ni.bodv in thai faniilv wanted tn read abuul man's plaee m
Nature, slu' .onliniied In -lirii all tJiiouKli tile winter. It was net until llie

meidenee <,( the dcmeslie upheaval kni.wn as " spring deaninc." when the

bmiks were taken luit of the shehes fur their annual du-lini;. that she wa-

disturbed. The duster swept her from luT hold, and she fell to the floor unnolieed.

Hrui^ed and stiff she erawled awa\-, and aftir bru>hinL; and -liakinK llie dust oil

her winf;s and eorselct, and washiiifi her faee and liaiuls, she elimt>ed oat of the

window into Ihe sprini; <nnshiiu\ whieh soon niaile her feel alive aKuin. Ihen

she remembered a dream she had dreamt during her Ions winli-r sleep. Aeeordnif;

to her dream she was to be

a (jueen, and to reign over

;i ])opid<uis eitv of her our

foundation. It was time

slie set about her dream-

fidrdim-nt.

All the sunny lioins

tluy were not many ot

that Apiil day she lieu

about and souj;ht tin

ideal site for a wasp-eitv,

but could not lind it. In

the alternoon she erawlnl

beneath a pieee of loose

bark on a dead oak-tree,

aiul went to sleep for the

night. The next morniiiL:

she fcumd that the tree

itself bad many tunnels m
its decayed wood, whire

bi'etles or other boriri.i;

Insects hafi once exca-

vated ; and t)ne of tlu -e

trunk. Hut on reachiiif;
led

thi:

I ill whirh slR> t; !

to a quite roomy hollow in the centre of the

hall, she found a hornet-princess in possession. The hornet-iirince-s

was a sort of cousin, and confided to her that at la>t she fiad found a suitabli^ pla, c

for the foundation of her citv. So the w asp-princess retired, and resume<l her scare li.

After a weary round of explorations that came to nothin^' 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 mousv 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 sl:c

set to work at once upon the roof, digging <uit pellets of earth with her jaws and

carrying them outside, thr.uieh the tunnel. After considerable labour she came
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ll|>cin Hliat she li.id lir)|H<l to lliul SI,,. Iiiil 1,.,,,, I

ilry. Hire she -.it t„ w„rk «itli h,r 1„,
"' -'"i-nm.

.

,.n,l «,„ hm,™ and

'I ""' cviiilv in a band
;_'i_l^'''l'' ^^ '"> tin. .lie (I™ Imnu., and spread

.noinid part of thr r.,

Ilii- roiif. Inci.>-snit

"i>> lollcm, and \hU,[< i,|

"i«k! - palp imiunicral)!,.

.ire brciaKht Iumim', to hi-

worked up into .oarse but
lliin paper, wiili wliich >ln.

ion~truets a Mirt of stiek-
les< umbrella depending
from the band on the root.
Then under the umhrel
-he eonstruets her Hrst
i.rtlib. There are only-

few cells at hrst. and these
""' ipiite shallow when she
lavs an eKg in eaeh. Then
-lie sets to again e.xeavat-

i"K t,i make her royal hall

larycM- and more regular in

sluipe. She adds to the
eilgi's of the umbrella and
makes it broad above and
narrow belrnv. Then an
elder umbrella protects
tins balloon-shaped bag
up'On at the bottom. The
-gjis hateh. and food must i™i'-Vl;;':"Lr;;;;;\l'::;;':;;:;j';™;";'

1)1' I'btrnned hir the grubs. - i.'mi":«'m.' 'm;';','"";™,:":!,::;;!";
,

This she gets b\- flying out ~-^!-'^Z:\i'"M,l;:":J'Z,Si;'-

nn,l witf.h''^
*"
"""i "'f '

""' "'"^ ^'^ >""" ™'^- "" ""^ "ndcr side of the comb
cl gg , :.?"n.,;f^'';"™™.^*

^"^ '•'P''^'-"">-' ">e «rub keeps its hold ofTheegg-shdl to enable ,t to retam a position in the open cell. It rapidly increases

it>^. Naliir-
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„ „„„, a,„. i.. ..t ..... „„ A- .!..

..,;;;; -;;:-:, ^:;.;;: ;!;';;;",;:::.'

t'

"'^vl,::;;:^':;;;;:';":;.!!::;:::;;^;:™':"^^

„„„„„ „i its ...ii, M,,.. ..,r.,wi..« ..It ..^ i-t
«"'"?';';';,:;:,:,?: .„k..,-«.,,-

,„„r «.rk. I...... .... 'lay'l'^'"-^''':"
'^^••."T";'''

'';'•' r." ... ..t .luir n'«

.,,„er,.. h.,„. ..,.....-. A...r [-'"''; 'l'-^, ',,;:'„!; :';,U..,-, .n.l b..i..l.r.

in,..«n,„..nls har,..n. !.,.>.. «.„k.,^ ',';''','
. .. M.bj.cts. Th.' n. w arrivals,

i,:;;;^™;frisrrixir:;,;: - -- |~
;::r;,;:

,|iii.n to (1.1 any .'I

Uii^ wiirk- aiiytliinn.

ill fail, liut t.i lav

.'Kt-'s ; an., as si«m a-

hcr w.irk.r-.la..n.it.T'

- impfrfc'.t fvmal.'-

- can i-.instr.i.'t ni.ir.'

ii-.ls S.K' is riaily t"

supi'lv tlif CKKS. Tl..'

(ilil iclls, t.«.. w.ii.-..

win- lliv .raLli-s "i

tli.'sv workers. .ia\.-

(it.i.r Krvil>s in t.i.iii

i already. Smm. "ill.

, fris.i bat.lu's uf ^va^|l~

j
iimrginfj; fr.-.iuent.v

[ (rom tlic ombs. t.i.r.'

is a considcrab.i'

. popii.ation. A.l these

•"'"""''">""'""""' "" new arriva.s are

w.,rkers. un.i. la.e in ...e sinnnr.r ..r early .n the a,„un,n no nial.s or perL.t iemal,.

are produced.
,-,.adiness to cope with unexpect.d

A notewiirthy example of the wa>p s """'"^ '

,^„jn j,, ,i„, bank

dime„.ties came un.ler '*--"""»
'X^iX; f^^ t :^ m.nce-.,u.e was the

„, a rock-Kard..n, and only wo m - -^ -^ ^^, ;,, „„, .„„„,„ h.,n,.-

netting ol the lenn.s-e.nnt.
^^'J^''"^^

"
,','^^j hesitation or dilTicdty, the strea.as

coming wasps flew through the meshes "'"^°"^ '""'"'
-j ^y^^ n^.j, y,c could

of outgoing wasps made a sharp *-"«" the right ^r W ^--^ he^net.^^^

^^^^^^^^
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...,i„K «.«ps I n„ \,>,^K•r U, tun. -Im,|,Iv .... «..».« ..»!. D-tra, I.th „f tl.,' «a~|.

w,„il.l.-..nl.i..l, l.r..lul.lv.
thi.tll.i~w:.-.l.....(r..m;..l.^ir.l...lnmMpli..i..a.i|.r..i"Tlv.

,,M.M.all...ttl..'r.«.T.I...n.lr.cK..l..|..anva.-.U..Itli.iiillii.K.a.ul.i«aM-.,r..M..tl.;.t

(1... „nlv l.li.. .• . ..t «;.. ir...n,.liat..|v (a.ln« Ih.ir <l.,.,r«MV, \\< ...v.n.l ll..' m' » L

„n„ll..r i.i.'... ..I ...Hiiii,, ami ii.M .lav ll.al wa~ . .It thr....^!.. A m.,,,..! ,i.|.|.I. •

m.ntarv pi...' was mtv.I in tl..' -a,,,.' «a\ . a.,.l -all.!., at !)..• .la.naKf l.a.l h.rn

,l„n.' I.I iii.vt a real ...•.l, «. I.ii.l..„v I., nn'- 'I"™ I'"""''' t.-."'l'l'^

WaM.- apiH... t., ]» v.rv mh-.iiv.- In . ..1.1. a.,.l «ill. ll..' .x. .'i.ti.... ..( II..' n.« V

,.,n.'.K.'.l f...>al.-, »1... lak.' .aiv 1.. l..l..r.,at.. ill -..in.' sliHi-r,.! ..Inat. all tl..-

,„.i.iiiii..ilv .li.' ..II ill a..t.iiiin. Hy lliis tim.' tl..' «asp-...'St l.a» aw'ly ..i.r.'a-,'.

Tin..' afl.r liiii.' III.' in.li.stri.iiis »..rk.'r-, liavr l.a.l t.i ...lurK.' Iln' Iml.' in win. li

111,' n.'-t liann-, lli.'ii L. all..w i'....ni l..r tli.' .nlarw.'iii.'nt ..f .'V. iv ...iiil> I'V 111.

acUliti.iii ..f nuw rdls l.i ils n.arKins, 111.' inn.T lavers of ti.e paper walls have hi

t„ be eiit awav an.l new lavers add.'.l t.i the .lutsi.l.- t.i k.ep up the previous thickn.-

which is necessary in ..riler t.. maintain the warmth ..I the nest. New combs hav.'

had to be built until there an' fr.,ni six to Wn ot them, s.ispende.l one from tli.

other The cells that eiintain Rrubs destined to d.'vclop into perfect females an.l

males are mii.li larger than the others which have pr.idii.ed the small.'r w.irkers.

Durinf? the iicri.id of great activitv in the wasps' nest, when thousands ol

crubs have to be fed several times a dav, th.re is little fruit npe enough or swe. i

enou-h to tempt the wasps. There are strawberries it is true, but for some reason

the wasp docs not appear to touch them. We have had two average-sized nesN

under a bed of strawberries, but we could never detect a single wasp eating th '

fruit It may be that the strawberrs' is too acid for their taste, but our impressu.n
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tliat in an ajjc when
Krcat efforts arc
bi-inR made to
miniitiize the pes
of flies, at least as

Rieat endeavours
are made to destroy

the was[). which is

the most effectual

I heck upon the
multiplication of
the house-fly and
the bluebottle.

If the fruit-

grower feels that he
«i"s/ destroy wasps,
the most sensible

time for him to do
so is

j ust before the
fruit has attained

sufticient sweetncs
to attract them. To
kill them in simnR
is to deny himself
the f;reat advan-
t:iKe of their whole-
sale <lestruction of
In.seet pests.

Certain of our
social wasps build
tlieir paper cities in

trees and bushes
;

others chiefly in the
ground, but occa-

Wedan 'trf
"'"' '^'''%

,'"
""= '°™" *-"""'? ^'^ '"^'"'^'^d the tree-wasp., the

pref,. .s,w ^; :t:^j:^i^^ ''- '-^' °- ='-- --•
Mr. Chas. Oldham, F.I..S., at a recent meeting of the South London^e.pa.>..v«,™. .y.„,.v.„„.a. .V.ar,»,„„. -y. v„,„.,H. a„„ V. gc™a„ica. -V „„a. .V..„J

The Queen on Her Comb. '" """"•

.„; ivc "hffb™ii"» rS7,!i7,,,i','??" " 'I" r""" l»" ™«n..ird ,

Thi' qiiiv-n

cottib jhc goes o
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1 ;..,! .„„1 Ndunil lli-lc.rv S.«i^tv .Nhibitril ihm n.ll.'ctiuns uf small

rmlx • 1 lu.sc had nmnvcd wh.n making and .nlargin,- th. .avtus u, «l,„ ,

E :^:=;;:i,^»ts s;:r:rr;;:ri;r
;,f

;"x:::,

nest. Tlu-s.- heaps consistid

of stones all about the same

size, appareritK- \erv neai

the hmit of the weight whieli

a wasp was able to support

when on the wni;;, and so

they had been lompelled tn

drop them just outside the

nest-hole. The stones ol

It-sscr weight, and the par-

ticles of earth, which had

also to be remoM'd from tli.

ravit\ , were not in the heap,

,ind were, presumably, car-

ried to a further distance,

just as are the general refu>e,

dead prubs, etc.

The talus of stones around

a nest of \'espa germanica

began some two inches from

the lip of the hole and

covered roughly an area ol

a semi-circle of two fut

radius. They decreased m

number with the distancr

. but there was no apparent

derrease in their size. Ir.-

.i'.'',!;,! I,"'"r'.ri-'''i' ipient observation of thi-

i;:;;;;:;,;!'!:-""" nest showed him that mo-l

. but that thos,. with largiT stones nearer

leir Dcarei failed to take wing properlv, and la.Kle.i

area and had, after many ^ain effort-., to rehn.pn-h

,::,.. ««-.ii."i»
c,.,„b-..rb.ir ..ii.. •

of the wasj-s got awav with their burder

the limit of the .ai>acity of their bearer

somewhere' within the above

'''"^:'n2,: were weighed and compared. Ten lUnt t^dtdes gave
a,J

av-^a.

of u grm„ and twenty chalk nodules gave an ^-"^ fwa^^were captured

probabh drier than when brought to the surface.
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lH'. flajvA'i.

fit bUirk rtiKl

not hcmI t" I

The MACPlt-MoTH.

„. „.|„,,riWol Ihr .iMpl. n»lh - -!>;>' «;"! |'»'"1«

V. llow uii a whillsli gn-iinl indicatf * tlijt it 1*

fni !v .virvwhptf.

and weighed immediately after death, and

their average weight was o;!) grm. The

average weight of the thirty stones was

547 grm-. ^ind, therefore, was 43 times

the average weight of the wasp. Similar

observations were made by him on a colony

ol \'espa vulgaris, and it was found that in

the rase of that speries the average weight

of these stone nodvdes 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.

Everv possessor or frequenter of a garden knows this moth, though it iiiay be

A . . nnme of Loseberrv-^-.th or currant-moth,' these alternatives n.dicatnig

:'\ts social presence- •... the wav of food whilst in the caterpillar stag,;.

Z a thour L'comesTpeciatly noticeable when tt attacks our fruit-bushes,

11 ptty general feeder, and among other things often abotnuls on «•- J'^P--

IX or garden et.onymus, which is frequently grown as a garden»
J^^

re^t^on for its being so well known to those who are not particularly interested in

olTerving Inseas is that in all its stages it is at no pains to hide itself
;

instea ,

observing insecis _ .^
_^^^^_^ ^^ ^^^^^^^ ^^^^^ ^^^^^ ^^^^ ^^^^,„_

tion, and the gardener who suffers from

its depredations cannot plead that the

mischief went forward without his know-

ledge. The prettv caterpillar, striped an<l

spotted with black and red 011 a ground

of creamv white, i, a most noticeable

pest, and carries on its nefarious work

fuUv e.vposed in the li.ght of day. liven

the black, glossv chrysalis, with its bright-

yellow bands, is prominent through the

slight veil that is spun up on leaf or

paling ; and the strongly marked black,

white, and yellow moth flaps along lazilv

as though conscious that it has not an

encmv among birds, beasts, or reptiles.

-..cBcrH. MAiTpir-- There is no effort
^V'°"T'7"r'flowc'r''tiiiin,sycococj.iun*rih>™ioiafrnc,.. ,„j,„ti,pf the moth settlcs OH leal or nowLi,

,,...uck^u„.. ,r.K''ulSr.i'SS'?;: .>"s ™^.7,„,k ov garden-fence, it is equn.llv

iHHb'^iSU^lSy^SiSafSJKS '^^euous. In the light of the theory of

:,ip cxiiamiiLig and harckiiing. ^

I Abraxas grossulariata.



The Magpie-Moth. 4"5

exposing itsHf.
'""'^' ^"'^ "* "'""«'' '""«'<"'* "' tl.,. f:„ ,. l,.,.,.h

it is ';s:r';;:LXun; ,';',
^r'T"'^' '" """V-

''" ^'"'^""^ '-"
^
-"

•iti.- vviti, „,.. !.*« , ™ ;r ,^: '":'''"i''^7 "- •" ''' -i i" i-.™.mv

amoHK dcul Lnus on tl, \ , „ml or
' k

''''"-^''"I*' ""• '"' I'i'W-'" ""'.v
Th. moths tlK-msdv.. ,? ,, .M "

,"''

I'r"
'"'^"^ "" "'" ""'l-'^""-

..s stage. an,l not sought ts't^l^ri "ir' '^'"« <*'-""-"". in all

ben,g dovoIopc.d. WV l.avc said Zt >t

' '"'""•^""' "•son.blan.-.s

IS th<' riilo for g,.„inut.T moths to be
protirt«l by snch dcvir.s

: t„o magi.ir
IS an .x.vption that reallv dcHs prov.. thr
rule. I.ikc th,. tign'-moth, it varios to
an cxtraordman- degree- in a state of
nature. The oiIkt members of the
family vary considerable in the breed-
>ii« eages of the entomologist, but su, h
vnriations are seldom found in the
< "lleeting net. It is not that tliev do not
oe.ur ,„ the -.vild stale, but wlien thev
<o. If the variation is at all in the
(lireetion of rendering the Insect more
conspicuous, that individual will be
snaiip-d uji by an enem\- and ha\e no
chance of per|)etuating th(' variation
ueh IS the working of natural selection

always tending to fl.\- and perpetuate

tlK-.r warning coI,„,r v ,S at '^l^nd^'r ^K™™''":
'° '""« ^'^ "^^>- "-"

aclvertis..ment of ine.libili 4an ' "
: "f, ':-^' '"^^^^^-^'^ "™"'"^ ^"^ '•'"

particular arrangement of their colours ion """ "'"'^''"'^' ^•'=^"''' "«^^

'l.e black, whitc^nd vellowX^™ ^^a^";!:^'- u"
""" " ''''' "^'"'"

ip.ear that lacked these warnine> color ,l

''""'*,'' ""•'' ^•"'^"es w.Te to

Lr.r.s (>( THE .Magpik-Mo
r<' U\<\ in fjplniiy. Ii, a Mate of ,

lav- h.r ,.««, ,|„K|,., ,in.i is cat.lt.l i,
nil y hatch II, .1 (,.* (lavs.

variatiuns
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.aternillar |>u.«s th,. winter. When tlu- n>w Ic.v.s are- expanded n«t vcar th.

it spin, a flimsN- co,:oon, and chanp-s to the vell.m-banded black ehr\>ah>. (run,

::hich the n,„th ..mcv.es ,n July or An.us. In suitab e s..s,.,s the y™.^-^
;

pillar is sometimes able to attain to its full growth m the fn-t >ea,, an.l be, onus

a moth in the aiit'imn. .,:,.( ,1,., ,„.„„-

The clouded ma,jpie,> which is our onlv ,.thcr repre.ntat. e of th ,u.

is a nntch less common Insect, and it is probabK- not so thoroUKhlv n>ed,ble .,s tl

niaf;ple. It has not tieen

experimi'Mted upon in the same

way ; but thoufjh it has the

warning coloration it is not so

stronK'ly and obviously marked.

Ihe body is yellow with black

spots, but on the white winf;~

the markings are blotches ol

yellow-brown and clouds ol

uriiv. This colouring—apart

from fc'cdinn experiments with

birds, et(. would lead one tosup-

pose that it would be less hurt-

ful than merely uninviting; a-

food, for it appears to rely upon

a protective resemblance more

than upon warninf; coloin>.

It haunts the ed.e of the wood-

land, and may be seen sittint;

with expanded win(,'s on the

lea\es of dog's mercury and

other low plants. When so seen

it is not likely to be susjiccted

of bein;; a moth by those who

lire unacquainted with its

peculiarities. It will be passed

. by as the dropping from a

wood-pigcnn squab in the

1". branches above. That isexactlv

'
the appearance presented.

'Tlie'cltc'rpillar. which feeds chiefly upon wych-elm, is
K"'^:**''-^^'^"'' J^';*!

becomes vellowish o,. the back, where there is a black centra hne and a b k n

one on each stde of it. The spiracles are black, and there ,s a >-l'°- - ^dow tl m^

It will thus be seen that in this species the caterpdlar is more warnmgly colouud

than the moth, and the presumption is that .t is more med.ble ,n ^l'^' -^'"^^.
j;;;

than in the perfect state. In a few other geometer-moths protection >s obtaincKl

b\- a similar likeness to bird-droppings.

1 .\braxas sylvat.l.

//. /J.I.

""'"
The Macpie-Catebpillar.

i, uhit,. catrntillar spotted and blotchwl with n-.l ami bUck. m a iiio*t

,,i™ th,. fact that it him-dlbl... and i™ Ibal na«m it Bi.oi carrfnl t,. hidi il



The Timberman
"iiiJlc of mail's ai'c MieaBi'il iti romhai u/hiici i. i „ - -
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itflln* -which itiJtvtM' fniir
its tunn'-i, anil tht chrvsilis
HIPS tbr actual si^r.
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The Timberman.

\Vi' have alriacl\ ilisiribid suviral

species of lon(,'-horne(l beetles (see [)a(,'c iy,i),

I

pit" , hv

The Cobbler
This wiMMi-bwiiiit bcitli' U common
ilbtrlcts o( th>' Coiitliii iit.aml i« occ"

coMiitry. Thf photograph i» that ot

actual si»--

to the north ol these islamic

the

f:. .step, f /...s.

the pinc-KTOwiiiB

aoiially loimcl In this

iiiak-, and show* the

^^^ and remarked upon the general tharacters

H^HnR and habits of the family. It is a noteworthy

l/^Hir fact that all these beetles, whose relationship

f^^^r (i tan be established at a ulanee by reason of

Hy ' the t;reat length of their antennw, should

1 ^^ . afjree so ilosely in habit in their (>rub sta^e.

/ > At this p. lod they all obtain their food by

)

borinK into timber, ciittinf; cylindrical tun-

I nels from the e.\terior towards the hiartwood

I \ 01 the tree, and eating all that they cut away.

The urubs are all much alike in form, though

differing;, of course, in size, according to the

dimensions attained by the respective sixries

when they come, to full beetle-hood. They

are whitt' 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, restricteil

and its chief localitv certain woods at Rannoch, where

males may be seen flyins with their eNtraordinarily long antennie extended

baek"ards. It is known locally as the

timberman,' and it is interesting to note

that ci]uivalent terms in other tongues

are apjjlied to it in Sweden and Lapland,

where it occurs also. It is said that the

reason for this name is to be found in it>

usual trick of carrying its antenna; >"

spread that they resemble the arms of a pau'

of compasses, with which it appears to

be making measurements. The females an-

not so well endowed with these ornaments

as the males, in accordance with the

rule prevailing among beetles resijecting

such adornments. It may be surmiseil

that in this matter the females ha\f

little cause for complaint as their antenn.e

are usually twice the length of the bod\ :

but it is no unusual circumstance l"i

those of the male to be four times the

length of his body. We ought (lerhaps to

.\canthociniis tedilis.

RlNG-HORNEP PaI.IMNA.

The pahnma is a common w^ioct-boring iHctU' o( Malaya, Its

imilonn mottling of black aiid grey gives it a pntty apptar-

ancp. which is rendered iiiDrc graceful by the length of tlie

antenii*. which are of the same colonic as the body but

disposed in rings. Natural siac.



The Timberman.

.lu's.. aL;,^;^ ^m" ,k'7 Z" '•"•""'t'""'-.
.'" -I"""' '"-' «"-* '-,.1,,

b.xii..s. Th..,is,i:iu.!:';:u,t..i;:.;!;::;;:;L!r'""'""""" "- '"• '-«" -' •"-
iiiK of .-ach of til,, ten j„ints. Kadi joint ha. the
f"r»ar<l half li„l„ roIo„r«l, aiKl th. hhul.T half
(lark.

Thr b,ctlr attacks various tr,-,>. but sho«.
a chstiiHt pr. f,r,,K-,. for pine. It i, most fre-
quently obtaineil from the stumps „f f.n,.,! tr.rs
btraus,. m th.' cKrav in^ of the lar^r ,ut surtae,'
these are more easily ,..vplorecl bv tl... eolleetor
but the Insert cLms not restrict it^ operations to
these useless remains. It also ],avs attention to
s andinf; timber, but tlu^re is reason for helievinK
that though th.. woo,! is sound and useful th,'
pr<Kess of de,;iy has be^un before the b,.etl,-
(onslileis it ht for its purpose,

Th.. Knib make> tunnels ,,f conM,l,rabie
w.dth, aiKl Hlun approaehinf; to«ards full si,e
t ttirns tlu.se in th,. diivction of the eireumf,.rence
of th,.- >tem, so that it Hnishes its lab,.urs not farrom the e.x-terior, «hen. as a beetl,. it mn- hav,.
httle bonnj,' work in making its escape. It then
eonstnuts a sort of cocoon of (gnawed fraKnu.nfs
of wood, m which at the be^inninf; of summer
It chan,^',.s to a uir>salis. In this sta^,. the sc.vesmay b,. (listi„„uish,.<l aheadx-, for the lone-
•'ntenn,e of th.. male, , urved 'doven each sid.
have to be cur,ed a^ain and brought .,,, in front ,,

and over the head, as shown in our drawing
It remains in this condition for a fe«- w,...ks only,' tV.pH„„„
and then the perfect beetle throws ofl the chrvsalis-skin R„t it ; •

make a public airoeanme in;., .

'"^ ^"O sails skm. But it is in no hurry to

- ;^.ten!c^ .,,:'-
'!;;r:;^;r':: -;;-Sinr

"^^'^^

.i.A^,r,^rth-^^^^^^^

l^iTJ^^:''""' " ^ '"" '" '"^ '""- "' "-'" -'' '- piping
Two larger beetles of similar form and habit may-borrowing from their Latin

rORn.NE's LoN(;-HORN.
.. ...i._ «rxHl.l,..r.T with ii,..ullir b|iw-(fr.Ti, col-.-inti.ThL- ph.,i,«r..|>h r. pn « nt. it of the natural "/.'
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ii^inu> ' In- kiiiivvn a- . iiliWiTs. tin- lmi(; ;iiitiiiniL luivinj! Mi(;j;''-t<il '" •'>'i'' ^l«i»-"i

tlu' \v,i\ tlir.iiil nf thr •.h(«niiik.r. Tlu'si- licill.-, thiiiiuli pl.iitilul in tlif i>iiM
-

:;riiwinK ili^triit- (.f Kurii|K', -.m- ui imlv rarr (H«urr™ii- in tln» (DVintrv. Wi' Kiv'

M |)lic,tn;;rai>li nl ill,- mail' >nrti.r. ami il will U- sc.-n tliat ilidu^'li hi- aiitiiina- .m-

nidP' than twi.-.- the l.nKth iif his biidv, thiv an- pniiii.rtiimatulv mii.h shorttr than

thiw „i tin- -nialKr timbiiman, Th.' ant.nna- c.l tlu' fcnial.' arc nni. h shciilir,

Annthir liiarintiT "I the malis in thcsu anU snini' i.thiT limK-luMncil K', 11.- i-

fonnd in th.' ur.'at.r Inmtli c.f thi- lir>t pair of limb-. An allied -pre i,- ' is rinir.leil

as havinK i'm.r;,'ca (nun a piic.' "f furnitur.- known to bi- lifti.n veais olil ;

ami the .videncv went tu sluiw that the Rnib was at w..rk in the wood before

it was worked up. Other lases point to the probabilitv that the ^;rubs of thes.'

lonK-horneil bietles may extend their esislenee

conditimis—over twice that inrioil of tinnv

under similar unnatural

AtRKAN J.UteST.

i» 1- .-t Vfrki «b. lie- u^ vurpltis hruo-U. n. «.....! l.v billioii*. -.v.rtl.-* into th.

y ,lir,;t...n. IhVy ,iii«r.il. in ' l.» ^ > a-1 ttot .l.ivl,«lil l. ob.cnn-.l.

Migratory Loc . U.

The storv of what man in all the ages has suffered from the rava,s'es of vast

armies of loeusts would 1^11 a Roodly book From the earliest times thev

impressed man with his impotence pitted against a foe individnally des|-icab!e bu
,

when associated in untold millions, irresistible. Not relishing defeat at the haml-

of so insignificant a creature, some of the ancients took to magnifymg him in their

imagination ; and so PUnv tells of a locust which was three feet long, and had

legs so strong and well-toothed that they were used as saws. Die Arablan^. « i-

siSered much from the locust, pictaied it as being endowed with some of th.

•ittributes of the strongest, swiftest, and most dangerous of other anlmal^. It

sartcr ;"H*1 M- siitor. yi. confii!*!
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*-, hail tl»' hr.nl Ml III.

IliirM'. tllr f\i- 'it till

i'li'|ili.ini, tlir iixk "I

till' I. nil, thr liMih- "I

Ihr -niK, till' I Ih -I .il

th. lic.ii. till' l"lh "I 111.

-tnrpjuti. tin- winy-' lit

till' lilL'li'. till' IIiIkIi- III

Ihi' .11111.1, 111.' I.l;- "I

till' ii^tnrll. .111.1 111. I.iil

III th.' -.'i|Hiil. 111.

I11.11-1 h.iril.> «>-r.' I"

111. Ill llii' avinniiit^

arnii.'^ Ill ill.' KHMl '"III

'rii.A' \V.Tf hcliiv.-.l t.'

I;u- niii.-t\-nin.' .-^^u-

aiiil t.i 1).' i.-lii. l.il III

tliiit iiuiiih. r l).'i .111.-.', II

tli.'V hiiil a liiMi.lr..l, lli.'ir pnitiin vm.mI.1 ..ni^iinn' lli,' wh.^lr i.iitli ami .il! 11-

innt.'nl-..

Tli.r.' ar.' niaiiv ir.-.ir.K .'Stanl .if l.«ii-.t visitations in tin- s.nitli .iii.l . i-i

iliirini; tli.' hist.mral pcri.Kl, witli.nit falliin; li.-i.-k upon luiind; ami .'V.ii in mii

mvn tim.' the st.iry of imr kiiisl.ilkV -^tninMl'' "itli tlii'-.' lns,..ts in Cvpni- ai'.l

South Alri.-a i> siiri'^.'ii'nt to satisfy "s that tlu' ol.l.'i u.m.ls cl.i not I'xai;.;. r.iti ili,

riiiii and di'vastation th.s.' .r.'atiiK'- .aiis.'.!. Th.' L:ii'at Darwin, hIi.i h.i- in 11..

si'iisi' |ir.m. t.i .'XaKKir.ition. trlN 11- how, in th.- v.'ar i!S.;5, Ix'ini; jiist .iniv.'.l .11

l.uxan. in S.iiith Amiri.a, " ». obs.'rvi.d t.i tlu' s.mth a rained <hiud of a .lark

rcdilish-brown lol.jur. At first wc th.niKlit that it «as sniok.- from s.mi. ,i;r. .11 In.

on tin' plains; but wi' soon found that it was a swarm of lo. usts. Tli.'\ w.i.

HviiiK northward : and with th.' aid of a li,i;ht bri.'/.e th.-v ov.rtook us at llir i.il.

of ti'n or tw.'lv.' mil.'s an hour. Thi' main liody lill.d th.' air fr.mi a liii:;ht .>! lu.ni-

foL't to that, as it appcari-d, .if tw.i .ir tlir.-.' th.uisar.d ahov.- th.' Knaiinl
;

' ami

thi- sound of tlii'ir wiii^swas as the sound of iliaiiot-. of mam hor~<> ninnin}; 1

hattli' '

: or rather, I slimild say, like a stronf; br.i'z.. passing thr.niKh th.- ri;:i;ii'-

of a shij). Thi- sk\ , s. .11 through tlu- advan..- giiaril. appi-and liki- a mi'/zotini

i-ngravin;;, but the main l).xly was impi-rvioiis to sight ; th.'\' win- n.il, li.iw.'Mi,

so thick t.igetli.r but that they could i-scapi- .1 stick waved liackwaids and hirwanl-

\\'heii tlu-y alight.-d, thev w.-re m.iri- numi-rinis than the leav.s in the fielil. an.l

th.' siirhi.'e became reddish inst.ail of being gre.-a : tin- -waim having one.' alight. '

thciii.lividuals Hew from side t.isidi' in all dire, limis."

Mr, Carnithers, in th.- yiar i8,S.|, nuuU' ilis.rvati.ins .111 a swarm that pass.- i

.iv.-r the ked Sea. and .-stiinnl.'.l its .-xLiit as e.iual to twn thousand sipiar.' mil.

Hy as.-ertaining that i-ach locust wiighed a sixteenth .if an .iiince, he arrive.l at a-

estimat;' of the total w.-ight of the swarm being ^j.S.io millions of tons ! A second swan

of equal or great.-r extent was observi-d the following <lay. When we took [los- ssi. .



MiRratory Locusts.
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'" -•-I ".a. ..„. .,...„;,.,.";, ,r,;v",
'"""'' """" " "• '"
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„KMTl,. d«nin|,' oft ciTrv MTai, of l.erbaR.- as tlu->' adxanc,-, aiul tlicv ili.l this oil

the- tirattd strii), .'atiiig tlic Paris gri'un witli the vf|,'utation. with the nsalt that

the locust pist ill Soiitli Africa ma\- now be considorcil a terror of the past.
^

There are several kin<ls ot these seourgi-s. The nii!;ratoi\- locust of -cuiice

is not the most im,.ortant of these, as its ran^'e i> said to he limited to >outh-eastern

luirope and Turkestan. An allied species, the ashy locust,- is of wider r^mge,

evtendiny thn;UKhout I'urope and Asia, from the Atlantic in the West to ( hina

in th.' Kast. The wanderiiiK locust^ is even more universal in its tours. It has

visited us in England, takes in Africa, Cyprus, Persia, Arabia, AfKhanistan, and

Northern India to its eastern limits. There is a record of a swarm mvadniK a ship

in the. Atlantic when twelvi- liundn'cl miles from the nearest land, and it is believed

to be one of several species of the same genus that are mif,,ator>- in South

America, which, it has Ineii suggested, niav 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 \ery destructi\e

in the dry plains of the Punjab, where it

breeds, in the \ast swarms ill which they

come these locusts exhibit a great difference

of c<ilouring from that assumed when the\'

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 ro>\

tint ; but when they settle, this brightne->

is dulled to a yellowish-grey tint, wliicli

harmonizi'S better with the soil. Often

their clouds have descended on unsuitable

places for their egg-laying, such, for example,

as a railroad, with the result that million-

arc destroyed by the rolling stock, whil>i

their mangled remains, making the rails slippery, soon bring the railwav ser%ic,

to a standstill, and not infrr.pienth- have derailed the trains.

With the extremitv of their hind-bodies the females bore holes in the earth

and leave in each a package of eggs, which arc all glu.'d togethc.1-. Mr. h ^.

Stebbing F L.S., tells us that "Areas in which these egg masses have been deposits

look for all the world as if a hcavv shower had recentls passed over them the soil

being pitted with small holes as if made by heaxy raindr<.ps. I-rom these egj:-

ev.ntuallv emerge little black wingless hoppers, at first small and helpless an.

i

<iuite unhke one's notion of a grasshopper or locust, but rapidly developmg bv

series of moults or ca>ting of the skin. Some few days after hatching, t 1

little hoppers pack together and move down into tlie cultivated lands in we --

ordered battalions and brigades and divisions, in which formation they spend tli,

i fncliytylus migratcrius. = V cinorasccns. " Sd.iatoc-rca p.r.KO...,.

,,,„„ „ F. .ViuJ ( l,M.

KGO of a bUTTERFLY.-

Th,. cKRH of butterfliiTi show coiisuii.rablt' vanity of fonii

.iikI stulptiirinK. Thf ..sainpl.- shown is tht- ikk of th<- wliiti'

.[linfral, wtiich i* of a iH'atiliful [m1i'-kth:i tliU, anil

is niagnilivii t

lulv, haichiiig about a fortnight

ityUoi



, ^ . .

SiLVtH-WASHED pRtTILLARY.
'll |'h'-!o!r-jp!i:i! jva iwl.-'.^liel,!!,- ,.„br?.-,' r, i

^ . ! 1 c;;^;i."::, S";l;;r;;';i;:.:';;;r!"
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..t of the winkles portion o. the. IWcs ~n. th. crop. ^^':::^^
appears to have its headquar ers '".

'^""'•;"!rt',. direction. Mr. W- I- Distant

S,ds, billions in ""-ber m,grate - a n^^^^^^^^ He says,

describes such a migration of tins speucs he «.tn^
^^^ ^^^,, our attention

in his Xa,ural,.t in the
^™;"'f;'' ,„ .Xil^n^ar the hills, and some few stragglers

had been directed to myr.ads of " " ^^ «>
;^^^„„ ^,„ ,i, „as darkened, as swarms

were found in the town ;
but shortly ^'t'."^ """"'"

,„,„d over our heads and

:;,;. to be computed by billions

^^^^f^^^^^^ of dust, whilst to walk

across our path. The hght was
fr'^""'^,"h driving snowflakcs at home, as the

through the flitting Insects remmded °" °'

'f. ^
'

..^versl are observable durmg

pale hyahne wings and no, the dark 'cgrnu^ wm^ co

J^ ^^^^^ ^^^^

flight. Stragglers continually fell out "' ,thc mn
^^ ^_^^ ^^^^jj. ^^

^he

gr und was thickly covered, and at sunse

most of the flight had probably settUnl for

the night. The heaviest portion of thi

r^ain bodv, ^Yhich might be described as

Tcentre of Ihe army, crossed us m al,out

ha 1 an hour, but the flight continued long

aher and before. Their extraordinary

numbers could be appreciated by the non-

observable effect of their
••"'"'"fj"^;'^^^

Myriads were trodden under if^- °"'

Kafir workmen collected them for food

The poultry of Pretoria gorged themselves

on their bodies."

The Story of the Butterflies.

Although in the butterflies and moths,

.«-.««.»-
...hich together constitute the scai>

'''"%„. .,„oc.o...c.-.-,,,„,., ;^^d orders of Insects, we have the

^^i^B^B^^^^^ higlLst development o the -c^^ f -^
'"•"^''fiX^S.™ i.to.m-.i°""i"'"'"t"''''"'' heautv is concerned, \icwia irom ui

Sr^-r&v".""--"-""-'*^
,^ ,^;";"h„ premier position. Indeed, m

standpoints they are seen ""'
'"^J^^^, \ns'ects, ancient or modern is

none of the systems of ^tosification o
^ ^^^ ^ „ded

such a position given to them. ^"jJVP''rior intelligence, or to the beetles

either to the ants. bees, and wasps t™'"
*f^^f̂ j,, ,„p,rior mechanism of their

s«„ a piciL-t ol man. Biovdling ani ol "«
_ ,^pH,,..„.,



The Story of the Butterflies.
eating and drinkine was o^t.^ !„• in i,-

escaped in due course S^to h ""T "" "''^V-^""-) '--om winch his sn„I
•he sou,, and .he one wore p:v t rv^dt ^ .H^'r^-V™'

''"'^'^'' -'
'

"

-j.^Po«.,ed h. pain.. .. ^^^^:^:l/;^'-::yz;;::^7^

unconcealed in all it. staRcs and ,1 /( " exemplified,
.1,,. creature beinL'

may have observed t„„ ^rl^l^i ^J^^.C^:' ,''>.*\''^^^^ observant. W
he leaves of stin^ins -e.tle. and hor. . tewL'-""*'' '"IT

''''"''^' "'^^ "Pon
lustered wuh small ca.erpillars clotM

^' ''™ "'^ ^^""^ "^'"" P'ant

Itchlh
'•""'' ^"""^">' ^--""-ed, we»atch their progress from dav to day seethem casting .heir skins at intervals 'andoming out of .hem larger each time , mU

vt I .r
'"''""-'^ '^''" '"" *««""-e. Then

I r "T '^"^P'-'"*d bv their tails fromhe branches and leaf-s.alks, and obs^v"

chr,sa^r^ealed,wi:l::h!;'ii:S^'S
back tinged wi.h gold. I'mallv, we see .he

"oak, thread-like legs, and its ^ft I

out «hat a change is evident in an hour 'The wmgs have expanded, and are

"

'

splendent on the upper side with MmH \,
anc, yellow and birc''kand*s;:;Lriur
And the wmgs having been fanned a li.tleto make sure that the motive muscles a I """ "
n vv^rking order, away sails our butterflv t„

?""' ""' * "^-^r^^"^::;'""'-h June sunshine, a thing of perf.^ fB^^—^BSB^^

-v.conriorbet™th^;aSplr'H''T ""'''-' "^ '"ere was
' ^'ngle point of external for™

'^ """^ "'^' ''""^'«^- There is m,t
» amazing possibihty Is ha tl " '•'"","" "'^' »""' -«gest suT,
*'->t the eggs laid by the but erflv wonir .7"''', *"'"'' '"'" the'^otlIr or
;^;n as the eggs of'birds hatc^h imrbnds"''^tlt.t':;'''^'

""" ^'"'"' """-«'"

- --on Of the --l;^S:-r--~ -^^^^^^^^
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helpful analogy. Hurther, there is not an atom of suyKistion in any uxturnal part of

the caterpillar of the relatively enormous wings, so beautifully elotheil with scale-

that are so minute thev look iike .lust. Who could imagmc either that the sis-

poor little bow-legs on the fore-part of the caterpillar would develop into the long

and graceful apixndages of the butterfly, or that the insignilicant little ocelli

would be supplemented bv the magnificent compound eves of which the butterfly -.

head appears to be mainly composed. No wonder if contemplation of this complete

metamorphosis should give rise to the theory of metempsychosis- the belief that

in the apparently lifeless chrysahs

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

vari,.jle in shape and (jrnamcnta-

tion. Some are ninepin-shaped.some

like uodlin-apiJles reversed, other-

hassock-shaped. The sculpturing

usually takes the form of ribs an<l

fluting. The colour varies, not only

according to species, but with tlu'

age of the egg. Some species deposit

their eggs singly, others in batches.

The caterpillar consists of

thirteen si'gments 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 n-

maining ten form the hind-bod\ ,-

Segments three to six of the hinJ-

body bear thick, unjointed, and

fleshy feet, which are of a temporary

character, and are not represented in the later stages. At the extremity "fthe body

there is a pair of simil.u nature distinguished by the name of f^P;-^- Jhese

and claspers are used lo. locomotion and for elingmg to the '^-^jP ™''
'''^,;™;

,

as a rule being used onlv for steadying the edge of ttre leaf

«'f
'
'^c catcrp

eats it. The true legs end in a minute claw ; the free ends of the feet are frm

with honks, which enable it to take hold so readily and so tenaciou-ly.

The head at once appears as distinct from the body owing '" ";
ho. V da,

On each side of the mouth may be seen six or fewer tiny clear spots, which

1 Thorax. * Abdnmni

A/i-^, F.L.S

Bl'xterfly Caterpillars.

l.rpilLir- of the swallow-mil oiitt'HIy, thi.- tiiif Inx'tt tliat -m.

1 is com. ni.«l--is ft nxl oiilv iit a rtaiii partb o( thf fin districts,

in alttraalion ol black and oranRt rings.
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4J0 Marvels of InsectjLife.'

imptTtoct I'vc-s, .,r
" <K-.)li," From tin- character of the optic structures beneath

them it is considered that the visual powers of the caterpillar are very l.oor. Its

principal sense organs apjK-ar t<. be the \er,v small antenna, which may bi' found

'me iust outside each of the cuttinR mandibles. The spinning organ, through

whi<h it produces the silk threads by which it suspends itself before changmg to

the chrjsalis, will be detected as a projection from the lower hp. The spiracles,

or breathing pons, will be found to the number of nine along each side-one on the

lirst 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 enormon-

stomach and digestiv.. organs. The slender tubular heart runs along the

and the nervous system along the floor of the bod\-.

rudiments of the future wings, which may be seen by

dissection of a full-grown

middle line of the back.

There are also, however.

catiTiiillar. These are ju~t

beneath the second and

third segments of the b<Kly,

• and perhaps explain win

these two segments are

without spiracles. Wluii

about to become a chr\salis.

the caterpillar in most case-

spins a pad of silk to which

the chrysalis can fix itself b\'

hooks at the tail end ;
it

also in many cases spins a

girdle of silk across the

middle of the body, the tw.i

ends being securely fastened

to the material upon which

the chrysalis is to be

suspended.

Having so secured it-

self, and thrown off the la-^t

of its caterpillar-skins, the

chrysalis is revealed. The wings, the long legs, the »"''=""=^^ ^-^
'''/f "'Tfbv';!

eyes the long trunk, arc 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 ca erp.llar-s^

is thrown off. This hardens by exposure to the air. and glues down all the appui-

dages, forming a thin shell external to them. Now, although these organs ..

formed in a sense at this stage, they are not properly developed ;
they are so

speak, merely sketched in, and the mass of the body contents is m the condd on .

.1 creamv fluid due to the breakdown of much of the caterpillar s internal organ /a

tion. The buttcrflv, subsisting upon a little liquid food, manifestly does not requ.a

the enormous diges-tive apparatus of the caterpillar, that had to extract its noun-h-

ment from leaves. The cater[.illar was a creature of no sex-though somc

Photo by]

How A Caterpillar Clings.

[Lumidfii

The true ligs of the catiTi of tht cat.rpillar just Ix-hiiul the huad are u«-<i chkfty for iii.iiilpiilatii

i,r(oo,i. fhc thick, »{tT„. n.!ar th. mitldlc o. its kng-h arc oUt^"^/J^f »;
ami do not reappear in Uttr staffs of its .-xwUnce. Oue of these Pro-T"'?*. " t«>^ '

. callttl, i» shown timch mlargt-d to n\ .al the fringe of hook* which ciiabfc it to taki- hold

so readily and tenaciously.



A Burrowing Wasp. 421

investifiators havo fouml th,. brKinninKs of s..N„al or«ar,s bv diss>rtion-a,„l tl„.

largely to bo made up afr.sh (ronl tho n.atrrials <,r the ,at,rpillar I^.n h,.

rhc number of scales on all tl,e «»,«. of one of the lar«e South Ameriean m.,r, hosha, b..en computed a. a m.lhon and a half. Tluv are flattened ba«s eontai n n«fluid or a.r. and are of a smiilar nature to hairs, h,lo which indeed thev Kra.l IKmer«e It .s these scales which pive colour and pattern to the but.erl^v- so "timesbv a true pigment ins.de the scale which show, thnu,,-!., s„n,etimcs h- -.n „ tic

,

effect produced by the microscopic rid.es and «rooves'o„ ,:,e s f e "f theT dKach of these scales ,s attached to the winr; bv- a footstalk, win. - Ms into re ,,,ac eexcavated m the winR-membrane.
mio.i iic, ptach

one row of scales overlapping tlu'

footstalks of the next row, a
manner which may be said to be
copied in the tilinj,- of a roof. In
addition to the scales which cover
the greater part of the winf;s in

both .sexes, there are spi>cial lonp,

slender scales (termed andro-
conia) which 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 charmins the
females. It has been proved b\
experiment that various butter-
flies have their own distinctive
odours, which arc either stron,i;er

in or restricted to the males.

The antenna of a caterpillar
are very small and inconspicuous
iirgans

; in the butterfly thev are
lieveloped to great length,' and
I ither have their free ends clubbed

A Burrowing Watp.
\\-e hav-e already given some account of wasps and bt-es that bore shafts int

,

th. ground, termmating m nest-cells to which they bring their prey iHrder t^a" it



4" Marvels of Insect Life.

"I.

t*

may scTW :is fdciil fur thrir younn ilcniiif; the lii'lpUss f;rub sU\nv. TluTC is a family

i)f wa>ps, rcprisintid in this rtiuntry by two small spiiiis, but wliich in warniiT

coimtrics iiuliidus Mimi' iif the larijist and must powiifiil of the wa^ps, wliosc limbs

are stnut and will fiirmid fnr diKKinf;, but thry adopt nutliiKls ditfcnnt from tliosf

of the miniTs. Tliiy burrow in tlii' earth, but thiy construct no dclinitc shaft.

Tluy make proper provisi<Hi for the welfare of th<'ir proginy. but they 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 prin( iple ol advertisiiin their dangerous character to

all whom it may ciuicern. As usual, the females, who <lo all the work, are much

larger than the males. Several of the larger s[K'cies are found as near to us as

France, where they havi' been stiulied by I'"abre and others. Unfortunately, they

have no Eniilish name by which to distinguish them from other wasps, but we will

call them bi'Ctle-eatinj; wasps, • though it must be understood that the beetles

they destroy arc always in the grub stage, and that it is the wasp's grub that doe>

tlw 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 lirst

sight not so remarkable, when we

remember that other of the solitary

wasps show similar exclusive pre-

ferences for particular kinds ol

prey : but in th(jse cases the

selection takes place in daylight,

abo\e-ground. The marvellou^

thing in connection with the beetle-

eating wasp is that her victims arc

hidden from sight underground.

They are all grubs of Icaf-hornerl

Its hi<i,i,.ii imv i, n iiiark.ibi,
.

Xjtiirauia.
'

bectlcs, such US the rosc-chafcr, the

rhinoceros-beetle, etc., each sj)ecies of beetle-eating wasp k' ~ping to om'

genus of Ix'etles. These grubs arc large and fat, not verv active, and

lie on their sides, feeding upon decaying vegetable matter underground.

Now the task for the beetle-eating wasp, flying over the ground, i-

to determine where one of these beetle-grubs is feeding below. .\-

they were hatched from the egg undergrou,..;, 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 by a special sense to be able to loc: 'c

hidden underground water-channels. Whether the beetle-eating wasp is t ic

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, w!, n

an Italian entomologist named Passerini published an account of the yellow-fai d

beetle -eating wasp." He found that the mother wasp hunted tot the fine la :

grub of the rhinoceros-beetle,' which is common on the (.'ontincnt in spent-tan, a id

when found placed an egg on its chest. When the egg hatched, the tiny wasp-gi ib

' Scolia. * S. fi;ivifrons. ' tlryctt'S n.isicornis.

Vellow-faced Heetle-Wasi'.

Thicklv clothed with lonn hairs, .his yiltow-spottiil black w
]<arall''l with Imriy i an""tire

,f.. .Sd/i. f./...S.

' *ribi.t. Its saKacJty ii



Nests
niadc l>y ipi^ifs of cuiiifni-s -tho two iippiT

:

spt-cips. Th'' inati'rial i» clay, Ipinprml ti\- a
ifi'ddcil. (hii- of tht' photographs show* ^ti ii

iH-irolJ lu'^liH ,ind Hui^h Mam.
Fotter-Wasps.

) nsht-hand lower ci^inpk-S by our nativi; heath pot ttr, and Ihr olh.T
iltnous.lluid (nun thy wasp'* mouth, in which gnim ol saniland wnall bit*
ty ih("it with Ihi' hdk- through which the wasp rKapcd aftrr coiciing to fuU

423
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'•l,
al oiuf bit the Vki tl(-j;nib b.twifn thr sixth iiml xvinth mpniints of it«
biKlv, and hiiriid tlii' lirst Ihrir -iRmcnts of its own b(KK- in that of its victim. In
this i)o,iiion the \vas|)-^.nib sinks and su. k- until iiothinK but thi- skin of the beetle
Knib is left

; but by that lime the wasp ;.iub is full fed and able to transform itself
into a (hr\salis. from whieh in due timi' the wasp enurj;! -. Now, in this case
the task of the himting mother-wasp ma\- be comparatively eas\-. for the sixnt-tan
in whi( h its \ictim is found may lie in a heap on the nmund when' the tanners ha\'e
thrown it out of the tannerv pits

;
but in other cases it docs luit apin-ar so easy.

In more recent vears, Fabr<' has investigated the operations of the two-banded
hcetle-eatinK wasp,' who selects the grub of the rose-cliafer beetle * for the fond of
her \ouni,'. These grubs are mostly found deep in the nests of the wood-ant. where
they feed upon the decaying veRctable matter of which these structures are composed.
However, the wasp finds it, and as the chaler-grub is a large one, and by its mox'e-
mi.nts might easily destroy the egg of the wasp, it is ne( essary to kill or render it

insensible, Tabre lays great stress

upon the necessity of rendering it

helpless without destroying life, in

order that its body may not

putrefy
; but the Peckhams, who

ha\e 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 struggK'

ensues, the chafcr-griib wriggling

to prevent the wasp getting it-

weapon into the desired spot-

the centre of the nerve-ganglia

that control the movements ol

the chafer-grub
; but ultimately the wasp is successful, the nerve mass is stung, ami

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 i

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 tW"
related species of chafers* more akin to our cockchafer. The eggs ar-

laid in August or September and hatch about two days later. Whei
full fed the wasp-gr\ib spins a cocoon inside the empty skin of its victin-

In this stage it passes through the winter, and in spring becomes a perfect wasp
but it diws not emerge from the earth until early in June.

' Scoli.i bifiisciata. » Cctonia aurata. ' Scolia mterrupta. * Anoxia.

The Heath Potter
Onrnf tho mnllvrof our native wa^pswho iiiaitiit Iwr (— ill till' lumi of a bioail-ba«'il vav- ivitli a »liuri u
Kaih tell, tiiaiir Of rlay, is iiinii^tit^ with a stocit of mall
tinKle wasp'* i gg.

Us- -shown on page 4J3
:k and mrnt^-oiit Up.

rpillars and a



Wasps as Potttrs.

Watpi as Potttri.

42s

niiiv >,,nirtimis b.' f,>u,i(l , (.n.ini.tii^

Tlint th.-c.,nim(>n wa-|w wlikli ,um.- !,»> Ir.rlv hit,, „u, ||„ii., - i„ I,,
•.re com,H.trn. paiHr-muk, ,- i, a familiar (a, . t., „„„, ,«, ,1 ,, , ,"o. so «vll k„.,„.n .ha, all «a,,,s .1,, n„, „ ,l„„ .h. ! „':,,;,,' I .^'''t''"'nre wasps wh„ work c.lv in s„, 1, ,,|as,i,- ,„a.,rial as , lav r n , ,-

' "

who ar.. mor,. masons than potters.
' "'" "- *"""'

One of lh,s,._th,. h,-.,lh pott,r»,spi
Its mst on heath-plants. |i i, a small bla,k
and yellow ,r,-ature difhrinf; from th,'
ordinary wasp>. amoii^. other Ihin^ hy
Its hmd-b,Klv b,mn ronn,rt,'d to the lore-
hiKly by a thin waist as h,nL' as th,> fore-
h<Hly. Its nest takes th,' form of a h,w
round-b<.|M, ,1 vase with a short ne, k and'
turned-out lip, and is made of , lav
temixTed wilh the « asp's o«n ,-enu ,it

supplied from the mouth. It consists of
:i single cell, anil bi'fore the mouth is

closed it is stiK-ked with small raterpillar-
which are believed to be stunfj to ke.p
them <|uiet-iind the wasps e^fr. Some-
times the vase is [ilaied u|,on a broader
surfac.. than the twi^s of a shrub afford
ami in that case it lo.ses a little of its fjiace
the bottom beinK flattened to Ki^e it
a bi'tter hold. The wasp'- eRg is not
deposited on the li\in(! fooil s,„re, but is

suspi^nded by a thread from the roof.
The wood potter = and the ipple

potter 3 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 th<™ together

,.,the apple potter occurs in the South of "' vtLL„« ,.„v, ..
Fnince, and Fabre, apparently desc-ribing n,,..™,,...,!^^:!::'::^,, '--„,„„
*•• species, says that the fourteen <^ ^•^:i!SZn:::ZC;:^yT•!'«V^^\^-

''"'''-

•'•/. /,/..

thi

riii> Lir^i' s|.',irs
i

leni-ral lorni ol th
if niiiarkablr atiio
The liithi mark* n

t'OMt tillH-
<..U>ijr,-.l y.\ 111 (liv

sLXtecn small caterpillars with which the -. -
nest is provisioned are only sliehtlv affe,-t,.H K,. .1 .
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' *

Iriini il> swiiiKiiii; |hi<1i. A n iiiarkaliU' p<.iiil in tlii- iiinmitiiin. •.lii.wini,' lii>w

«vi'i;il itcm> an- i nrrihlcil, is tlic w.w in wliirli llir iki;--Iip1I splits up tm lialcliinK.

1-riiin llif point d iittiiiliinint iif tin -n^pin^i.n llirc.ul it splits into a sort iil ribbdii,

whii h in iHii t l.imtliins tlir tlinnd and inaliU- tin- i.'rul) to Rit manr to its loixl.

Till' I lawtil pcptt.r.i tliiiiiiili it f.isliii>n- a less riKul.ir va-c. proviilcs ilinc irll- in

thr iiiti lior. each of w hi. li has its rnu anil its stoiv ,.l i atirpillai-. An Imliaii s|h'i ii -

in iki- till- niistaki' ol ronstnirtim; its nist witli wall, so thin that a patasite ri'aililv

piiTirs thiiii to lay its inKs. I'or this nason onK t«o wasps wir.' nari'il Ironi

a Kfoup ol livf cilis, thf parasitis having ilistroviil tlu' otliir thru'.

SiAi'ral wasps of tlir (jrniis trypoxvlon lonstrmt lasts much aftrr thr sanu'

pattfrn as thosi' imntiiimil. Onr of thes.' is nfirnil to by Hatis in tlK' anoiir.l

of his natural historv ixploration of thi' Amazons. Hi' says. " Tlu'ir habits air

similar to tliosi' of the miid-daulurs' : naniily. thiy rarry off tlic clay in their

mandibles, and have a different sonM when they hasten away with their burthen

from that which thev sinn whilst at work, due s|)ecii's [the white-footed potter'j,

which is a laiw. black kind, tliree-tpiarters ol an inch

in len(;th, makes a tremendtms fuss whilst buildint; its

cell. It often chooses the walls or doors of cliamber-

fiir this purpose, and when two or three are at work in

the same i)laie their loud humming keeps the place in

an uproar. [The gold-faced potter^J, a much smaller

species, makes a neat little nest sha|X'd like a carafe.

biiildinK rows of them together in the corners of the

verandahs."

In Hawaii several species of mud-wasps ''construct

sinKle-celled nests similar to those ol cumenes. but more

cylindrical than spherical. They are fond of making

these in a leaf that has hei'n curled up already b\

i\l'V,nm7vV.omm,i',,K;.;i;'i:;;;V,/ir£i;^^^^ ., spider to serve as a nursery for her young ones,

:r'',.m."^i X\'.'r!i'.~i..'i,.

""
;,„(i jn additioii the young of a certain species ol

snail like to crowd into the same refuge; so that, as Mr. K, ('. I.. Perkins tells a-,

you may find a curled leal occui)ied by these three kinds ol tenants at the same time.

Two European siiecies of agenia (one uf them Hritish) make vase-like nest-

which thev hide in tree-hollows, wall-holes, and similar places. The blacl agenia,''

which is found in the South of lingland, contrives a nest much like a wide-moutheil

bottle, but it is not so accomplished in the potter's art as -ome of those we lia\.

mentioned, for it does not appear to have learned the secret of kneading its material

with saliva, and so Hs pots have not the jiroper permanency. For this reasor

they are not placed in exposed situations, where the weather would scin crumbl'

them. The little wasp has learned that such material would not be waterprooi,

and so she takes care to line the nest inside with a coating of glaze, probably supphc''

by her mouth, which serves to keep the contents dry. The cell is provision!

with spiders which arc paralyzed by biting inste:',d oi stinging, and their legs a'

broken. An American species' builds its clay cells in the shape of little barrel

which it hides under prostrate trees.

> Kimu-ms uniiukulata. > E. tonka. " Tryi>..xyl..n oll.itars.-. • T. aurilrnns. ' 0.1ynau=,

Afii'nia carbcinari,.. ' A. iximbyiina

Thk (lOLD-KAl KI) I'liri

Thi- Miiall liMHlkii s:i-p ciri^tl

I Uv 1. 11- 111 Ihr shjlw "I W.lt'T i

.1 ,11-1111.1 II... k .111.1 s. II i.inii. .1

*'«'.
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A BoKNEAN Potter.

Si'ViTal nbti'il 'piiir* of |«>lt>r« ar-' fi'Uiici

iti lh<- har Ka*!. Thiv iiiakr |)oi« i>t i I.iv

iiKirli allir lh>' siyli' i>r our htalli t">Il< r,

'turiiig thi'iii with rat''n'iUar>.

liitht, to prove that this
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All East Indian wasp ' makes clay pots like

those of eutnenes, and stores then, with stunK cater-

pillars. The pots are attached to wood. Of an allied

species,^ Sir Kichard Owen complained that it

obliterates ERVptian hieroglyphirs by plasterinf;

its cells amonj; them. Some thousands of years

af;o. when an ancient Egyptian was beinj; con-

verted into a mummy, one of these \vasj>s had

the fortune to be wrapped up with him. When, in

later times, Dr. Birch, of the British Museum, unroUed

the wrappings of that mummy, the wasp came to

potter was an ancient Egyptian also.

The Humble-Bee Fly.

We have already mentioned how the r 'uralists of a century ago saw in the

mimetic resemblance of a six^cies 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-fly 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 I' ri e.

The humble-bee fly is got up to resemble one of the smaller liumblc-b'::es, and

the likeness is achieved mainly by the dense pile of silky brown hairs that covers

the body, 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 ix'lief 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-tx-es, 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-bailding wasp odynerus. From these

observations it ap|K'ars 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 bi'es are mining. Proximity is ajiparenth

enough, and the newly hatched grub probabl\- attains

its goal more safely than if its mother attempted to

place the egg upon its \ictim.

Later Dr. Chapman found both the grub and the

chrysalis in the cells of a mining bee.' The grubs a!

first sight, owing to their form, might he mistaken for

those of a bee, but an examination of the lu'ad shows

it to bi' that of a tw.--winged fly. It has a \try delical.

skin through which are seen masses of fat, and tliniugl'

KhvK'liiiim ntllituliim, » K. tinmiu-iim. * llnmbylius niii|nr. * Anilrcn.i hilti.itis.

Itol rLL-MAKEB.
,.,-11, tthi-tiJii.ivli.f.»iii

(irk iliN'h nut btaiid rx^iuMin'

r. It M plari-il. ttHTcfufi',

I be tiillv rxpweil, ami it is

utiiu ul «Wt'.
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callid upmi to tic. -udi work, ami coii<r(iiniill> is net fitted with t!ir ti.nk

(or the purpose.

There is one otller point in wliicli this Inseet appears to liave borrowed ideas

from th.' bees upon which it prcvs. In order to avoid fouhnt,' their nest-, wineh

would probably brinK about the destruction of the race, tlu' bee-Krub does not

%oid any of its waste, but retains it in the hinder part of its intestine, until it attains

to the winded 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-iions, and

here again in the case of the humble-bee tly,

Stag-Beetles.

Of the moie than three thousand siiecies of beetles that are to be found as

inhabitants of these islands, the staf;-beetle » m.ire than all the others has impri'ssed

•M) W '<£) -^

> (lefcrLKw

Itself upon the poi)ular mind. Though it is restru led in it- raiiye to the south,

the figure ol the male often -een 111 books ha, b<conie ,o familiar that most jieople

know Its name when tlie\' see it for the fir,t time. Here, ju,! one item in the

-true lure has served to make tlie Insert notorious, and this is the liune de\elopment

of the mandibli s which are reminiM ent ot thi' antler, ot a -taa, and ,o have suggested

a distinctr ,)opidar name, «hieh ha, Ix-en accepted and latinized by the learned

men who ait a, -cieiilific ,ponsoi for all livinf; things. In one re-pect tlie name

i, not a good one. Ixrau-e it r.late, to lb. .ipinarance ol one sex only: it is the

male alone that ha, this great di'velopinent ol its ]aws. .\lthough the female

ha, got a -ining pair ..I these organs, and for focKl-j'tling purposes a more iiraitical

pan than her mate tllev ai. nnis m lair propirtion to her size, and, thi refoii
.
are

not noticeable; so that a novice iniglit ea,llv nii,take the two sexes Un separate

,oeci,.-. li, the photogiariii ol ill. two -exis ili.lge .(',1, ll will hi seen that
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diwloptncnt ol tlif
" luinis " of the mciKs tlu-u- has bi'cn ii ((imspomlinp

in thu -i/.o of the fiead and all its jiarls. i-\vs and antennw includid. In

imparisnn will show that the difference extends tii the entire Inseet.

fur not (inl\- is the female ron-

sideral>h- the smaller ol the

largest specimens of both sexes,

but her lnre-bod\ and her winf;-

( 'Aers are much more rounded

than is the case in tlie male,

and llie legs are smaller.

We have rii.ri-a to the

" larue~l spicimejis " liicaiise

liu ie 1- eery ureat vaji.ition in

this respect in the species.

Von ina\' ( nme across males

thai nil .'-iin two anil a li.ilf

iniliis from ilie Up "f the

antler- t) the mil of lln- vni.u-

cover- ; another m;iy im-asare

.- than hall that h'ligth.

A -nndar di>parity may be

lonnil in the si/e of the female-,

-onie "I these biing Miy small

mdced The colour, too. v.irie-

Irom a bright he-iiiiit lo .i

brown that i~ -can -Iv to be

iistingui-hed from blai k.

The po-s( ^-ion I.I till

horn- " by the mal. ha- led

to a large amount ol theorizing

and conflicting statement--

Tlleir chief use ajipears to br

that ol -exiial ornament,

though tfiey ma\- be useful on

occasion to retain the female

where there is tolerable utu-

formitv in -I'e betwirn the

pan. It 1- -tated that the

male- 'tght tiercel)- between

tliern-etve- for (xi-se-sion ol

-onie desirable fem,.le, mil we

ii"'-ii' have never seen one ol ihes!

coiilhet-. It is tolerablv en

in ,1 duel, till \ cannot '. hurt urn

ol .1 iiili-i/eii male, .ind ,ii.iiu> .; ;ver. that thoUKli tin \ Hia\ imliil^

Pill \our linger between tlie lioni



Stag-Beetles.

Ins,, thpm npon v.mr iK-sh. V„„ will tl„„ kn„«- that ih.-s |k,v,. i,„„li„ ,.„t

their ,,Ml,. It IS pnss.bl,., t,,,., that th.v s,.„v „tf bird, by a.sutninL-
.-. pr,,,H.r attit,ul,. and disfn.lin,, their matulibi,., t„ th,- full -v , \

I."- ..ml ^pna, «,d,- th. ant.nna.. TluTr is a " cmo „n if v a,v
"

-.Ir

,nl-l!^''J^Vl^T'^
»inK-rov..rs pr„„.,, a pair „f l.,„«, transpan-nt uin.s „l a

1

a .- ,„mn„h t,„t, so I,,,,,. ,hat thoy hav,. ,„ 1„. ,lo„hl„l ov, r as w,il as f„l,l,.,l ,„

:;; iirik:";,:",!;:;..;." a't,,:
'" '"- - •"" "'-• •"" '"«" "-

biisiiioss-likc, but rather as -]i,\v

and aimless, (n the di.triel>
where the beetle is plentiful they
may be scvn in HiKht in tlii>

eyeniiig in Juiu' and \\i\\. Tiny
freipiently bluntler against pei-
-ons and get their h.iciked feet

entangled in the hair iif ladies,
who Iktctoo greatly alarrni il, and
evpeit 1(1 hi. eaten, .\t suih tinie-
Ihey are fond r)f Hying around o.iks
ill iplest of niati's. They settle
also to feed upon yegetable juii cs,

wliieli the female easily oliiains
by erushing shoots and leaye-, with
lier short jaws. The male may also
do this with the teeth or tines of
liis lioriis, but these organs are
ili-ada|ite(l for such w.uk. and hi'

probably f,.ei|s at wounds which liaye been made In lemales, or on free-flowing
|...<es. 1 he tongue ,n both se,.es is a.lapted lor s„ekiii. Iluids, „s ,„ur h, n

",
lieing thiekly bivset with golden hairs.

In the laryal sta,ge the beetle fee<ls upon <leeaying wood, usualh oak or willow •

.. V oeeasionally upon the roots of hying „v..s. They are oe.upied in ,l„s work
I.;, about four years but only a short peri.Kl is spent in the ihrysahs eoiuhiio,, |„

's stag,. 11.. lar.v horns of the male are bent under anil lie pressed ,o tli.- und.-r
I'lace. The grub is iiiueh like that of the bettor-known eoikchafer, of a wliiiish.our except the reil-brown head, and with the hinder estremityof the boilv muchlarged. When about to elite, ,.p„„ ,., ,„.xt stage it makes a sort of cocoon ofood-fragnients in win.h to he. 1„ exploring .IccaMng stamps for beetles in t!,..
..ng. the loiieeloi Ireip.emiv comes upon st.ng-boetles that liaye already assaiiud

lln'iW^^ T
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I.,

ttip pcrfrrt {(•nil, but :irc in a IrllinrKii'

I iiiiditicin, in wliiili liny rrniiiin

mail .Iniii', when they make tlicir

w.ny out into tlii' publir view. In

this rmorf^tncc tin- maU's pri'n'dc the

females b\- several days.

Attcntiim slimild bi' drawn to the

remarkabli' form of tlie antonnit.

w'.i'li characterizes threi' families of

beetles, and ri-achi's its liigliest di'-

velopmi'ilt in the rcxkeliafer and its

immediate allies. In the slaK-lx<'lle

the last fonr joints are verv broad in

one direction, so that they look like

a kind of brash with a Ion;,' handle.

It is probable that these diifi^rentlv shap.-d terminal joints are the si'at of some

special sins.-. bat what that <ense is has not yet been determined.

The stai;-beetles are a nnnierons famih .
there bi'inK nearly six handri'd specie^

known from various parts of the worl.l. There -.m- onlv two other i^riti^h spc^cies

m'ither of wliicli issatlicic ntly kmiwn tohave had any ]iopiilar name bestowed upon

it. It must hf confessed that the scientilie men have tried their best to maki-

up for the dehcienc\- bv wivini; both line-soundinf! names with a fair number of

svllables.' The word doreus ain'lied to one of ttiese is evidently from thi> (inik

(or an ant<>lope, but it is not easv to see whv it is so called. It is about an iiuli

Ions;, and much like a diminutiv staii-lM-etle. except tiiat the mandibles of the

male arc onlv as larRc as those of a female sta;;-beetlc. In both sexes the colour

is black, and there is no difleren. e in size except that the hind-body and wine-

covers are broader in the female. The )irnh is somewhat similar to that of the

Stan-beetle, and feeds internally on the wooel of decayinf; willow, beech, and oak.

The I-V.-ncii call it I.a Pditc Hidic.

The third species, whose -c ii ntihc name signifies the woo<l-(listroyer,is a smaller

Insect, little more than half an im b Ion),', shining black, minutely pitted on the

Inre-biHly, whi< h has its front pari cut away abruptly and formiiiK live small tooth-

liki' projections. I'he lilile head end- in a curved upriijht horn susfic^itive of that

of till' rhiniKcr

in the fi'male

and strai^;ht,

the litlli i)its

s in the male ;
b^tt

it is much shorter

( )n the winf^-covei -

are larger and run

I-;i;C,S OF KE!<TniH trt-ORV.

one mto another. The i^rwh, whii li

h\e- in decaying; ash, willow, aii^l

ollii 1 trees, i- >omewhat like tli.it

o( the staf;-beetle, except that ils

hinder parts are not swollen -it is

indeed narrower there than Ix^hiiui

the luad.

aii'h>i i|»"iii- M..I ,a<'i Iriicin
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ArEkPILLARH.
(.Ill TtiilUrH lit till' K<<iiti-li

iriiiiiiil A hin'li Iw'K. wiHi
As ihry g. i l.irR.T ttm

The Ksntith Glory.

Althduuli in n™ii;il appeal ami' this spli'iidid

niotli risimblis the cKgfrs, tlie Vfry Cdnsidinible

iliffiTinif in llu- oatcrpillar shows it is iii>t i losi'ly

rilati'il, and thr autluirities have iivcti'd it into

a separate finiilv. If the photograph of this cater-

pillar is .ompared with those iUustratinK the

article on v,-.- • (page J4()). it will be seen that,

(|uite apart » .n the absence o( hairy eovering, the

Kentish git i
• aterpillar is ipiite diHerent in form,

ta|»rint! i the head and having a pyramidal

elevation .m the last segment but out, whiili

suggests a resernblam e to the caterpillars of the

_ hawk-moths, a likeness increased by tlie oblicpie

^^L white and creamy striiK's along the sides. It is

^^^^^ M coloured green, paling to a whitish tint on each

side ol the central dark-green liiu'. It attains a

length ol about two inches, and in a|>propnatc

localities it may be found feeding on birch from the

end ol Mav to July. When newlv hatched they an

black, but after casting their skins the black becomes greemsh. sprinkled with niinwti

black dots ; later they boicime distinctly green, and the black dots are restricted t..

the lower surface. In the young condition a number of the caterpillars will chiviv i

together on the twigs of the birch, presenting .1

peculiar apiH-arance with their fore-parts raised

Irom the twig. As they get larger they scp.irati

apparentlv to avoid be-coming too noticcabK

When lull grown they construct a rough dark

h .iwn cocoon on cjr just under the surface of tlu

ground, and sj»in up moss and vegetable debri-

into the stnictm'e. Here they change into blackisli

chrysalids, with rough points on the segment-

which enable them to wriggle out of the cocoitn

.1 few days before the moth emerges in the follov.

-

mg spring.

About April the small, tawn\-brown males tl\

in scmshine seeking the larger, paler-colourcil

females, who sit about on birch or heather until

after dark. It is a forest and moorland s|jecic-,

in the former fre(|uenting the ojx'n places whc"

there is sufHcient light for the birch to flouris'

Its old name of Kentish glory ' was probably givi 1

to it from its !«-currence in Dareiifh WocmI, nc.

!

Dartford, that former )>aradise of the Londi n

' I^tiilniiiiis vcrsiLuKtr.

III. K.iitUh Khirv li.i^ jii

. hrv^lU 311:1 CIVtx-j: Jt tlH

li.is I liilllx^ up a twig. 11)1

wiugi havi' rspwiilri] tuUy,



Upholsterer Bees.
I.i7

JK

>^nto,„„l„^.,st, „|„,M. j;|„nr, (in ;, ,|,„.|,|,. ,,,,

<l.|«"ir.l. Til^at,. K„r...t, in Su~.,.v «,„.,l',
"I tills innih, but it K |,\- nc, in..Mn-

1 ImVI- liMl);

I >ti(in«h,ili|

1111(1 the m:ik. about t«„ ii,,.),,^

larKi', purplish -bnmn
••kk,

•il'iiiK th,. twif;, „i binh.

and

laid

a(ri)ss til, wmii-,
11 i|uai-|ii-. Thr
ill ilcpiil)!,' i,,\\.

Upholsterer Bees.

Ink I.iai- ^'l|!^)

",;;;;::."''"' -"^-i'"".^^...iia,,i„..

Ill lli.il-

I iHdon^

IllV-.lh,

;;'£:"-'"''"" -.':,,;' i. ^ i n

. <lan,t;i. r
" '"1"'^ tl„„u,l, an.v n.uKhn..^,
"I 111' IMit thai li,> msl In It
'"It a >.:,., t l,„ l„„ln,l, „vp,n
]"<" U, dcvulc a Mnall .pa, v ,vl\
ii"t iipnji tlH'ir imii s,,,vti,„„ |,„
till.- puipoM'. but imp,.ii lianviii^-
""iii "illi.Mit. I.>.t u> (irsi. !,„«-
(V.T, bncily „l,., t,, ,„,, ,„ ,1,,-,.,.

;'.' ','" '""•"'' 'I'l- ain..„K l,,v-.
I ntler tl„. h.a.l ,.| larpintir-b,...

woliavi.alr.advir.rnliiin.dMv.rd
-|wi,.s that b,«.. into branibK-
st™is and divid, t|.,. hum,» inl„
«lls bv buil,|,nK :ip |.a,titi„n-,
iiin-p It. Thr htil,^ .„|i,.,rv 1,..^.,

llial >x,avat.- tl„.ir nc>ts. somJ
pccifs m tl„. stnns „t brambl,-,
ind (ithiT plants, and s„nu. in the
'arth, form r.lls bv lining, ,j„.
I>iirr»«- Hit), :, n„id sivrction fr,„n
tin; nioulli Hhi, li hardens int„ a
dcliiatf tissue, not unliku j<,.ld-
'"•itcr's skin, but (inei-. Thne i.
icasoii for the use ol this n.aterial
111 the fact that the provision for

I

lie food of the future grub, more
'''

li.piid than is iiM.ai in the eas,. ,'

ul the solitary- bees. Tliis to,xl "
(..I. .In,..,,;;;;;!;.;;;',;

acd a,lapi,-d tu ,(,,. lorin r.,„„*'l
'

Jf. Ma.n
KAF-CirrTJ-TR, ^
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••*,
i(insi>ts III iiiilKii 111 Hhirli Millii iint Immv is aildiil In ciiabli' thi' Iht to kiuad

it into a pasly Imiip. I'riMipis is witlmiit the usual iHilliii-inllirtiiin apparatus

im tlit^ liind-U'ns ; and (or this reason it was kmn sus|)iit«d to lx> o( panisitiial

habits. But though parasitism has Nin shown by Mr. K. ('. I.. Perkins to b<- indulfjeil

in by some o( tlie numerous Hawaian spj'cies, the charge does not lie against our

native siKiies. It is now shown that tliev are (i( rather primitive ornani/ation,

and have to brinK home their pollen and honey mixed- in their interiors and

reMurnitnle it (or the storing of their eells. The mixture being more hipiidin

I haraeter, llu iells are lined to make them wateriirix)! for the holding of it. l*"or

the purpose of laying on the lining secretion, the tongue is specially developed into a

>on\euliat triangular organ, broad in front.

In the luighbouring genus coUctes, 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 the\

have a similar shapid tongue, and mix a good deal

of honey with their JMillen. They bring home a

great quantity of pollen on their legs, but this is

mixed in the cells with so much honey that, accnrd-

iiig to Shuckard, the mass ferments, but is never-

theless consumed by the grub without any ill

results, the more liipiid portion l>eing consumeil

lirst, the more solid later. S|>eaking of the uji-

holstery work, this author says :

" The beauty

with which these cells are formed transcend-

lonception. Uach consists of a succession of layers

of a membrane more delicate than the thinnest

gold-beater's skin, and more lustrous than the nuisl

Ixautiful satin. In glitter it much resembles tin

trail left by the snail, and is evidently, from all

ix|X'riments made, a secretion of the Insect

elaborated from some sjK-cial food it consumes,

and by m'-.ir.s M its bilobated tongue, which it uses

as a trowe!, it plasters with it the sides and the

bottom of the tube it has excavated to ilie extent necessary for one division. .\s

this secretion dries rapidly to a membrane it is succeeded by others to the number

of three or four, wliidi m.iy be separated from each other by careful manipulation.

It then stores this cell, deposits the egg, and proceeds to close it with a coverde

of double the number of membranes with which the sides are furnished, and continues

with another in a similar manner, until it has completed suthcient to fill the tubuhir

cavit\-. which, alter closing the last case similarly to the rest, it stops up the orilirc

with grains of sand or earth."

The carder-bee ' is one of the upholsterers that go abroad for their materia!-,

and her decoration takes more the cluirai ler of tapestry. She is a larger bee t!v.-n

those just named, her body half an inch long, and the spread of wings an inch.

> .\lltlniliulii iu.inK.ttlll1i.

A I.EAF-CeTTKR's CELL.
.\ iiiiHb i< 11 OiLKli, il anil > iiUrni'il to >Ihw tww
III l,avi.» iiiT iitrviit .iinl r>ilit,-.l to Ktt IlK- Innii

T'lgiilri^l. Thi' {iluiKwr.iiih i» hIhxu tlir<'<' linn'-
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She is ton InrKi" fnr brnmblc-stcm cxplc 'ution, antl (1(«> n.it appear to relish hard,

manual labour siuh as is involved in di};nins a shaft in llu' i-arth ; s,, ..he look> out

hirthedisii-ed tunnel ot some other Insect, such as the musk-beetle or the (;oat-moth,

and appropriates it to her own use. This is the Inseet to whirh (lilbert While

reters in the following passa;;c>, though he did not know its name :
" There is a

sort of wilrl bee frequenting the Rarden-eampion for the sake of its tomentum,

whieh ].robablv it turns to some purpose in the business of iiidifioation. It is very

pleasant to si>e with what address it strifis off the pubes. running from the toji to the

bottom of a branch, and shavint; it bare u ith the dexteritv of a hoop-sha\er. When

it has Kcit a bundle, almost as lariie as itself, it flies awa\ ,
holdin;; it secure between

its chin and its fon'-Ie^;s."

In addition to the jjlant mentioned by Wliite, the i-arder-bee pathers her

cotton-wool from the corn-cockle, the cpiince, and other plants with downy leaves

and stems. With this she lines the cavilv seleited for her'operations, and iVunis

-//. Ii,„lm. ('».<". 'n; .11 U,.;i.. / I .«

F,(;<-,. (iRen. CuRVSALls.

It tliis s. riis ol iihotograplis i^ shown wh.it «« tell- "f llic l.-.ifi iitt« Ur i"iii.iiii ai ,li».niit pi iLkU. Il.f.ir,' tli,' fll i- i l"-'i! .m

>'Ke i' l.li'1 "11 the mixture of tioU<l. atl-1 tlDliey Ulion wliitli tli<' (,'rilb i< tn f,'e,|. In the *..
1 nhoK.fjrLitih Ih,' inI1-i;rim il fitnb is shown

Ml its eell alter having di-po^al ol 111,' loo,|.sniiplv. Th,- third |ili>.toKrai>li shows a nil t nt op-n alter tli.' itrnl, has
,
lianK- ,1 to th,-

rhrys.alis.

her cells in it, coating the inside of the cells with cement to enable them to hold

the pollen-honey mixture with which she next stores them. This is the only ISritish

species, and here it is restricted to the southern parts of Kngland, 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 tht; fashion adopted by our species. The

grub, before pupation, constructs a cocoon of its own excrement connected b\'

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 empty snail-

shells for nesting places. One of these - only uses the broader body-whorl of the

shell, shutting off the narrower ])ortion 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 happens that a species of osmia builds her nest in the mouth

of the shell and blocks u;' the carder-bee. As the latter is ready to leave its eel!

before the osmia has completed its transformations, it dies a prisoner in its cell.

' Anthidium iliatlema. * A. soiitom<Ii'nt.itiim. ' A. beliicosiim.
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.0 everyone. «l,o haV ™™ Vo.t
'„^::",'"'™"' ""?"'> '" -'"-'-'^. ""t al.o

skill wi!h which theseVcscu ;,;»;, la^nr''"'," ""'f
""^ "'*"'-^' "' ""-

cells. Sometimes the foliage of one , eul /r

t

'"""
'"'T

'"""^' "' ""'i^

the rose-grower who takes i.riH, in ,h
'"-i.-tree is specially attacked, and

as flowerl-is rather emiAVt^^ M ^^ «™^™'.l^'^f'-'«i™ of his plan,, -leaf a well

this havoc. Al, the le"f^*^r,t;™"I' „.;;'" ?' ^' "^ " "'^" ""^ "•°"«'"
the species that do so mostlv ar \{l , .hb^r.: r^'T''! ''" ^''^''^ I'''^P°«'

:

cutter .3 The ^ "iniimib
> ^ leaf-cutter -> and the patrhwork leaf

first-named
usually makes
its nest by
boring deep
wells in the
softwoodofan
old willow, and
sometimes in-

stead of
rose-leaves
selects those
of the labur-

num for its

dcpred ons.

Then r.crin

which most of

the species
work has been
well described

by Sluickard.

He says:
" Having li.xed

upon the pre-

ferred plant,

rose-bush or

laburnum or ™-.

™

p..m wi,b „u,. tw„ ^p.™.;, .Hb^'r^TlhX;",;,?;,",,"™' "»',»' ».maUci,e,Tv

of silhouettes would his sci sors and h.s
'

""-"" "^'"^ "s mandibles as the cutter

this .ngciiious httle creat re plv't^f.ooTs i isTumL^H "..'"k^
"'" ' P"«'^' ^»^

or semicircular cutting ueing thus sneedilv Hi ™t l !i u ^l
"''*""'=' The oval

to the surfaces, the Insect biting it '^.Tnt-V, t'^i'u'""'
""•' ^'^' *"" <^«nsing

remains within the cluth of trWsrnd'\vhenTh; fir'""^
""' °« "'"^"^-'rilv

e.xpands her wings and Hies oft wnt/t ^L h 7, i'"^'
""^ '")"'""« '•'''""•"

being carried Pe^endicular^t:'!:;;^;:^ ^ J:-: ^irt^t.::'::::^' h^r w^^^^

In this tasi- Instead of >

tiw. and packrd with t

.\EBT OF LeAP-cltTING HkE.
Jit drayln, „„od ihr tnniiiJ ha. 1«™ bor,d i,Two s,parat«i coll, are „«, m thi- l„w„
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llu' nii'iitarlc, ;in(l airiviil M tllc moutli iil tlu'

aiKlliiri- witliin wliiill slii' ha- In iimvi'V it, slic

lulls it to its n(|iiisitu tubular lunii and thrusts

it forward to tl.c boltum ol the ravitv. The hrst

piece- (or tin- lining of the cell is al«a\s oval and

larf^tT in proportion to tlu' smi'ct-'dinf; ones,

whirli, to thr nimiliiT of thri-i- or four, an- sumi-

circular, the hrst piece having an extra use to

serv<' in forming a concave bottom to the cavit\'.

Having completed the requisite manipvdation

for adjiistinn to shape the esternal linint; of the

S,'i^\;Vm^'"l""l"il'."i''i.''T.S^iV*'MiK^ buttom and sides of the first cell, she withdraws

t;™'i;:';r;.;";,;l;"i'l:in.S;'iJ°'''''''''''"'''"'"'' backwards, again Hies off. and. as if she had

traced a trail in the air. . . . back slie wends to the same plant, and pro.\i-

mately to the spot of her recent triumphant exploit, renews the operation,

but "the result of which, this time, is to be semicircular. Home shi'

flies again, and the arrangement within of this piece is different .

for this is simply 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 fourtli the fomth

also is similarly placed, so that one lai)s within the other, the edges of two of tllese

cuttings ne\er 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. .Xnot.'ier duty has now to be performed, indeed that for which all tlie

preceding labours were undertaken—the provision for its young, wherein it

perpetuates its kind. . . . Having completed the reipiisite store of honey mixei!

with pollen, this i.i 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 gattiered

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 trans\'erse 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 sureh- :

and three or four, or five or six times

repeats the operation, returning each time

with each piece, so many luning 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 u)) with earth. The bee

A Uee Parasite.

Iilm.uiiioi.s Ar<- not iliv only ''tiitiiiis troni w
riin.r> Mill,r. Aiiothir bf.^iplioxys— to sa\

^i i.idkinK -1"! i.i,.\i=ior.ws. lays lux ik;

1.11. r^L-.'Us aiKl th.' youiiR cuiisiinii- th,-fK(! jikI

iRi-i-. This is th,. btf th.it (lixs thf iiUschicf.
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tube, ami ri'pfiits thi' prciciss until her t'KK-supply isi-xhaustcd.

i-.msiimi-d its food-stiiri', it spins a lustrous silki'n coimkui

(if its all, and undiT((iies the chanKi's into thi' chrysalis

then boris anothi

Whin the (;rub ha

attached to the hanKing

and perfect bee.
< .. „

Our other native speciis proceed in a simdar manner, thouRh some of them

work in dit^erent materials. Thus, one ' makes her excavations m the ground of

banks, but lines them with rose-leaves ; another^ mines in sand, and sometimes

uses the leaves of bird's-foot trefoil (or her upholstery: a third,'' like \\illuf;hb\- s

leaf-cutter, makes hers in wood ; a f..urth* has been found nesting in the stumps

of the broom. The common species,

again, has sometimes been found to

use the /tcUils of the garden geranium,

in which she appears to come dose to

the poppy upholsterer," which lines

her cells with the scarlet petals of the

corn poppy. This bee is usually found

in the neighbourhood of corntields,

and sinks her shafts in the firm earth

of ro;ids and well-tr<Klden footpaths.

Cutting semicircular pieces from the

bright-red petals of the poppy, she

uses them m 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 earthworm,

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 various

species, 'vho are not slow to avail

themselves of any previously existing

cylindrical hole of the right • ize for their nesting place. Bamboos used for the

support of tall plants in gate .ns are frequently adapted to their purpose .screw-

holes, pipes of small bore, and gun-barrels also come in handy to some individuals.

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 tlie fact

that they are more or less spotted with black on their downy wings and bodies

» Megachile circumcincta.

Ph<Ao byi If. J. KM^d. f.t.>

liiFF Ermise-Caterpillaks.

Oneof thp snialUT" woolly btars " that may }> *

sumnior or early aiiliimn. hiirryiii

many low wocds. Natural *'"

M. arRcntata. ' M. liRneseca.

' Megachile albocincta.

* M. ver,iicolor.

ArctiidEE.

' Osmia papaveris.



Ermine-Moths.
till' name „i i-rmim-motlis an.Kars tn h,. i v.r,-
may b.. s..,.„ .i„in, „h,„„ „n . , b^,' / ,;'''''T'""-

"""' """"« ""' ''^'^- ""v

«",,( by contraM with hi Ir" « ? 1

'

T'"'
''

^' *-"^''lv "vi.l-nt

I'as d.v,H.n,.,l ,„ buff Tvpi^i '™L T' ' '" """^'^ "»• '"^'"'
black <l„ts s<attm.,l o •

-r h,

^1'"""''"^
'
av a wnat number ot small

spot n. the middl.. of each scKm..nt
and one on each sid,.. The .ater-
pillar.s on,, of the "bears," and under
'Is lonK, brown liairs the b<Klv is
brown with an oranp.-red strip,, down
th,. middl,. of the „,,|„.r surfar,. Its .-. pncral f,.eder on all l<inds of
plants wliose foliage is clos,. t,> the
wound, whereon it mav b,. found
dunnK August and September It
then spms up a slight and far from
roomy cocoon into which it weax-i.s
Its own hairs, and having ,.hanged to
a dark-brown chr\salis, passes the
wmter and spring in that condition
the moth emerging in June.

A \
.

ry similar moth is the water
ermme.s which has all the wings
white, with a black dot or two on the
fore-wmgs. The yellow hind-bodv is
white at the tip. It is not a common
species, and is only found in the -.» , -..h-u. .,.,„„,

neighbourhood of marshes, where its catemill.r ^on the plants peculiar to such places !, ch'^ T "^'f
'^P""' '" '^^ing

yellow loosestrife, flag and waterd/ .W t^ """' ""'""-''erb, lousewort,

dotted with black "™;,s from which .
^'"^.^•"'-^Pi"='^ is dark brown

brown hairs. It spin
' uj 1 Au'r r

'' ''"''"''"' '""^ "' ""<-
similar to those of the white ermine fth ;, TT ""'^ '^'>''>-^^«^ "'^
vmains in the chrysalis stage durTrihewim f"'"

""' '" '"^'^" '^"S^- It

its appearance in June
*" ""-" '""^ "?""«• and the moth makes

bein^c:::::^^'::,!:;':;™,:
:; t/'i --r' '-- •"'^ ™'°" "< .he fore-wings

colour and in another to hi yeSow' X'VT"''' '" ""' ^"''''"'" '° "'-^to iignt yellow. The hind-wmgs are usually paler Several
' Spilosoraa menthastri. i s ,„.,

1 I' "-'• several

SiiiiJLir III a

'CFF HR.M1NE Moth.
fa. HatiUy.

ssAs!t;:A^'Z:^,ts:;:i
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nihil- luriiiWhk cl.it- .nv MMttnv.l .,l.in« 111. Inml . Mk. "1 lln l.iiv-« Ul^;-, .iml

,, ,„„„. ,11- I,- imlHinitr iil.li.inr liiir .MmilinL; hum tiir h|i ... tlu' liiml-.iurKin,

ll,,.,,. ;,r. i. l.»- inuTTilMr v,,iii,l,l.) -tiimII. l.la. k -p..!- . ii Hi-' Imi.l-winK- al-... 111.

Iiii„l-t„«lv i- v.n.iv. »itl, tl.iv r..«- ..I l<l,uk >l..il- !! ...f.l'ill^"-. «l.i.li..ll."

tri.'- t.. Ii.ll. "- K.t rid .ll ..111- KMnl.ii ».v.l-, i- > 1".«m. li.mM nutiii.' nuu h lik.

tliMl ..I III.' Willi,' .rmiii.v ll 1...1- .11".!. i.ll kin.l- ..I l.i«-Kr..«""; pl^Mil-. -piii-

,,,> in .\.iK"-t .ii- S.-i.l,nib..,Mi..l i..i-.> til.' wiiit.r :i- m i..llmiwii .
hn-iili-. Ir.nn

whi.li til.' in.itli lii-.':ik- ..Ml ill Jiiii.'.

One liiitli.i- -pf. ii ^ nii.-l b.- iiiiiiti.iiiiil

tlu' li'lii;ili- al.ilU' liiivi' wl.il.' wiiiK-. "itll

sm;ilKr m:il>' i- iiitir.'lv

lire nut virv pinmin.iit

Thi- i> till' iiiii-lin-in.itli,' in wliiili

... .ir -.'V.'ii liki.k il.it> .111 I'li.li. T'x'

M Mii.ikv-liv.Avn i.il.iur. iipun wlii.li tlii' ikirk.'i' (1..I-

r..iii tlii- lii.t it i'^ .-.m.-liiili'd tlwt ll"' mii-li"-m.itli

i> I'llilil.', Mnil that til.' I.miil.'s, ttli.i I'Xp.i-.' lli.in-

M'lv.'s t.i vi.'W miuh iii.ii-.' tlKiii till' iii^il.-' "li""'

til.' 111. ilibl.' whit.' irniiii.'

The Waip-Beetle.

,-I'.Hkk.

c„i,-i.i,.i....J

.,11 a 111;., k «r

hotly, tlii' 1"

.\iii.iiiK th.' I).'.'ll.'> .ll tli>' l.iiig-li.iiii lainilv- whi. h

(.'.',1 a> (jriibs in tiiiihiT is .mi- that ma\- IriipK'nlly b.'

sen in siimmi" tlvinK abmit Him.Ts. I.ikt- ..tlurs ..( il-

lamilv its biK'.v is l.mg, sK'Hilir. and -trai.ilit-si.l.il, it>

1,-Ks and aiit.-nnx arc l.mK. and its .'.il.iiirini; i> bla.k

and bright \.'ll.>w. Til.' \-.ll.iw is laid in narr.iw baiid-

a.r.iss tlu- iila.k, and tlir siip,rli.ial appi'aran.'i' pr.-

-.'iitc'd i> that .ll iiiu- .ll th.' -mailer sp.'.ii'> .il wa-p.

Tlw mann.'V in wliiili it m.ivcs its Imif,' li'|.;> in walkint;

is \-fr\- liki- till' miiv.ni.-nts .)f a wasp, and it a^itat.'-

its antinniu in priiiM-lv tin- sanif m'tvims mann. r a-

thi' wasp d.K's luTs. Tiicr.' .an be littU- d.iiibt that tlii-

, ,l„se fj.'iural r.'-.'nihlanc-.' t.i a wa>p larK.'K' pr.iti.t^

. tlu- bci'tlc Ir.im bi'ins .'atcn bv bir.ls, f.ir it must b.-

'

ii'mumbcri'd that th.' .'.iknirint; (it a wasji ii.>t iii.'ri'l>-

dvcs'notia"i'il th.'fact that it i^ dan^.-roiis to nu'ddl.' with it <in a.-cmnt .if it^ >tillK»iW

powers, but that it is „bj,'. ti.inabl,' as l.i.id t., m.,-t .iratiilv^ at l.'ast. Ihc Mr.inKlv

, ontrast.'d bla.k and M'll.iw, ..r bla.k and nd, wlu-r.'V.r hiiind as the pn d.miinatiiii;

feature in the col.-urinM .il animals, niav' be held, piimafadc. as presumptive evideil. .

that the ereature s„ e.il.iund is in.-dible. ,.r at least unpalatable. (
rc'atiires .,'

coloured have the habit of b.ildlv. s.,metimes ostentati.iusly. e.M...-i..K themselve-

to the view of the natural enemies .,f their kind, as tluiuKh f.ilK
,

„„-c mi- hat

the si^niiicance of such colouring is .eiu'rally imd.-rst.Kid. Thu- the cat. rpillar of the

cinnabar-moth, conspicuouslv cilourcd in alt.'inat.' rings "f

™-f" '"^ ^
»;^;

feeds oiK'nlv all dav in cr.iwds on the raKw.,rt. not tr.iiibhnf; to hide itself under th.

leaves The cinnabar-iii..tli itself, simph' c.l.iured in black and crim-on, flie>

l-,7ilv'in sunshin.', and the s.,mewliat similarly .irnaniented buvnet-moths sit .m

fi.iwers in company as tlioiinh there were no such creatures as Insect-eatnin birth.

. Iiiai.l„.r.. m.'n.li... ' C.T..ml»'ci.l.i',
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1/

'
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t>Hsci:i*K Wasp-Heetlk.

in .i...iL.r f..nii i.> til. y.tl.iw-K.ml.a s-'f" 'hi- »

,^ ,.

thr

liiit 111 nturii I" imr w.i-Ji-lik'' ti"'''-

AlthciiiKli It li.i~ iibl.iiii.<l 111'- |>"P"l.ir nam.'

Ill 111.' Mv-p-lMillr. 111.- ri-M-nililaiin- i- ""t

11,-arlv «ii «"i«l as in -i,m.- n( til.- ni.ilh- v.h<'r.

bv lii-ini; lli'ir ~'al.- "" >-nu-ri;.n. .- (mm tli.'

.hrv*ali>, til.' winn* aN.i r.-mbl.- tli.«- "' •>

wasp an.l briiin ab.Mit a Irm- lik.-n.-^s in d.taiK.

Exc.pt wIh-11 "1 IliKl" <l>'- «'"><' "' "" "•"'

bt'iilt- ar.- k. pt in ..m. .-alni.nt Ixn.-.itli

winn-.„v.r~. And \it. llu- IlkIv "f th.- waM,

iKiHi; ni.m- r.iii~pii-imiis than it- M-mi-traii-

par.n. wi.iK-. it apinar- t" Ix- sum.-i.-rt tliat

tin- winn->-.ivt-rs .il tlw b.-.-tl.- -Imuld luiv.- a

pmial .-"l.mr r.-M-mblam-.- t.i tli.- wasp's b.Klv.

Of .iiiirs.', willuiiit s.mi.-tliiiiK impKasaiit m its

tasti- 1.1 ba.-k iii> its .•.ilmirint;, birds woidd simii

U^arii, pi-iibablv. to distinnaisli lM-t«v.-n th.- r.al

wa-p and its imitatnr, but th.- unpli-a-antm-ss

, apixars t.i b.- tli.r.-. i':xp.rinu-iU- hav.- b.-.n

rw.»,l „
[F.. s,.p. i-.!..:

MuLLEIN-BEETtE.

Cr ol Ihr ...pbnlli-i, but K.rc»|y
»;">f-"|";

"
,,Uf.-i »iih vf!rtjw-«r"v •'al'* 11"! banAil with tjiac

i'. is foiiiKl in Earope, but not m brUBin. F^ni in..

the acltial iirv-

hi- tlur.-. --
,

mad.- in f.t-.linK lns.-,t-.atinK biriK and r.-i>tiK-s

with tlusi- str.mnlv inark.-d Inst-.ts, aiul m thi-

majiiritv .)( tasfs tlu-v hav.- b.-.-n ri-j.-.t.-.l.

S.)m.tinns, wli.n imiH-lli-d by liunn.r, an

att.-mpt has bi-i-n mad.- to .-at .mt- but

till- i)ffer .)f a socimil helping has b..n

r.fiiscd. Ki-c-i-ntiv wc suppli.-d a wiisp t.i a

l.inK-can-d bat that wi- kn.-w t.) bt- in a fasting

cmdition. At lirst it was n-fiisi-d, but lati-r

it was eaten. The next day a second wasp

was offered, but the bat refused t.) have it.

A similar result followed the offer .>f the lar^e

yellow-underwin« m.)th, whose hinder wm(;s

are banded with black.

The larva of the wasp-bcetlc is a lonK,

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 dailv accessions to their numbers,

s The familv were puzzled at this irruption, and

fears were entertained that they might be

'
infesting the furniture or woodwork of the

house; bui ultimately they weie naLcd lo

ClytuB arietis.



Caddis-Flies. ii'i

•• K.H« .Kal „> Ih. matl.r „t „,.: ,„,,k. - M- .,„Har:,n,,. i„ ,„„,. .„„lm that ami ,,.. ,„||„„.i„, „„„„|, ,„.„ „, ,„, .,„„ „„ ,
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N. .,„,l ,|„. .,l,„„„ w.„,.-l..,.,l,..^ TiK. I,>rn,,r U a bttfr „ |,r,-,.,„,,ii;,.

.-!..,> - ,„,„.|, ,„„||,,,-, „„| |„„ „„ ,„||„„ ,„,„.,, ^,^.,^. ,^^^.,,^, ,,^^..^. ^1^^

i lu' .*'^"T "'::"''""'f""'"''
""•^'' '- '• '">" '""'' "' P"n>l.-I>...«i.. >vln,l,na« III!' tttivt III niakiiit; ih,' U-,!],

»h(n„vii„na(larkl),i.knr,Min(l
li'ok like i.iir III 111,' hiiirimiiiK

«a>i.s with a liind. >lin(I.T wai-i.
I'hr |iii iiv iniillrin-bii i|,..-i ,|i,nvii

ill "II' "I .Mir phi.l.iKra|ili-, liil,,,,!...

til tin- -anir ^'inii-. hut is nut .1

"itivr, tliiMiKh Kiinip, ,111

It >hiiiilil hi- aildid t|i,,i ii,,.

i-.iliiiiri(l baniU nl ;:i,' birtir, aiv
not dur 111 piKnii'iit in thi- wiiiK-
l"V." itM'K, but 111 .1 l.iMT ol
^lal anil hairs arranged niinii it,

i!* .. la-ilv hi' Min with tlu' aid
III a piirki'l Irns.

Caddii-P'ei.

M'inv a nati' t had his

"bsiTvinf,- larnllv I'. awakimd
im Iht' marKJn nf a pond nr stnani.
He may |ia\i' starti'd as a b(>\-

lalihin/,' " tiddlirs " wiih a small
nit, and wuiild Ihin mt intonsti'd
in thi' very nuniiiuiis and varied
forms of life that hi' would brinf;
up with cvt'ry swiip nl his inipk.-

int'nt. Amon(,' tlii'sr would almost
I'l'rtainly bi' the grubs ul somi' of
the laddis-flics in their remarkable

^md^'nlnr " """'
'""f

""" '" """"'' '"^'"""'^ '>^'"' b-n taki-n home

tml'dd t^^^^it^r"-'
"•"'"• '"" ^""""^ "™^ -' "-' -"•"" "' ^'"'"-«

It is open to any reader who has a.cess to a pon,' or stream. lan;e or smallto do hkewise-eollect a number of these eaddis-eases, . d, placinj. them in an

e?d'd,"""fl'° '™%V''' ^"'"•'T™'
"' *",' caddis •worms" inlo the'hair "win; d

Lv^; „n
"•

^.^^l'"^"-;-^
'"•^

^
"»'""' <"-d^'f* "f tlH'ir own, eharacterizedh\ the possession m the hnal sta^i- u( (uur wings, whiih are more or less liberally

' CJytiis ariuatus. . c. mys.icus. . f. vorbasci. .
Tr.di.ipti'ra.

ADDIS lav

.,, .I«.i..v'
Ihf boily iinil thi' ,111111111,

I" ilull coloiiri'il, but rhi

n- ti.iiik-Hilh tit'
'•'i -ir.iixh! ii) (ruLt. Mi.-t ..( th.'
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ddthcd with liairs. In this stafji' thi'.\- lomc rather closely into riscmblancc with

nicitlis,' and in other ilays some of the s])ecies were for a time regarded as moths.

Tlie majority of moths have the mouth-parts developed into a long tube which

can be coiled up after the manner of a watch-sprinR when not in use ;
but a few-

species of moth are dehcient 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 tore-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 antennic, and in some species these are several times the length of

the bodv. They arc 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 eg.gs in a small mass of jelly direct into

the water. As in the c i-e of tlie eggs of the frog and

toad, the jelly absorbs a great volume of water, so that

in a short time it has become a cylindrical mass nearly

tour inches long, and half an inch in diameter. Such a

mass includes four or hve 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

davs about the jelly mass ;
then they set to work con-

structing a small case of any suitable material they find

handy. They are born with the knowledge that protection

from the numerous enemies the water contains is an

essential of existence. Pretty little objects thev are at

this stage, as they roam over the weeds and thi bottom.

Spinning a tube of paper-like silk around the body, they

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. But svich

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 offering

> I.epidnpter.l.

Spawn of Caddis-Fi.y.

'I'hi' d.irlt (lots .lO' the jtrnTi ruRs
rn'boiidrd inacylinilriral maw of jriiv.

Orisiiially it was Iorkcf. nrarh' a halt

brinK ilo'ublud up behind the |iortion

that is shown clearlv. It was attachcil

to the -i,'m of an aqiiaiir grass. N'atural
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CADDIS-FlV and CADDfS-CASES.
Abojx IS a coraniou ciJJii-il, a„ ,. .^1,. oCoii,- md , h.ii (i,,,,, ,h, ,„,„„, ,,

lis

V

Tl">«-,'" 1^' l™" "» "n- bull! mainly o( mud. the Ihrre to ihc Wi of „„d a oinjhl have a M«e of t«,|, aJM. 0„ i„ the upper „,„ ha. a snail-jhell b.iill ii' a, 1 Vo,

of di-ipfxirn

1 Irlus the si

h'liliofsnai

* of thr casoi
thrm on the i

ilk lininKl. and
l-shcU* rxitinU
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-xtcrior of a
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openings. One species

temptation to larger Insects of carnivorous nature, to say nothinf< of any fishes

that may be in those waters. The head and fore-body, which have to be protruded

in hauHn^ the case along and in obtaininjj food, arc dark and horny, as are the three

pairs of jointed lej^s. 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 othe '-ise blocking up these

at this period attaches heavy stone -) its case, turns round

inside, and thrusting its head out ot e rear end. digs a hole

in the bottom of the stream—it is .(,und only in running

w:iter—and up-ends its case so that it becomes partially

embedded with the heavy stones keeping it in jxtsition.

When all is made safe in one of these ways, the last grub-

skin is cast, and the chrysalis, with its wings, long antenna;,

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-ily walks out.

The mature Insects arc 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 believe 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 they 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

' Micropternii set]iiit\. * I'liryganea minor. ' P. srandis. * Clieimatohia brumata.

Pholo hy] [H. Mmn. FES.
Caddis Chrysalis.

The chrvsali? has bt'itD extracted from
its case. It will be seen that at this
stage thi' parts of thi» " fty " an;
already well developed, the wiiiRS and

e being cspfcially uotici-able.

*%
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'''""• 'w :E. i.,e, r.i :

Mottled I'mber-Moth
Uur ol lb,- coiniiioii,,! „I th, „i„|.., „„„;„ ,,,„ak™ „> jp„a„„„, „ ^ „„„. J,.

;;'
OcioljT aii.l ilareh, bui , hifl,- ,„ ,|„, |.,V,

IS probably- tiK worst enemy that the fr„it-Krowerm this countn- has to contend with
; an.l anvone

aequainted with its worl< niifiht be i>ard„neci for
sayiriK that its appearance in winter, « hen the nights
are long, is onl\- conhrmation of his theory of its
origin. The fruit-grower who knows his Insect
enemies will tell us that, in order the better to ..scape
Ills vigilance ^^•hen she is engaged on her deadivwork of laying eggs all over his trees, the female
has got herself up to resemble a spider, and in this
guise, under cover of winu-r darkness, she climbs
up the trunk from tlie earth where the chr\salis
has lain, and deposits her two or three hundred eggs
in batches about the buds. She is an insignificant

of a band of tar an'd™: s r d Te t'unk "whr?
'" ""

"^r'
'^'^'^ ™"^'^'^

least it prevents the pastage of the vast m.irtv but few
""';''

K
'"^''''- '''

to get up above and lav their eggs or t^ ru'rwo d k"
™ ^>' '"'"" ""'''''"^

The male has well-developed wtag
, ^nd n'^t^ bo:,'r"

•'

''f
"™'"«',>-'d '«=>">•

obsc„rel>- lined and dotted with , darker tin,
" '"

'

"' ^^''V'^''-''^""".

When newly laid the eggs are greenish but
become orange later. They hatch about April when
the buds aiv swollen preparatory to bursting and
freeing the new leaves. The tinvcaterpillars do not
wait for this cNpansion, but bite through the bud-
scales and burx- 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 sjiring in order
that they can appropriate the grubs. The grower
will not listen to this explanation, nor sec the grubs
on the trees

: to him the birds are pureK- malignant
pests who, for lack of other occupation, are bringing
his efforts to ruin. As a matter of fact, birtls who
have to take their food in such minute portions have
no time to spare for amusement : all their energies
at this season are absorbed in filling the mouths
of the dozen youngsters the\- have at home to sav
nothing of their own ph\sical needs. As the cater-
pillar got- too big for this work, and unattacked
buds unfold their leaves, it spins two or three of
these together and feeds under cover. All sorts of
trees suffer from its depredations, but the destruction

[H. .«ar»

Dotted Border Moth.
m-ar relation n( the wintrr m„,h, i,„i ;, j. ,,

..11 b, «.„ ,h„ ,h„„rt ,t^ lit C;
n-.lari<»,m>ll tofcof ,b, .|i,|„„',.

'" I"" Milan lO DPO
iiR her corpulent bodv.
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is mon- evident in nrilKirtls, wluTi- the caterpilliirs ;iie more partial to

members of the ])lum tribe than to apples an'i pears. Where the Kt'^isi'-

band is not in use and the females have been allowed to ilimb the

trees without let or hindrance, every leaf may be consumed, and tlie

tree possibly killed. In spite of all watihfulnos and application of

grease-bands, females are found to Ret to the branelns above and lav their ef;t;s ;

and to manv this has been a mystery. In the ne\vspa))ers during NovembiT, Kji,',,

much was made of the importance of a solution of this m>stery on a well-known

fruit farm, where the winded male was found to transjiort the coupled female to

the branches. Hut this soluti<in of the myster\ had been found at least twenty

\ears earlier, for in her Keport on Injurious Insects for the year i8()j, Hiss Ornierod,

giving particulars of ways in which the grease-band failed to mi'et the case, says:

" Adding to this the difficulties arising from transport of the wingless females in con-

nection with the winged males ... it was plain that even to meet this one matter

of prevention of egg-la\ing of wingless female moths, something more was needed."

Tlio full-grown caterpillar is about three-

\ / (puirters of an inch long and blue-green or smoky-

\. / brown, with a dark stri|)e down the middle of the

^^^ buck and whitish lines along the sides. When full

_^^^^^^.^^ fed it lowers itself to the ground by a fine silken

^^^Bl^^^k 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 I'ebruary.

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

nd is s<tmetimes 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 'ore-wings. The female is entirely unlike a moth, for she exhibits no trace of

wings. The prettv caterpillar is about an in. long with striped brown back and

vellow 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 caterpilla that hangs 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 . the appearance of a noctua, is the small brindkd beauty,

-

which makes its first appearance in February. It is the male that makes an\tlling

like a public appearance, for the female is again a wingless, spider-like creature that

must be looked for on the trunks of oak-trees, where it is waiting for the male, or

on its way to the branches for the purpose of igg-la\ing. These hatch in May,

and the caterpillars grow to a length of nearly two inches, purplish-brown in colour,

with raised black dots on the back. They fi-i'd chiefly upon oak in May and June.

1 HyitLTiiiii dflnli;irid. - .\pi.chfinKi liispidaria.

*:^:y
Mottled Umber-Moth.

|h.niiil.uiolhis-1ic>ttiiatrfSI..

l,c touiid 01. irr'-tniiiks iii win!

N wty iit-irii(ii\ > in spring, alike to (ori'^t trus

.mil th">i- 111 ihi' orthani.
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Mort' 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 hnes and a central spot

of a darker tint, and the liind-wings pale brown with a central dot, and a thin, dark

lino across tht-m. The female has the wings too small to be of any use to her.

The caterpilliii 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 tl 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 yellow and mottled with brown.

It is an oak-feeder, and may be found in April and

May. Several other species le.ive the chrysalis at

the same inclement season, and yet others between

winter and spring, when few jK'rson^ 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 would occasionallv

glance at the public lamps on his way home
He would freqiiently see in winter, moth;-

fuUering against the glass in a vain effort to reach

the source of light within.

The Vine-Aphis.

There are those who think our Hoard of

Agriculture and its predecessors have been on

occasion too much inclined to get into a state of

panic over feared importations of pests, as thev 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 *o 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 it stance is the introduction to Europe of an insignificant plant-louse from

North America. This unsuspected introduction on American vines took place

' Hybernia rupicaprana. * H. leiKopha'aria.

i'la4.. In, \h. sup. F.l,.s.

Small Hrindled Ueavty.
The two scxps of this moth arc shown— the

(iinalc the spirtiT-hkc creatiiro above. Thi-i'

make their appearance in February,



The Vine-Aphis.

fo.HKl i„ vin.ri..s mur I „ml„n but,, h T '''" "'"' ^""-'Pl"* »^'^

nn,hin« much «ns th..,,,., 'th ! i .
'

. r"'
","

r'"
"•""^"'"" '" "- ^'"-.

not until ,»,8 tliat th.. connwti , h
''""''->'' bv "'ni'tv p.r cunt. It was

that datu to thi- present, althouKh
iviiy mi'aiis that scion,,, and pra, -

tii-al horticulture can siiijp.st lia-
hccn put in operation against the
enemy with f;"<>d local results, it

has continued to spread over
Western and Central Europe and
the (ape, and milli,ms ol acres of
wine-producinK Innd have been de-
vastated. The l-:uroi)ean co.nitries
concerned formed a Phylloxera Con
vention, on wliose advice the various
C.o\ernments have adopted stringent
laws for the destruction of all
nifeeted plants, and to stop the
miimrtation of further suppli,s of
all plants that mif;ht possiblv har-
bour the pest. There is food for
thought here in the si)ectacle of
nations with huge standing armies
and fortified frontiers, who have
taken all possible measures against
aggression by their own spi'cies,

being set at naught bv insignificant
Insects individually measuringabout
I mm. !

To the naked eve this Insect

'

is not greatly unlike the wingless
green-fly with which we are all so
familiar, but under a g,)od lens there

certain differences separating

The \'ine .\phis.

\ IM'rlioii of vide
liiKlcr^fmimtl wjiigi^,., .„.„„„. uH-unv
riRht IS an uiid.iTm.iiniJ fiiiiaJp wiih iht'wpiWd ]„al,-, anj bOow ,ha, axain U a i

^S"S;:;j£,^;^™g-|;v,...

t from the true aphis. "YTizz nZin:";;:::;:::: "":::"?::-
,of producing alternate generations on p.nU of d fft nt

"
cies .h"

'"'

bcre a migration only between leaves and rc.t^ In AmeHca the X \ Z J"
attacks the leaves, producing galls upon nem, b^t irPu op^ hri^i'f n

"-'

comparativelv rare, the attack being almr t rest icfed to the iXts wl, ^k
"*'

-usage-shaped swellings are formed, upon which the l^:!:^::;:^^'^^:^
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„ „„ JMUv. A- in Ih. u,v.n-nv,tl„.,v u>v .. v.n,l l,.rm, .ml ,„,»lili„n~ of tl,.

, V „ ,l„n-br„«„ ...-, W..1. a....n".^ "f >l.nr ,„„„>, n„ .., - ,„r, 1,.^- .n,l

m >,.,l.vt >v.- riiev att.n, ih.mMlv.. t„ i.rwlv Innmd ,..ot.. into «h.>l, tl,. v

: :. :,„„b, ..,-..ml .... k :„ .1, p. •n.i> -..s.^ .h. -«vllinK ,,,, „l U. ,„„,,

1 b,nM,it. bmk,r,.v,-.lin, v,n„«,.l, m.>-.-s „1 a Im-hkr m.t,r.:.l lu- n„„.

b..inc nn.bl. I., .lo tluir w,.,k |.r,.p.rlv. .!,. ..pp.r sl.onts b.,„„„. .tunt.. th.. Uav.,

, nn vJm.vv tlu. n,„t> .li.. and tl.-rc ,- an .ml „1 tl.,. plant. \\1,™ th. plant ,~

^ l\ 'vn.-aphis U.ax.s it, and n,i«.at.> t„ h.-altl,y plant,w,tl.n, uad,
,

...

,h o infcct'-l plan, b.von,.. th. ...nr- lr„m «h,,h a clMrut >s at.a.k.l.

Uurin, the- winter tl,,.. v,«.,-l.n,al,.s .vntan, mact...., b.,t n, .prn„ tl,..v »an.U,

"iv lu„n..<l roots, and .a.l. l..v. from tlnrty to forty c^Rs ,n ..-v.Tal batdu-.

Tl...... li'iti'li in (riiiTi tlV'l'Tlusc liatill in from five to twi'K'f da\-

thf winglfss yoimn undergo -.vcral clianm^

A|^^ of >kin ; but they arc soon aiUdt. wlun tluy

§^^^^\^ also lav I'ni,'* wliich in turn prmlucc Hinf;li's>

^^E^^F finiales, and this process is in the

^^K^^ repeated six or einlit times throuf^liout tlu-

^^^B^^^^^fc sumnn'r. About midsummer, liowever, tlien-

^^^^^K^W ehanKe. Some tbe .«{;.* produce

^^HHBBH These up

^^^^^f^m steins whilst still immat.ne, and when theii-

^^^Hflm ^^ win^s ari' developed and free they may tiy

wmK^^Li.- '" '"''''^' """'^ ^^^"^

A ^^W^Sft* aec-omiilish by laying a few engs on the

^A ^ 4QR leaf-buds or the under >ide of the leaf. These

^^B ^^^m ^"'^^* '"''^' ""' '^^''"''' '" *"'^'' ''"'^ "^''^ '"''"^^" 9 in eharaeter. the larger ones produeinL;

,. ..,., mature females, and the smaller mature

males. Koth se.<es of these are produced

solely for breedinf; purposes, for neither of

" "'" '"'""
theni possess the means of feeding. They

pair and the females lav eggs singlv under the loose bark of the vine. These eggs

remain through the winter and hatch in the following spring, all alike producing

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),iier side ot

the leaf with an entrance slit on the under side. They produce young inside the

gall, and these migrate to the roots.

To minimize the destruction caused bv this pest, and taking advantage of the

fact that in America the aphis scarcelv attacks the roots, vines are now bein.i:

•n that have been grafted upon stocks of the American species, which have

stronger roots and a more hardy constitution, owing probably to the tact thai

they have been cultivated for a much shorter period.

Oak 1'hyli.oxf.b.\.

ril,-y h,mti

*4-



Phylloxera of thk Oak.
'"' "'"' '^' "^"''' '' '"
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Tin- luiruipal imllunU aiI .In! in the warlan- atjaiii^t llir |H'*t is thr buriiiiii,'

lit tlif (liM-uMHl plant-, and tlu' trcatmint cif tlir -(jil hIutuc tlicv ha\i' mmr with

bisnlphidc ot rarboii and ^as-tar.

Amitlur nnmix r nf tlic niniis ' is l.)\md uinm tin- imk. Tilt- (tinalr may bi fouiid

tin a (lis,(p|i,in<il pati li nf tlic nak-lraf when' shr has frd. Anmnd bi-r will h<-

found twci nr three i in les «t fnii>. whiiii will hatrh in a hw- hmirs and set up

a (vele of forms which in about twintv-one generations re-ulls in the pHxluetioii

of sexuallv mature Insects, Thi- oak-leaf aphis, like the multitude of other oak-

feedin^; lnseet>. apiM'ars to have no appreciable elfeet upon tlu' tree, and is. tlierefore.

totallv unlike in eharaeter to its convener of the vine. One of our jihotoKraplis

shows a elu>ter of seventy -six eK(,'s from whieh the female luul departed when they

were discovered, but from the si'\en ixn* staiulinn out from the outer eireic it

apiH-ars that she has only moved a short distance, and is enKaKed in depositing

a second batih which alreaih numbers seventy-one. The perfect se.xual indiviiluals

of this siucics are produced in autumn, and pos>es> no sucking rostrum, so can

partake of no nourishment. The female lays only oiu' bif; enK, which remain-

in a crevice of the bark

until sprint;, when it

pr<Kiuees a winf,'ed form

whicti lays e^f^s on the

under si<le of the oak-

leaf. The produce of

all these <'gKs "re wind-

less, and each of them

lays eg^s in concentric

circles, as shown in our

photograph. The
young hatched from

these eggs are at first

."jpamkrt for flight. rather active, and move

avvav from the egg-circle in ([ucst of a feeding ground. They are dotted with small

orange spots. On some young oaks every leaf is swarming with these Insects.

Musical Intecti.

Of a tew 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 diversely regarded, according to the temperament or the

condition of health of the hearer. The poets—and others—have made mistakes

about this music. Some have thought the Insects had real vocal ajiparatus,

others that the sounds were produced solely by rapid wing-vibration. But, as

one would expect to find among creatures of such varied organization, a similar

end is leached bv different means. Some have a real vocal apparatus, though

not connected with the mouth ; but in most cases it is more akin to the action

of Ivre and plectrum. The list of Insect musicians is far too long to be dealt

' IMiyllDx.Tii punctata.

Pkoli h)l

The Cicaua.

Themotnlihrili-dot tht- limct iiiii-iiiaii*. whuw (>

l,l¥i'kv The apparrttii* for thi- jiixilllrliiil

will bi- >h.>« I furthi-r illiiMratioiis. It i with Iht: wiiiK-
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"itli in ilitail :

naliiri'

41.

1

" llilppV tlu- cicndas' lives,

"" •in"tli,r, „r a hie on a .Iriim Th.r,. i

' "'' ""- "'" "I''

vibrations a,v .au«l„ „,, and il
"'v .1,,. nm.al so,

, ,•,„„„

t'ns,h«l bv tbc. otlur mrn.bran.s
•""I 111" t«o s|,i,.|,ls Hhid, ,„v.r
'111' entire a|i,.arat„s „„ the muler
-iirlace of ||„. Insert. There is a
-peeial musele whirh sets the tvmbal
vibrating:, and thes.- vibrations

, an
be \vat(he(l Hhi'n the In-eet is

>in>;inK. K.speetiiiK tlu- si|, .e ,,1

the females, whieh attraited the
iittention of X.^narchns, it is i;ot
<liie to want of the apparatus, but
to the (aet that it is not fnll\
developed. Ilartman speaks .,f the
musie as the " marital summons
Inim the males."

Speaking of the simmis pio-
iluced by American eieadas, Darwin
sa\s tllat when the f^raglc was
anchored at the distance of a
ipiarter of a mile from the shores ,

"f Brazil. " the noise thus made .'

could be i)lainly heard on board.'
allude to it as a musi.al sound, but a noise, and in this h.-

('RA[.a"s Dkim,'
n -111.- ..( a ,iwlf riraita \m,
Iniiii. «vtiirhU*.tvihrai,„(t«
I- 'Tf iMiishi lip an. I iiir>ii-ii

hi

'"111.-.- III,. 1,1111^1

It "ill be noted that Darwin d,Ks not
a noise. and in this he is piThaps justified

•ame siHcies, forwas m the same region. DescrihinL' the •
t,.rrihl.. ,n 1 ••

l.i«h on the trees a^.lmd ^ li ^Ztnl^^Z ^ m! T'
''""'''"; """ '"'"»"

with the usual harsh, jarring tune of its tri^" bu i
™:

, :;r':;::,' "'"n 'b'"*^"'shrdler. iint 1 ,.nrl,.M i„ ., i„„ , , , '
""^ Maiiiiaiu and ra .idiv becameit ended in a loni; ami loud not

able ite

enRinc. Half a doz
ni in the cv(

;en of these

:e resernblin^ the st

mn,i; concert.
"onderful perfornurs mad

:eam-whistle of a

:onside
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:i|>|..iinill\ , ...ii-iil. i.ilili (htliiiii.. Ill III. . Ii.ii.ii til nl 111.' -.,1111.1-

\i,i.M. .Ill ,1. .1.1.1- ,111.1 111..-"' "I Kill.,)... ill. .11'.. lint iii.ik- k. I't

II ..lyi- |,,r llif -.ik. .,1 ll..ii y<mK>. .m\ ni llii in.. Ii..ii Knln hM
, ,1 |iiini(;riil'li wlii.li i- »"i<l> M""'"'"' ' *'"'•'- 'I" ^ iL. I.ir.', " ->

m

.11 till' liiv.iiuil.- .,1 .v.rv (.r..um li^ird Innii lli.iii.r ;iii(l II.'-i.kI In

.111,1 Tli..«iilii-. MiiiiH,-.-.! 1.1 !» !«rl..llv li.iiml. -. Mini t.. livr i.nlv

ili.i. 1

|.i,kIii. ..I li'

ill.' I.lll.l II

>|i.li.. Ii.n.

li, li.iv. I..

AniH null <iii<i 111.." -I i

i,,„.n til, iIiAv. tli.\ H.r.' :iililr.-..l In H"' in"'l . ii<l..iriii« .pilli. I-, ^".1 «' h

r.'L;..r.l..l .1- .ill lull 'livii..' ""' t'''"l >nir.;il- tli.' -Ii.pli. nl- t" -I'.in ill. inn.,M,,ii-

t.'itix tli.it iiii;lilinL:.il. .il 111.' Nvm|>li-. aii.l t.. iii:ik.- tli.,-,' nil-. Iii.v.m- bii'l- tli.

tinii-h Mi-.l 111;., khiiil tli. n' I'l.'V
' >«.'.t i.n.pli.t ..! ih.' -mnni.t.' -av- .\iia.r.-..n.

,Ml,li-,-iiiK tin- lli-.ll.
'

till M"-'- l"V. til,-., l'li..'bii- liiin-.l( l.,\.- tin.-, :iti<l ll.i-

(ivi'ii till'.' a -liiill -.iiii; ;
.ilil 'W 'li"

ii.it w.iir th.i' ..111 ;
lli.m art hi-.

I artli-bi.ni. inu-i. al. iin|ia"ivi\ willi.iiit

lil.Kiil ;
111., 11 ait alni.,-1 lik.' a f;.«l.

S.I atta.li.d w.Ti' tli.' .\tli.iiian- t.,

til.-.' 111-.. I- tliat tli.v M.l>- a.'. 11-

t.im.il t., la-t.n K.,lil«n imaf;.- .,1

th.m in llu'ir hair. imiilviiiK al iL.

-am.' linii- a biiast that tin y tlirni-ilv.-

a- Hill -If till' .i.aila', will' Ifrru' Jllii.

ili.'V Hii.' r.'uariliil inilifil by all a-

thf liappii'^t a- Hvll a> tin- ni.i-t

ilui.H'.nl .,1 animal-."

Till' Ki.inan- app.ar t.> liav.

(Iill.i'..l Iri.in 111.' <.i.>k- in tli.ii

appr.'i iati.m .if tlii- mii-i.'. !.>r Virgil

in hi- li.'.iiKi''- a. III-.'- his nativ.

.i.a.la- 1,1 biir-tiiifi tli.- \«r\ -hrub-

with tli.'ir n.ii>i'. ami In' i- siippurli'.

by till' i.impaialiv.'ly mndirn Sir J. K

Smith, wli.i says it " make- a m.isi

cli-.iKr.'iabli' (lull .hi.pinK." •" ""'

iiH-n (lay. C \'. Uili'\ . tlu- lati' Stat.

Knt.im.il.yist. thus ivl.'is t.i tin

" The Ki'ni'ral n.iis.', .in app'naihinf; tlu' infi'-ti'd ..(kmIs. i

I ;i (li,tant thrisliini,' w liin.- anil a distant Ir.ig-p.md. Tlia

xviii.'ii t'lu'y makr wlu'ii disturbed mimics a ni-st (,l ynuiit; snak.'^ i>r yiimiK bir.l

iin.Ur -imilar .in mstan..- l siirt .,( sir.-am. Thi'V can only pr.idiic.' a clin|

s.imcwhat liki' that .if a .n.kcl and a vcr\' l.md. shrill sirccch pi-ol..,n,ucd hir iiltc,

iir twenty «'c.inds, and Kradiiallv incrcasiiif; in f.irc.' and then il cri'a-in,;;."

The iirder nl liv els' which, next In th.' cicaila-. lias bee . must clebnited I..

the i>r.idiictii,n nl >.iunds, ...ntains tlu' .rickets anil Kia-sh.ippers ;
and these prinlii.

,l„.j,. ..hrill cri.- in quite iin<,th. r manner, the instrument beiiiK m.ir.' akin t.i th

fuUlli' and binv. V.t. even here, there is .i sr.at am,.unt of variati.-n in the inetli,,

.'lit.'en-year cicada

-.imbination .if that .



Tilt Tan-ax
\ lohi;' Itoriii'd gras^hopp r ..f i;r (il, Hhi -r Jint.-'
(he l.tii.iriJ \ii allusion m n . Ill, id 'n-iiibV 'tlic-Uu!lu,\ .i-'ii.VJi.i, >

4t'.i
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"•"I,
of I'mpliiviiiK tlic siinic principle. In tlic three families, (rickets,' lonK-hornccl ^mss-
hoppers,- and slmrt-hcirncd grasshoppers anil IcKUsts,'' differences of structuie
necessitate differences in the tiddk s and bows. The song of the hoiisc-cricket * is

produced by the wing-eoveis of the male Insect. On the under >ide is a lile, and as
the two wiiins are \ibrated the edge of one srr.ip<-s tlie lili^ on the other and produces
the shrill " crink-crink." Hates spiaks of a species of wood-crirket (reallv a long-
horned grassbo]iper) he found in the neighhourhoo<l of Obydos, Brazil. He savs :

" The notes are certainly the loudest and most extraordinar\- that 1 ever heard
produced bv an orthopterous Insect. The natives lall it the tanana, in allusion to

its music, which is a sharp, resonant, stridulation

resembling the svllables ta-na-na, ta-na-n/i.

succeeding each other with little intermission.

It seems to be rare ill the neiglibourhood. When
the nati\es caiiture one, they kee|> it in a wicker-
wiirk cage for the sake of hearing it sing. .\

friend of mine kc^pt one six days. It was li\<ly

only for two or three, and then its loud note
coukl h<: heard from one end of the villa.ge to the

other." The thin, parchment\- wing-covers are

very convex, and gh-e the resting Insect an
inflated, bladder-like appearance. The inner eilge

of each wing-((>ver has a horny lobe near tl.i-

base, and one lolx' has sharp, raised margins,

whilst the strong nervure of the other is crossid

by tine, sliarp furrows like those of a hie, Tiie

two lobes being rubbed sharpK- oin' over tlie

other, these instruments ])roduee the sounds,

and the parchmeiity wing-covers and the drum-
like sfiace they enclose help to gi\i' resonance

.\nui;ksson's (iRAssiiorpKK. to them.

ii«'.''ii«"'>"™V"r,''",",nl,'',;;,\V''r;n!r\'£^ I'lc fact that these musical sounds are pro-

diued only by tb>' males in most of the grasshopper

family and in the cicadas will prepare the reader

for tile further statement that the\- are used in

the courtship of the Insects, tlie whereabouts of

the male being thus advertised to the femali'.

There is reason to believe that some species which appear to be without
musical calls of this character really have them, though the notes the\
produce arc not audible to the liuman ear. The reason for this supposition
lies in the fact that such apparently dumb si>ecies are provided, like the obvious]\
musical ones, with ears situated in flu legs or the hind-bodies. The posses-

sion of ears h\ an apparently dumb species is good i)resumpti\e evideiue
that the s])ecies must itself produce sounds. It should be noted, too. that each
sjiecies has its own particular notes, to which, no doubt, its ears are specialK" attuned.
Cln this point Scudder. speaking of N'orth .American CTasshoppors. savs :

" The
' C.rylllJa' " 1.,,, iiMulir, I .\, ruliidii'. " ( iivUi.s (l,,m,-.li, ii.

'I<VKI|>|1.'<I l^ t>l1l(il.ll< <l, x>
iK'd. tint it ^iion'K thr gill

^'-itiim of thi' hiiiiirr ttiiuli.

lilKlv tlllTII Li ;i

mi M.U. Ovir
thi^li i< nibtii'il

I. '[Ill -pi'Cillli'll
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"I stenobotl] > pliivs its (iwti s(,n^' i>

iKitis i),r second. :iiiil

uniformity witli wliicli ea.ii sj).

One tiind ' produces about six
•"ntinPes them from one and a half to two and a lialf seconds

; another^,,, ,k'm about thrc'e seconds. In both cases tli

in the shade than in thi

'luite remarkable
• ontinpes them f,„.„ „„e .i,

from nine to twelve notes m about
WIow each other uniformlv, and are slower ,n t.,.. shade than i„ the- s,„,

'

rhes
,

as ,„ all the short-horned grasshoppers, produce their sounds bv -, e-
iiiR the hmd-lcf; over the '

thi' notis

projeetinf! ner\-ures of thi

win^'-covers.

In a South African
species' of this familv.
known as the ffyillK floose-

berr\-, there is an extra-
ordinary development of
the hind-body of tin- male,
and the winji-covers are not
used in sound production.
The hind-body is inflated
with air so as to bicome a
Kreat. pellucid bladder, in

order to increase the n-
siinance of the sounds the
Insect makes by s( raping
the comparatieelv .-„iaM

liiMd-lej,'s o\-er a seriis of
ridj;es which are placed on
each side of the inflated

abdomen. .At ni^ht these
Insects make a wonderful
noise, aeidrdinj^ to Mr.
Trimen. The hie in this case.
thoii,i;h owinK to its position
it does not show in the
photoi^-raph. is so larf;e and
well defined as to be seen
witlKjut searching; for it.

Another extra-
onlinary example, Anders-

; „„ c,c.„v. Mcsk... ,.»„„.,.„. >- -- ' '..

-oils ,«rassho])per. Ironi t.,-.-,

South .Xfrica^ is wiiif;- ,i!,';'J

less in both sexes and does n<it use its' l.'aoin.' 'le„ f,,,. i

ate Kivatly expanded, and on their inner f'^r ftl^'b.::';;:;^;
.^'"^ "'^'^

...oiectlons. Although there ar ,„„. „.„. „,, ti::,XZ^::Z

iikI III- ^

projections. Althoa.ijh there ' are'no" wing'
these in the male are '

segment of tic> hind-budy

'_ StrnnlmtlirL.s riirliiH-nii

.vK- Rroo\-ed and nd.ued. whilst beli
and Iiarliy overlappiiif; the

iw th

"lid. there is

em on the first

' liyiMrcJI.i

ii'lanujilfitrus.

swollen
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plate with two or tliric stroiij,' and liard iolds. Just Ixliind it on tin- ^icoiid M-^nicnt

is a prominent an-a whose surlact' is marked by very fine, raised hncs. lioth sexes

have these arranjiiimnts. but in thi' male tliey arc more hif:;hly developed than in

tiie female. The thi^h is rubbed over these sculptured plates, and the action results

in a loud note. It is bi'lieved that the male t:an jiroduce two distinct notes, one

agreeinji with that of the female, and one peculiar to its own sex. It is a ver\'

sedentary creature, and its colourin;j: makes it appear like a clod of earth. When
molested it d<K's not relv upon its full powers of locomotion for escape, but upon

its rapacity for making' a noise which will alarm its enemy.

The !onj;-horned preen grasshoppers* produce their music by means of tlu'

wing-covers alone, and as these only slightly overlap at their bases, the jiroduction

ol a considerable \(jlume of sound seems at first sight not to be ex])L'Cted. Yet

anyone who has heard one of these Inst-cts giving expression to its joy, must admit

tliat the volume of sound produced is marvellous. We have kept our native green

grasshoppc! "*

as a pet, feeding it upon flies, and in the evenings it s" g with n^te^

that resounded through the liouse. In this family the ears are pla^^ 1 in the front

legs, a little below tlie knee. I)e (Veer pointed out long ago that an eye-like spot in

the right wing-co\iT of tlie male was probably comiected with the powerful noti-

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 by a strong and pro-

minent nervure, and is C(mceaied

under the fold of the left wing-cover,

which has also several prominent

nervure^. answering to the margin of
.>.ll.^-. .... 1. III . 11 Jl -,i,n: 1- m. IllliUl lllllP-1- 111)1,111. Pin glM- H-- 111,11111- , -, _p, .

intii.-..im<uiwiiiir.,n.vii,. ...iiinniMi.. tlic him. Fhcre IS t'very reason to

believe that the brisk mov-emeiit with which tlie grasshopper rubs these nervures

against each other produces a vibration in the membrane augmenting the sound."

The katydids, celebrated Insect musicians, which are descrilied in a se]iarate

article, belong to the family of long-hoined 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 familv to which it belongs. In the

mole-cricket"* the musical organs are smaller and >impler than those of the

luMise-cricket. and the note produced by them is a dull, jarring note whicli has

been compared to that of the nightjar.

Mason*Wasps.

The mason-bees, described in a separate article, have their counterpart among
the wasps. Though there is naturally scmie resemblance in their methods, tiierf

are also some differences. The sj)ecies 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 vi'llnw. For a building site it chooses the slope of a sandbank where tin-

' I.tKitstiiJii.. - [,in.usta viriilissiiiKi. ^ (irylhi-i tjryllotiiliiii. ^ (lilyiKTus splnipcs.

WJNG-COVKK I

•tt^. ;
'^' '^^f*"' •^--

l.DXil-HORNED (iRASSHUPPER.
> hkli nvii l,,j„ „r i- iiv -rl.ipivi] bv U-i r>now
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siind is liard and tiim, and therofon' to bo tunnelled with safet\-, though with ureal
labour. Kirby and Spence tell us picturesquely that " its mandibles alone would
bi> scareelj- 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 whioh Hannibal softened the Alps, acts upon the cement of the sand, and
renders the separation of the grains easy to the double piekaxe with which our little

pioneer is furnished."

The mason-wasp is both mason and miner. It bores a cylindrical cavity two
)r three inches deep, which branches below into three or four cells; but instead

(if sweeping away the pellets it quarries, as many mining Insects are careful to do.
it us's them for building up around the mouth of its excavation a round tower,
at first straight, then cuived to correspond with the curvature of its own biKh".
The purpose of this tower appears to be to make it diHicult for anv parasitical
Insect to enter and lay egg.s in the cavity during tlu- absence of the mason-wasp
when seeking provisicjns. It is onlv a temporary erection, and therefore it is not

made solid
; the stones of which it is

eonstructc ' though firmly connected,
lea\e little interstices, as though the

builder were an.xious to make the material
go as far as possible. The cells are fur-

nished each with a number of small, green
laterpillars, which naturally curl into a

circle when alarmed. These, of course,

are first stung, so that they have lidle

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 stimp.

After filling up the cell with from
twenty to forty small :aterpillars. the

mason-wasp takes down her tower, stone
by stone, and uses the materials for building up the mouth of the nest solidly. The
building of thi; tower is, therefore, a fine e.xample of economy of labour. Instead
of dropping the material excavated from the hard sandbank, and having to collei t

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 which protects her progeny from thi'

insidious attacks of a deadly enemy.
The " deadly enemy " is the brilliant little ruby-tail wasp,' whose head

and fore-bod>- are blue or .green in different aspects, and the hind-body red and
gold, the entire body having a metallic polish that makes the little creature glo«
and flash in the simshine. It appears 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 fmther, and look
cut for defects in human masonry. Where a chink has been left in the masonry

1 Clirysis bidentiita. * Formica ruta.

The M.\so.\--\Vasp.
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or anv other perforations that art hr^.n.h
"'hers adopt k.^^holes, nailholes,

a little manipulation In ^JZ^^ t^Z^;^
"'" \"'-'''" '""'" -""«'' ">

I.artiall>- blik up a crevi" tl^ , o ,1 be ',7
""' '''""" '""'' '""> "^"•*' '"

^^ha,ev..^ the n^a^on's length ma b 'bread hi'T" ',":?"""'';"''" "'™^>

'

th.; burrows to have onh suffiH, nt K ^P'
'"""' ""'' '' ™ntrives

birds about with a l^st™ or f i t" .r bs "dTh "^'n'"' T '"""^- '"'"''^''^-

nests the safer for the defence es .'n b '

rh
' "'" ^•""•••""-'>"1«-^ to

egg-placers, and other paa ,i,a I .sects o, r™'"""'" T''
'""^' ^''"'•'

guarded against as far 'as pos:,bl ""J^ the '';:tter';re"te
'"" '°. ,"'

.~a„'\L^:ris2:^diSw:r;::trs^rr;-:j '- -- ^'

One species of mason-wasp.i described bv
'

'"'""'""

1-abre, hangs its egg from the roof of the cell by
a silk thread, a provision to protect the newlv
hatched grub from being crushed bv movements
o the score or more of small caterpillars that are
placed mside after the egg is laid. From the
egg-shell the young grub can reach down to its
hrst caterpillar, and about twentv-four hours
later, when this is devoured, the grub is believed
to cast Its skin and to be sufficiently strong to
take care of itself among the only partially
stupehed caterpillars. It eats them in the order
in which they were stored.

Let readers who share the common enmity
to wasps of all sorts bear in mind these facts
about their utilization of caterpillars Let such
consider how long it would take them to hunt for ,„cu.v....„
and destroy ten dozen small caterpillars that are the exact tint of thefcaves upon which they feed. This is the number that one sLds omason-wasp will requisition for the provisioning of the cells in oneTf theseinteresting struc ures^ Every such wasp that is wantonlv killed means that numbero caterpil.ars allowed to grov,- and to do incalculable damage to the choice hmof our gardens, it mav be. Almost certainly, if a wasp is filled in ourTarden

:;n;ranr;olir
'""""'' e.speditioii,and it is „,. garden that will sufferer oui

The «-all mason
2 appears to be fo.id of pro.ximitv- at least to human bt-in^sfor ts nests are commonl>- constructed on the walls of houses, sometTmes h

'

thea gles of thcMvinclow-frames, but often on the scams of mortar bet ^nTh brie"

brick,ayer,ifthisisnotsorichin.mentast:^fy';:rl:^. tll^rX^^^
' Cdynerus rcniformis. e (, parietuin

[H. Ha\l)ii.
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Aw turns it iiitn r\Iiii<!ii( ;il rA\>, \vlii( li arc usiiiiil\' joim-d tuil to end, so t!i;it ^ln

j,its ii ciintinium^ nmiul-I'ackfd rid^i- on tlu- wnll. ICai li n) thise cells Aw stocks

with green < atirjiillar^ in tinn as it i-. eonipleted. Where ^lie is en^aj^ed in lur

building nperatiims, the ruby-tail ' may usuallv be heen as an interi'sted >peetat(ii

,

watihini:: lor lier nppiprtniiity to bring the mason's labours to naught.

A little-known sjieeies.- found in the Mediterranean region, makes ii^

nests in the earth, and connects tium by a gallery two and a half inches long.

It renders this gallery ditificutt of access to enemies by erecting a ebimnev-

like porch after the manner of the first-named s^x-cies. This precaution is \"ery

neecssarv in this case, because the cells are not provisioned and sealed up, but

the grubs are fed more like t^ ose of the social wasps, by the mother bringing them

food from time to time. This food conMsts of a paste resembling dried honey.

Ruby-Wasps.

In our account of tlie

mason-wasps, we have re-

ferred to the destruction ut

their grubs by the inter-

position of the ruby-tails or

cwckoo-wasps.^ As there

are many species of these,

(jf wiiich our own islan<ls

harbour about twenty, it

ajjpears desirable to gi\-e

them more extended notice.

They are all small Inserts,

and parasitic upon wasps

and bees. Hut what they lack

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. Thev 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 t:j haunt the spot v\here

a tnason-wasp, for example, i.^ provisioning a cell and is nearly ready for closing it.

Then the ruby-wasp, taking advantage of the temporary absence of the architect,

enters and deposits her own eggs—not one egg, as alone appears to be necessary,

but a member 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 appear^

to hatch and the others perish. The different species of ruby-wasp attach them-

selves, m muht cases, to hosts of pailicular species. An e.xception occur?, in tin-

' Chrysis ignita. ^ ("eraiiiius lusltiiiiicus. » ChrysiK.

Mason-Wasp's Vuu'EKs.

rr- 1 11Tiiil iliirinK th'' n>ii-.tnicti()ri of ihc liiini"! ^mti undtrgromHl ci

II to pu'Ci'a attain to providt- iiintrrUl tor '. xkitiK up thi- E-'ntranci' to
Ill's till' actual ^u<:.
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'as,- „f thf .ommonc'St of th™,.' whirl,. tlluUKh >lHriallv Jr-tlu. livr „, ,|„. „ ,11r"as.,n.was,,,- w,ll hw lur .f.«s ,„ ,1,. mst .,f anv spcH-s .hat ,„„„., „K
-,'

-l.my-hx.t.d mas,m-was|,;« whi, |, builds ti-mp.mirv t,m-,~ to k, ,„ „„t' tl„- ,

»lu. V. tins ,„as,.„-vva>p ,. p|,,n„a| „,,,, ,„,, rabv-«a>ps „,11 be ,„,„,„o„ al.„

, .
, ' ''•'l""^'"' "' iv,.st,nat,.,l thi, niatt.r nianv vears !,«,;, h,„n,l that.™- hml ,„ tl„. «n,bs ,„ th.. spin>-.|,„„„l n.a.,,, „.„ dj.tn.v...! bv h,- J b

' '.'rT , [
" '"" ^'"'"^ """'""' •"" ''•^'""""" '-- ''"•""< "-l-l'

" attack. X.rlirta app«,r> on tlK' win^ in May at th,. same tin,,- a> th,- .aili,-,• t ,, sp,„y.foo,s
;
btd.n.ata d,KS not show h,.,s,.|f „„ti| aboat th,v,. w.vks la,,.,uhin th,. last ot th,. sptnv-foots an- vrnvrKinii.

II on,, of th,. first n,.sts of th,. spi„v-|oo, b. ,.xa,n,„«l a (,.» ,lavs alt,,- it |,„

b .(".'llnlb ',;,'
:"' "7''"^'>' - '":""' " -"--" "-"- ,.«« n,. ,,r„b of the n,aso„.h, a K,„b of n,.Kle,ta mav bo tl„.„. ,„.t,.a,l le,.,lin;; upon the (.Teen ,aterpilla,~

Ii> tl„. tun,, btdentata enui^.s, tl„. ,nason-Krubs
that hav,. escaped the atta,k ,)f nc.glcrta a,,- full
Krown and spinning their ,iK-,ions. I'-rom xarious
,a„ses many of the burrows of the masoi,-wasp
rema,n un,'om|>leted. and tl„. last-made oils aie
only prot,.et,.d by th,. wall of elav whieh sli,- has
intended to b,. only a dividing wall bitw,.,.,, tl,i>

eell and anoth,.r which sl„. lia<l ))urpos,.<i making.
J*identata is able to bore throu,u'li this and net acc,.s,
to the eell. With lu-r ,.K(,-pia,er she piercs the
, (Koon and lays l„.r ,.f;Ks inside

; in some cases she
has not this trouble, for th,. ,-o,t)on is not ,p,ite
limshcd. and she can la>- her ..gfjs on the mason-
.yrub with eas,'. Tlie cuckoo-grub nips a fold ,if

the skin in its jaws and, without cuttin;,' through
the latter, sucks awav all th,. substance of the
tnason-fjrub and grows rapidly, changing its skin four times, at intervals of onlv
about two days. There is little save colour t,) distinguish the grubs of h..st and
l>arrslte

;
the f,irmer is yellow and the latter white.

^k^
m

Ki iiv-r.\n- Wasp.
A-^|.^ III-' |.h,l1UKr.iph ^lliiws .in,

- •.-
!, ,t<t.i.,l ,i/, -jr.
';,-. III.' Iiiiiil-buiiv

liiiir tiiiiis Lire,

ixiliiiElv brilli

iiiK briuhi nil

The Aphis-Lion.
The f(u„-winged Hy wl,ose activ e grub is known as the afjliis-lion '• has be,,,

designated the brown lace-wing to distinguish it from the green lace-wing or golden-
eyi-'- .Most people would say it is the same thing with wings of another ,-oloiir
\et if the two are put side by side and closeK- examined there will be (oun,l points
ot ditferen,-,. which, in conjunction with some difle. _.n,es of internal structure and
lilc-histor>-, have induced naturalists to put them apart in sejiarate groups.

In most species of golden-eyes tlie larva goes about tjpenlv upon plants where
the aphis or green-Hy abounds, and does his best to reduce the numbers of th,.
pes!.

1
he larxa of the brown lace-wing carries on the same go,>d work, but possibly

' Clirysis iRnita. Mlilym.nis pari.-t,,,,!. " ,) s,.ini,)es, • clirx'Ms hi.lunlata and
( n,-Klicta • HL.jiR.nibiiis. .. (j,r;..,i|,a.
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In hull' hi- cii»Tiitir>n- fnirii the jiaiilrmr wlm lind- it ilillic nil ti> bclifvc in tlic

i\i-i<nci' of Ihm'i i> Unit ,\vr fiiinillv In liim hi' ili-.^;iii-.v liirii-df by iimTinj; liis

bod\' with Ihr Mickrd-diA' >kin- nf hi- viitiiji-, until liu bfi-nnn-s :iii tntiiniolo^irai
" olcl-cid' m,in." Natiiri' appeals to liavi' Kivrn him ilrciilcd help in tlii- dinilion,

lor Ironi facli -rgment of tlu' body tluTt- stands out on each side a flc-hy prrHc—
wliirh supports about half a down bristlis. Thisr bristli's spread out fan-wi-c.

and keep tlu' heap of rubbi-h from intiTlerini; with thf aiti<in of the Icf;- in walkiii),'.

Till' lurvi'd jaws arc siiarp poiiiti'tl and liolhiw, and when tluA' lia\'t' impaled an

aphis, all its fluids are sueked throu^'ii them. Ttieii ttu' thin. empt\' skin is tossi'd

o\-er till- fiead and makes a little ad<lition to the portable rnbbish-he.ap. Dilieate

silken threads run through the rubbi-h and lulp to ke<p it togither. l>ut whi'ther

thi- is spun b\- tlu' aphi-dion or borrowed from Mime wandering sjiider is not known.
If we capture one of the-c aphisdions. and eareliillv clear tin- rubbish off its back,

we shall find that the Insect roughly resi-mblcs the ant-lion, though it i- of more
slender shape. When the aphisdion has sucki-d

^^^ dry as many aphides as it can. and feel- that

^^^ it has reached the limit of larvadiood. it spin-

^^^^^^^^ a silki .1 cocoon, and turns to a chrvsalis ; hut

«i|^^^^^^B^^ just before to its -kin

Jf^^^^^^^^Sti ''"<' four-winf;ed brown
^B^^^^^^^^^^H it bri'aks cocoon. The

.^_^^^^^^^^^^^^^^^P very

j^^^H^fl^KKll^ '^"'' '"''' m"de up

''^^^/(^^^^ tT^ beaddike joints, so that an antenna looks like

^^y \, a minute necklace. The Insi'ct flies with a

/ weak, driftinj; fliKlit. and when it settles on
a leaf the hiur wings are folded in such a way
that the body is completely hidden under a

hifjh, rid(;ed rouf that comes down riKlit over
the sides, 'n this country we have no fi-wer

than ei;,dlteen 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 wingc^d state is very like the brown lace-wings, but is much
larger. Its larva differs considerably in its habits, being semi-atpiatic and :.ving

about the edge of the water, lurking under stones, in moss, or about the aquatic
vegetation. Its jaws are converted into almost straight, hollow, 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 the digesti\e systen' ;

the hinder part being modified into a spinning apparatus. In this respect it

resembles the grub of the ant-lion. When full fi'd it forms a round cocotui in

which it mixes grains of sand with the silk. Drepanopter\ x - is much like a ivioth.

and moth-like it has hooks for the locking of the lore and hind wings in flight.

These are shown in tlu- photograph on pa,ge 47s.

1 11. tlirysojis = II. phiilii-noiilis

Sl.f, F.I..S.

The .\phis-I,io.n.

I hi iiphU-lioii is th,' Kriih of th<- linmn laic-wiiis. .Altrr

-iit'kiiiK his vicliiiii <lrv h(., I)(',ij>s their skins u|ioii his

l.i.'l, ,iiul raTTit's tht'iii .iboiit. iil«' an Imiiaii brass, with
In- tt',|i|iv nt stalps. Ill Ihf lilmHwraph hv is niaKnih.s



The Book-Louse.

The Book-Louie.
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«.,
.iiitl .1 piDju.rtiuii.it.'K I.up- liiail. riir oiiK |).iil> nl till' ln-t)t wliidi titn N- snid

In liiivt' ,1 lliii k ili(i(i-^it ul hioun rhiliii nr^ (In- jaw-', whic Ii .in- rn;nlr lirni for biting.

'\'\u>v tiikr Ilif loini (il ii ii.iiiut -liiiit, -Iri'it >luar-. \\\\\\ llir np|Hp>in); rdmN wril

liH)tlif(l. The lit'iiil i-i adnrni'il with a t'.iir ol Iuiik and viiv line aiitt-niiit irl tnaiiv

iniiiiilc jiiinl-^, xvhirit an- krpt ))i-r|)i'tiiatlv uaviiiK- t'ln' tmr-lxKlv aiiiH-ar^i tn

*iiii>iHt ul Iwn M-piiu'iil-. uiil hilt thi-. i-* dm- to thr mi uiid and third having' Imtii

nnitril. .\» iioiial. it >a|)|init-> (hr thnr pair- nt li'u>, uhiih an- icmarkatili' hir tlu-

-.Iniiiiit—. lit ihr tliif^h-, thiHiyh thr -hallk^ arc \irv siciidi r ;ind t-iul in the thrt-c-

jninltd lont .ind it- pair ol hunkrd claw-.. Thr hind-lxKlv i- nval, thi- Ion- part

(inlv -^h^hllv nanowcr than the rear part, .muI i^ivin^ thr intpn'--i(iri tliat thr

liiMi I <I(K- nut -iiltir Imni anv >hnrta^r hI tuoil. Thi-rf ri-allv i- no rtasnii

why it -hoiild, tor it appcar> Ut frrcl iiptm anv animal i»r vrj;i'tabl(' ••n}>>tanrc-.

troni <pld hook-

I.I tl

tn hiMix-Imld -tun- in tlu- cuphitiinl-*. or tin- (hirti

natiirali-t, he they plants, Iri-cit-, nr lar^ir animal remains.

Tin- bciuk-
lousr n-tain^ thf

same form tlnon^ih-

oiit lifi-. A- Ihiii-

is no dcvt-liipnu-nt

of winf^s, and no

alteration ot tlu-

mouth-parts, thrri-

is 11(1 rni'tainor-

phosis. Tlu' only

chanK^'s— ot ht-r

than of sv/.v that

coint- to it is a

darki-ninfi of the

skin to a browni-^li

^riy as maturity

is nailu'd. an in-

in-asi' in thf nuni-
bt-r of joints ol the anti-nmt. and the devt-lojjinent of simple i-vi> in additi(m to the

eompound ]>air,

There i> one point in the natural history of this Insect that must be mentioned.
All have heanl of^the "death-watch" that fills the su[H'rstitious with alarms.

The tickin;^ of the death-watch jMoper is the nuptial si^mallinK -bv a code older

than till- Morse of tin- little wood-boring beetk- 1 that drills pinholes in our most
prized old furniture. The book-louse-which is also known as the lessc-r death-
watch makes similar sounds, tlnui^di less loud. More than two hundred years

af.,'0. tlie Rev. W. Derham brought this fact to the notice of the Koyal Socictv ; but
sinct- his day there have not been wanting; those who. because their cars may not
have been riditlv attuned to sounds so delicate, have denied his statement^, on the

f^round that the book-louse is too soft to produce a noise bv rappin^ its ".^ad or

other part ot it ajijainst anything-. But in spite of these denials, the buok-lousc itors tick!

' .Vnnbiuni >lriiLtiim.
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Mii'.t (if Ihr (;iniilv ' tii wliii li Ihr l)iu,k-. .! 1« llm^:. :iri- -ni.ill iiut-ilnur In^nU
ttliiili, if «riti iit ^ill liviilhir- lli^in rnl.ini.il..Ki-l-, jrr rniilii~<'il uitli ili,' pLinilnii-r,
whiih llu'V .iiiKrIii iailv ri'Mmlilr in ^i/i- :iiiil );>iiii.il iipiKaninir. Mi„i nf iIhm-
Ikim' «iiij;«. ^iml lliitv i«. Ilnrifuri', ii ^liulil ini'lainnt|iliM<i> in lliiii ilivclnpinint

:

but llif liisid, :»< nitivr thrdiinluiiil lid- I'Ikv livi' ii;iiin ilrv irfiisr matlir.
Ixith iinirii.il anil \i|j. lalili'. anil varimi- -tn:ill fmni- ..( liiiii;! loiLnd mi diravin);
wiwkI. Iiaik. lie. Thr |iiinll\' i- m -niiill iini', liiil \\i- liavr .iIiimm lliirtv npn -iiiiativi'-

in llii- iipiiiiCtv, iIiimikIi ni.nc- .Mipi t\w hiuh-hni-i- .an l)c«i-l ol an i:n(;li-li nanii'.

A niinitxr i.f >|hi ii~ havi' Ihtii Inurnl pn-irvril in ainlirr. Tlir liinalc s i>| i|ii« niit-

iliiiir Kri>ii|i (lipiisii iliiir ikk> in rln.i, iv ,,f ahi.iil tin nn llic nmlc r -iiic'^ ..I liavr-
anil, stranur In -av .

.nvir thrrn '.villi a -li^lil wrli. How this «ili i, icmiiivicl h\
tlic' Hin);r(l liiM( t is net liar. It Hill I).' ~irii in iiin plinti.mapli mi pa).T 4;,S, and

II «ill lir liMiiiil, nil ddiilit, 1.1 havr -niii.' piiiiii livr valiii'.

1^^ Maion-Beet.

.SjBr' rill' natural cinlrr nl lii-i.ts- l.i wliidi tin- W,-^ IiiIihil;^^ stand- pli-i'inincnt I. .i tin' i lr\ ci lie-- di-.pla\ rd liv tinal iiniii-

^* W^ lin-iil it-, nii'tiil)ii-.a-«.iikii-iii \va\, wiiiiii. . Ia\
,
papii, ili-.

a|^- 111 aniillicr ailii Ir wi- iiavr ii'firri'il Id llii' wa-p- «lii> di'-i^;ii

piitsand viiM'siif artistii' Ininis, and In tin- niiid-daidiii- wa-p-
that iiiiu'cal tliiir ( ill- iiiidii ma—ivr kimh- nl niiid nf tliiir

iiwn ai I'lnnnlaliun. Tin' wnrk nf the ma-midm' ''is niiuli akin
III that lit the niild-davilM'i , I'M'cpl that tlu' ln'i- ii-i'- nialii- nf

-and in-tcad n' Mind, iiid til- and ct'ininls Ihi-t' totji'lhir with
lii'i nwn -aliva iini'iil. Ilii-i' In-cii- nniir in tlu- Smiili nl

KiirniH', and Kc-aumiir tnlil lluir slmv manv viars a^n, M.iri'

''"'"'' n ir.,i ri'i'cnily. Fahri' ha- |iaid iniicli atli'iitinii In lluni. making:
Tmk lini.K 1.1,1 -K. I'spcrimcnts that help In an undir-tandint,' nf ihc nnlrr n( iii-

:)rX*i'r«/i,\, «V,\",'m""ii;!'
trlliKi'ni'c di-pl.-iyi'd. Ki'aumiir tnid hnw the niasmi-bi'i'.

i" "i.'',»i' .iiilnMi ',','u i'.".'k'!".!M
li:i\inf; di'iidi'd iipnn the site nl Iut nin'-i'r\-, lari'fiilK' -ili'ils

r!!;;,;;i:mil..',','i;I;,',','i'',,h'',''iM.i"' "'""l' f-'i''"" '>> Kiai". fm- hiT building inali'iials. Thi'si' shr

''i,'.'.'.llr'»i;,,!";r,j"i:n,',.'! '; Klm's tuKi'tluT in- mean- nl a viscid si'i-rclinn frnm lii-r inmilli.

i'MMi'iM"'''i'i,'HiiiV,,i'i'';;M.'i,''.!.i
11'1'i' ''i''V f"i'"i masses the -i/.e nf -mall 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, fpoii the latter
she runs up the walls of a thimble-shaped cell, an inch loii.i; and half an inch in
breadth. Before it is roofed in she heenmes a gatherer of pollen and lionev. with
which slie stmks the cell, and lays an vnn in willi it. On her return Irnm nne of
these collecting jnurneys, she puts her head into the cell and diseharKes her f;atherin(,-
of boney. The pullen has been collected on the hairs of her Iowit surface, and
to disebarfje this she ^ets into the cell backwards and cleans off the pollen in such
manner tliot it falls to the bottom. When the reipiisite quantitv nf each of the two
ingredients has been stoivil, she gets her head well into the cell and with her jaw-
works up the huuey and polk n into a iioninfjeiieou- paste ; then lays her ('UK and
seals up tlic top of the cell. The construction nf a single cell takes the labour of two

' I'sikiilir. a llyiii,-ii,i|,(,i . ' Cji.iji, o.l.nii.i iniir.irii.
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'"""' '"^" "^"' ""'^
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vet Mlien it had niadi. tlu cil a tliird larj^er than the

onyer

normal size it apiM'an.d to
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nnliA- tlu- absunlitv "I il> a,ti..n an>l h(t ,.ff. If such ix snbstitntr.l .tH was alr.-n.lv

,„„visi„n,-<l hut n.>t .l..^.•.l in. un.l tlu- nest taken away was b.'Rinn.nK t.> be 1,1 .<

with lu.nev an.l pnll.n, the b.r woulil continue to pour provisions mto the lull

nesl an.l ihiisli bv lasinj; an i%ti vWw th.re was .m.' alr.'ady.

It should be explain.'.! Imw Kabr.' was able to effe.t th.se alterations ol th.

positions .,f n.sts. In the or.linarv course th.-y are attach.'.l t., ro.ks, an.l to attempt

to separate th.-m fioni th.ir base w.uil.l almost .ertainly ruin the wlu.le structure,

an.l w.,ul.l at l.-ast mak.' it .lihicult ami p.rhaps imp.issibl.. t.i re-attach th.'in in

such a wa\- as would n.it vitiat.' the exp.riment by cn-atiiif; saspici.m or aversion.

One particular species of mason-bee with which Kabre experimented buil.ls its nests
^

on small boulders brouf,'lit d.)wn by th.'

Khonc m flood and scattered alonf; its

hor.'s. Some .)f these were not too

largo to be handled, and these Fabrc

vari.'d in position to suit his puriiose.

Where it is possible to .lo so. the

son-b.'e selects an annle .if tlii' r.nk.

as shown in our photof;raplis on pagi' 4;.).

It is .jbvioiis that such a position .gives

;reater security. The bee's object, no

.l.nibt, is to securo the firmer hol.l that

the angle atY.jrds. and the consequent

economy of lab.iur and material ;
bat

th.re is the furth.'r advantage that the

bl.ib of cement is less .ibtrusive in such

a situati.m than if attached to a plane

siirfa.-.' from wlii.h it stands out. an.l

is therefore less likely t.i be n.itic.l by

a p.issible enemy. \Ve have elsewh.'.e

commented upon the wonderful industry

displavcd by the nuid-daub.'rs in accu-

mulating the r.'lativ.'h' enorm.ius .pian-

tity of clav or niu.l r.'.iuire.l for one

.)f th.'ir daubs, but it must be a.lmitt.'.l

that the industry of the mason-h.'c is

greater. The mud-dauber sel.'.ts m.iist

mat.rial whi.li she knows will drv int.i a hard, stony mass. The mason-bee us.'s

.Iry. gritt\- stuff tliat has to b.' iiu.ist.'ned grain by grain with her .iwn a.lhesiv.'

saiiva b.'f."ire sh.' .'an .arrv a l.ia.l to the scene of her building oporati.ms.

Alth.Migh tlu' hard .-.'in.nt of tlu' niason-bc sufhces to prote.t the contained

gnib or clirvsalis'agaiiist .'xti m.'s .,f temp<'ratine. it .hies not ensure immunity

from the attacks .'f para>it.'s, who ea' up the provisions an.l starve the grub, or I'ven

.'•It th.' grub its.'lf On.' of tlies,' parasiti.'al intruders is the beetle tncli.)d.'s,,wliicli

w.' hav.' .U'scrib,-.l in a previous arli.le (see page .jio). H.ith .\rist..tle and Pliny

des.rilx' tlu' h.in.-\-lx'e as taking th.' precaution, when having to Hy home 111 a strong
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wimi, to ballast itsoll by canyiiiK •' J^niiill stoni'. Ki'aunuir siiiiposi's tli.ii in this
matter these ancic^nt authors wm- misled by seeinf; the mason-bee eonveying one
ol the blocks of concretu she lias eonstriirteil by cementing sand-Kraiiis tof;ether
Hut really in this matter tliey may have Ynvn misli-d onlv to the extent of
mistaking the mason-bir for the hone\--bee, foi tliere is no doubt that the former

lightens her labour somewhat and
stren^jthens her buildinK. by ineorpor-

atinn in it small stones, these have
to he angular fraf;menls or chips,

sueh as are broken off larfjiT 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 carrie<l home and worked
into her niasonr\ . Sometimes the bee's

masonry is attached to an old wall
:

but it has bicn noticed that in that
case she is careful to attach it wliollv

to the stones of which the wall is

eomiiosed, and not to the mortar that

connects them. The wall may havi'

been " jerr\--built " - stuck together
with a mortar composi'cl of soft earth
and spent lime- or the mortar origi-

nally good may have pen-luil. In

either case it would not make a reliable

imion with the new concnte. Possibly

mason-bees in the distant past worked
on sueh shoddy human foundations
and found their work tumbling down
before it was linished. and so those
of the pn^sent day have inherited

a prejudice against trusting to any-
thing but soli<l stone either the un-

altered natural rock or the hewed sloiu' incorporated in a wall. The
remarkable thing is that with this suspicion of old mortar, they do not
hesitat<' to use and adapt old work of their own kind. They will not onl>'
clean up, repair, and stock a mason-bee's nest that served its purpose in a
previous year, but they will Hght with one of their own species for possessi<m of it.

Mason-IJkk
A iir.ir.r i.

iiinuth ot

in by a lud

.w -I tile Ih- i.l «-..rk

cvH proper isr\|>os<il

i ol i.oncr.-lc tiMt riiak)

Thk En]).



INDEX.

AfriL.in l.ir.i-wini'

Milii-lli. Ci.inl
AM.T-liy. 11,,. ,.

AI,I,T ir,,j4-li,,j,j,tr

AnibiT, Inst'cts ,n

\n.l,r.s.,„IlsErJ»^|„,|,|,;.,

AnKdilo
AnKular-winB,.,! i<„n,|;,|
Ant;f'i(s-l„.etli>

Aiil, Pll.„ I, ilriviT
Ant, liMi„|„,n,.ni
Am, l,,r,,u;,„„ .,
'nt, l.f;il-,„tti,i,j

^i.l-ll„n.,.,ii,|anl-ll„n
ili,.s

Ant-li,,n>, l.on^.Tii., k,.,l
Am, S;, ill,.,

I

\nt, Spinniii,;
Aiil,\\,,i„l

.\nl,>ii,iii'
'

J

\nts.is
>|)rii,f,-.u,.,i,„,r,i

Anf^, |.-,,s,il

.V|il,i^-li,,n

Ai.],is„,„|,,,],,,,,,,,„ ;;

A|>li,s„l I,,,,, I, ,,.,„,

Apliif ,,( vim-
A "l,i,tl,rll,'

Al>l'lc |,i,ll,r-«',,,,,

A.lratI,- p, r,,

Arrin<li ^,tl;-„i,,,ii

A^par;,K„-i„,.t|,,
;

lil-ltl.

n,
(1 .LT

M.-,ll,

IV,.1I, i ,ltl

•1'

l,.,l>Its

l!,-nt ,„, kcl I,

l>iK-h<:ul.',l Ik
lli«-l,^„,,l|„,;.

Il.nl-«ina,-,l l„

lllaik l„-i.l|c

lil.„l< l..,l||,. ,„

lil.i. k-llv

lih.k v,„„.,| „
I'.li.t.r l„,.,|,.,,

l;lo,«l„,,„„

lll.iw-Hv
, ,

ll,i.,l„l,ii,

M",,k-I,ic., l-,,.-i

ll,„>l.-l,i„.,,

li.,N-Mn!i,r

'I,,, I HI'

until

in.l«,,|,-,

II, III,

llrii,

HrMii>t

li™nMi,Ti,.-i

lii-inillril l„,

liri-.tli- tai!„

Hriin/i-lisli In-,
lir,ii.!,ii\ i,iii|.„

Hninni-niiitli

l\

III

llri.v

llrnv
IIUR

Hatli white biitti.rlly
Heanl-ncMi ln'ctlc
jii-aulilijl .soarilKT-biillV

Hff, CarinntiT . ,

"<», Ciitkrio
Hfc liawk-motlis
Hct'-liivf hcotli,-

HtL-, Honey
Hee, Hnntble , ,

liee, I.eal-eiitter
liee, Ma.snn
Bee, Mos(iiiit<» , .

Bee. rpholslerer
, .

Bee's brush and comb.
"

Bees-nest beetles
Bee's stinj;

Beetle, A Bra«iian ,'

Beetle, B,e's-nest
Beetle, Bombardier
Beetle, Brazilian rhiniieeros
Beetle, Cave
Beetle, Figwort

'

Beetle, Five horned rliinnee
Beetle, Golden ground
Beetle, Ground.,
Beetle, Mullein.. '

,

Beetle, Obscure was,.
Beetle, Palm« eevil
Beetle, Prionus,
Beetle, Sunshiner

'.u IU.It^il..-«n,,t
,

,

*7" Unit ITMI'llf-lllntll
i'>i Hi'K laniiiv
.11^ IJiiKs. I-,,^,!

104 lilirmcsi- rriih-luiH
Itj.S Uiirnct-niMilis

. .

.U i lliirruvMiij;_is,|,,p \

-M Hlisll ,;|„T1.

Ut nutlLTlii,.s. -I'll,- su.rv (

J.17 Ittitttrriv hcaiitiis '

I7'> BiittiTfi\-cncinv'if t-n-ii

'7^ HuttfrHy H,.t> It.-, wini.
4.t7 tliP

-(' HiitttTlIv. Tlu' iinini,'c'-'l

MO HiittiTtiy .swiirms '

.

C'h,.i|i„.r,.,l while
II, im 1,-1,1,1.

(',
I.I.I

I'le.ir-iinilerui,

lle,i,„,nKs
nniiilid ma.ipi
lli.ndi.il veil.;,,

I r-bietle
Co. Iiin,..il

Coik. h.iler

I. '..rniari

l.apl.i„.|

Cri. k.t

Cri.k.i

Criek..t

Cn. kel

Cr.esii-

Cr.it.

I

II

M.ih. ,

on ll,i. he.i

I. « ..

- Inr.l-winy
'7t. 17'^

l>i'iul-!i',Lf nKlIlt]^

' l)fatli.«;itc!i '

Dtriinbcr-iiiiitli

hccr-Hics
Ilnnui-^ftiu <ln.«rm-!lv '.

I'uiiiisluitl.THv
hi sU'

li'" (arii|u.- Imltrrrlv
.!"<( fa<l.iis-i]ii-s

I' (-\Hhlis-llR.s r„ssil
.)''H Callii)er-lH-ctlt> . .

-"*« Ciinibcrwi^!! hcinitv. 'i'n

5 Illations of
V-'^ Camiiati-wasp

. .

<''i Carhnniferous ncriml
It" of

4 )<» t'arclfr-bce
H) Canlboard-wasps
I .i Carpenter-bees , . ,[

:.<•'> < arpen tor-bee '.s iodm-r.s

4S1

iMy.^er'Wa.pan.l,,
"m^ar or Inilr:in b
I>H().->kat.Ts

l>>-,ivm-Hv ,,s.

Dracun-m'.'tli
.

.'

DnnkiT and lappt-t
Urinker-iniith

.

.

Urivcr-anls
Orotic tunib
Onme-riif.s

I'riiituiiiT

l)nir\\ I

I'TrVilk-s bin

An Jn-Ml^

lO.-, iS,

i.Mi ;oi

viiij.

int;
.

I-:.irly niuili

l':arly tliorn-m<)t||
I-^ars ut rn>C( ts, .

Karth-nuM>nrfrs
Karwiy.s

I'-KMiT-niotli-, .
.

KIcphani hauk-motli



Index.

:-'(

l;lilili..nl lii«k-
l:i(j>!iitntiiiHi>. Ill

Kik-hurnrd dt'cr

Klmsii.kir
H

h:il,|»T„rn.nil,
,

I'.ii -ilk-111,,11, .

i'-.niiin.' nviths .

l-.v.'.l h;nvk-.ii"l 1

Kvi'^.if ln~fH».

IVivI,-,!lvlli:t

I'Kiiih'i'lxrlli' .

Ii, !,l .11, ki't .

I-

1

;^
111 iiUi.N

I-

i

Iti.it

'; hV'lTV

r.

rl

t:iin; .1 Its

-tiorn

I-

I. u

lllulll

.1.

lr,i|;-,i

.iil.ly

[I

hnpjH , ; nd

lM.i\ \ -piiinin:; '-ti. k-ln^n i

frriMt lilt'Cn Jil.l—.linplnTI tI .

(.n.'ii hotik' tl\

niniiK '. IHMlh

llr mil mi. It .

.

«k nil- h^ ..

vM Min I'uvv.i

iirt nt ;

hiM.,

;

iii'\ ".'ll h A ii

riv 1 1>i .11.-. .

MH 1 11

:\n 1 lit iiihi.'.,'

nil .

riu

i-tK

111 lil

\i'i >nil ilir in-

ii-< IK

I .i<lM'\ ll^nll

l.^irlV-illld-

l...l.l,llld l"ll

I..I1.1I.' I11..1!

I..Hi]i,I-lllnll Siii.dl

l-molli

;. uliil.. I>iim--K
rvMi.il kiitvdi,,

1, l.tnliri'd tllUKHI

-hiiiiirllit's

I nthi ; 111

iiittitlK iic-c

IrUK.'d liiii;

I'.i

l.iiilliki' 111,11

I.,' 1,11111,1

I., Til

l.iulil 111- il

l.inir li.iul, r

1.1, list, I llllltl

1.11, ii„t, Mrii
l.,i.

itsl, I'firc purl 1)1 .

I.lll 11- 1, I.ii >hi-

l.n, 11- I, M ^r.il ir\-

1.(11 11. t, M. CltL !iiri'_

1, W .11.1 1I11L.

\MliV tmrii il I ill. s ,

l.'iii^; )ii.rn <iH r.iss npi
I-'iiil; liurii ..! t .liin cm
l.i.ni; llri.1. a .1 it-!i 11 .

iimhk-l>.

iiiniiiHvj

lar.liT nil

ifi'iiii-lcr-

lijr'llcil DiiriMiis

(;iim-\v..Viii

(inal, ((.miii'Jii

r.IlillS, Mos<pi!'.OCS ilRil

(i.iiH-nmtli

(Iniit-moth's t'nt'niv

(in!(h'n-fve fiv . .

'

Coltl'-n Kniiiiiii-l.ffM. . .

Gold-faciM p.itt.r

(;<K(S(.'bcrry-iiintli

(irasshupp(.T, Alricini ..

Grasshopper, Anclfrsscn

Grasshopper, (.ireat jTi-n lii

(ir.i'^shoppcr, Great ^iiiikitrl ,

(Irasshopper, Luiii;-nn>f

Gras-iho]?piT nymph
(iras^hojipcT, Short - liornc.

.^rccn .

.

tlrasshopper. Spt>tted . .

(.;ra:^-^h'ipptT that mimu - ant

.

(irasshopper. 'I w<t-<()lo-,iiiu ,

Grasshopper, Variable j-rceti .

Grasshoppers ,

,

-71 Illicit 1. lin<mil in-

I't Insert niiihiiro.

in-^ecl ntvklaie
n-ii

_( i,S Insert ? What IS a
("1 ln-.T!-ii,s hum n f

.i7<» Inseit.s hreathf H.
^s Ins.rtsnf pa.l 1 i'l >.

.>.^ Insi'cts, Senses li

1«T Inserts, Tian>.tr rnu

I'M [at); Spiiinan
lumpini; plant- hi

-l''5

Kakerlai-

Kar.ehon!!'

.^^'^ Karl).-hi:.

lO-^ Ki'tviliils

KMiti^h ii\nrv.
'

he

l.iuc-hUB

l,,H(-winKf1us
Liu- Insect

.\Nii!|ii,, iii,,tli. CI, ,11,1,',

M,il;,ri,i tii.il ..

M, ,1111-1- -111, ill, ,ir-li

.Miiiili-I-. I.,,,l-lil..

.M.inti- lii,il,,.li, ,,l

M.iiili- 111, lii.l .,

Miiiins, l<,,„i, li,i!

M;iriiliiintiT-w:i.s[)

M,,rlil,d ili.istri-iiiiii,-ii,

M.isiiii-hiis

Miismi-u.isiis . .

M,iv-t!i,s, l-nssil

Mi-iu-l.iiis iiiilti-rtU-

.M,s,itlii.r,ix

.Mi,t.itli,ir,iv

Mc-xiL-antliiiliT..

All[,'r;itiirv hiciists

Mill, -triiki-ts . .

M(isi|nit(i-l)ci.s , .

M<isi|iiltri liliKlit

M(isi|iiiti), Hnnvn
.Mosq'ji.ot-s and t4nats

Mottkd cliatc-r . .

Miittlt-il iiiiibtT-inotli

Miiiisf-uali-iiint; locust,

Miiil-dauhcrs .

.

Miitia silli-nioth

Miisi-un'-lK-i-tU',.

Miishroiini-Kr,iu-cr.«, In

.Musical Inscls

.Mlls';-licctU- am! som
Miislin-iiiiilli

\lii»M,l stale . .



index.

-17. 4"

'7

.. 1'"

\.T\('S(.| .Ml IllMCt
-Ni'»- l-|,ri-.t l.iirn(t-i.i..ll,

Ni'i-st,>.Hl»>,-.,|L--li,„,
1

.Ni«litni,irc IiiM-. ts
N".-'.vc-(..i,m «i,s|,

0.1 k -Ilea 11 1\ iiiotli

* >.ik-et.'i^iT moth
'>:ik-fv-.r> .i>sniihlinii
"ak plivlli.MT.i

l>lill..,lvnintl,
.

'Iplii'in, Slr,.u-o.l.,uR(l
' lr:inKi-l.i,|,.,l rlrar« irm
l>ram..,>-il,, l,i,it,Trlv Tliv
iiV'iU.r.,lifll „m|,.

"

I'.iirilccl-la.lv

l'.iliii-\vcc\ ij

I'ara^ilL' ol pi

l'a«lia witli Iv

IVar-su.k.r
fV.ir-tr.-v Unv
]'c-..-»..,.vil

I'TOnii,, l,jr,l-i

l{|il>>-tai|r(| V

s..n,|.rly..

nitary lati'

ThnltaliMrnma

illlllltT-llctll'^
.

I iiiilKriiMii

Til

I'Aiit

ihsM lin.il.ir
.

Tnail

I'r

hiTlk-
lira,-)!,

I'l"'

I'c a-llv
IVIIiinil.l

l'<l>|>i-rc-cl-miilli

Pi'U-r*' li,.|r...l,..

I'iKi^on ]iar,i>itc

Pinr hawk-Ill. itl

t'liit.-ila-iiinUi, (

['on.i-hii;^.> anil .

I'opkir h.iwk-mi

-IK-

itatfi-ln

ittcT saiiil-wa

>tttT-\ :i.ips

1'

I'l

1'.

]'(

I'riains binF-wiiil;
I'rivft haivk-m.illi
I'rivi-t hawk ninili

l'r(^C(-s^i(marv-lln>lh

I'ronotiiin

Pr.ithiir.ix

aliTpilki,

1 1, chc- oth
Puss-moth

Kai

l(at-t.iil,.il iiianKiit

lifd-iia .h.,| siiml-wii,
Hi-tl-l .ri'ilsiilphiir-l>

Kiil-bdtc.l ,l..ar»iiii;.

Ki-<l-sp.jttcil wasp
Kfd-tippftl ckarwiiiK
Khinoccrns-bcctU'
Uhy.ssa

, .

UltlBcl ih^Bfuiii,

KinK-lioriifil pahmna
'iin^-hkcstruftunMit
l("s,-, iiafiT .

.

Hiisc-h-ai Ins.xt

iil.a ant
S.iw h.irii l.nth
Scih-lii-iTts ..

S.arahs
Sc*ii-pii.ri nil's

Smtrh liiiinct-miith
Scjsi.l,. hpiira , .

Sta-skat.Ts
Sriiscs nf Insci Is

.ihor,.-LMrwi„
. .

Sl.r.n hiirius! ,h-..r Hv .
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t'nmpiluH |H>li<>toi(U'.i .

l'i>tnpj|us t|uin<|iu'n<'tat

PrionuH coriiinii^

l>n)ctrutrii])i(l .

.

I>ri>thnrax

I'Hiicidcc.

.

PsocicU ,

.

INychida*
I'sylla buxi
I'sylla muli
I'sylla pyri
I'syllula;

I'Hytliirus v

I'tcrophyllii <

I'tyelus Havcsci-ns
J'tyclus K"U(l'iti

I'ygi<Jicrana Iiii»;t'1i

i'yramcis canlui

Kanatra linearis

Kaphidia niaculiLolIis . .

Kaphidia notata
Krduvius ptTSDiiatus . .

Khcumatobatcs hiTKrotlii

Khizotrogus soNtitialis

Khygchiuni brunnciini. .

HhyKchium nitidulnni .

.

Ilhynchota . . cn]

Kliyncophorus piilmariiin

Khyssa pcrsiiasoria

Kumia crata-gata

Saltus flavus

Sarcophaga carnaria
Saturnia pavonia
Saturn ia pavonia-major
Scfliphron la-tus

Sceliphron niadraspatamis
Sccliphmn spiriffx

SchistoGPrca ptTCRrina . .

Schizodactylus monstrnsus
41.1. 4M

Stolia liilaviata

Sinli.i Havilruii)*

Snilia intrrnipta
Si-U'nia illunaria

St-sia un(lri-n;i-formts .

Si'sia cliryhiiliformis

Scsia (iilififnrmi-

Sfsia tnrmica'fiTiius

Sola II liru'ijiiiiiiiiliiriiiis

Sf^i.i run-., .ilnriiiis

Scsia m\n|>.il()riius

Si'sia sciilia-lDniiis

ScMia tahanitnrmiH
St'sia tipiiliformiii

Sf^i.i vcspilorniis
S(v,iula-

Sialin [iiliHiii"sa

Sialis lutari.i

Simiiliiiin mliiPiili.H vt^'ii

Simulium nptans
Sinodfiidnm rylindrii ii

Sitaris hiimiTalis
SmtTintliiis (icellatiis .

Smynttuiriis fiisms
Snu'nthuriis lutt'iis

Siiiyntliiirus vimiis
Sph;rr(i|i;i(it us kuiKiwii

Sphc'ciiis spi-t.iiisii''

Sphegidi's

Splu'X llavipt-niiis

Spliinx ciinvolvuli

Sphinx ligustri .

.

SpilDsom.i lubricipt'da

.

Spilosoma iuentha>tri .

Spilosoma iirtiuii^

Staphylinida- . .

Staurodcrus bicolur

Stauropiis fagi .

.

Stegaspijf

S'.t'Koiiiyia

Stcnnhotlirus . . , , \'

Stennlidthrus curtipennis
Stetinbothrus mclanopicunis .

Syrphus .

.

. . iz

Tacliardia lacca
Tanicus theoplirastiis

'R'k'a polyphemus
IVriiU's angustata
Ti'trix bipunctatus

'rhirtiHibi.i furntiriiin . .

llddiostt-Ius canu-Uilntiiis

'lliyaniira

Tipiila briibdigiiaf{ia

lipiHa ..Icra^iM

iitaniiH KJKantt-iis

Tiiiiioicrns Imnjn ,)rnis

Irathypetr.i biilu

Trat liyni'tnlla atidiTssoni

Trii Imdcs alvcolariiis . .

Triiliiidt's ainitiiis

Trii IhuU-s apiariuH jSu,
.

Triilmptrra
TriKoria carlMtnana
Trigona collina. .

Trignna craNsipt's

Trigona mosquito
Irtiiiigulin

rrocliitium apiformis .,

I'rochitium crabroniformis
TrypaiKisoma bruct-i .

.

irypaniisiima gaml)icnsf
Trypaniis cnssu!!

Irypoxylon albitarso . ,

Trypoxylon auritriiiis . .

Tryxalis nasuta

Vfspa arboroa . ,

Vcspa crabro .

.

Vespa gcrmunica 120, j

\'cspa norwfgita .(ui,

Vcspa rufa
Vcspa sylvestris

Vespa vulgaris no, l,>.>^,

\'olucclla bombylans , .

Voluci'lla inanis

Volucclla jicllucrns

Vnluculla zonaria

4<'.S

4'^S Xcrnpbyllum .

.

465 Xylocopa teredo
.12« Xyl(JC(>pa violacea

JSo Zaitha .

.

1

J

Zyga^na fibpendula-

.i05 Zyga'na melilnti

33 Zygirna purpuralis

3-JO ZygiL-na trifoUi
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