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INSECT ARCHITECTURE. 

CHAPTER I. 

INTRODUCTION. 

ITcan never be too strongly impressed upon a miud 
anxious for the acquisition of knowledge, that the 
commonest things by which we are surrounded are 
deserving of minute and careful attention. The 
most profound investigations of Philosophy are 
necessarily connected with the ordinary circum­
stances of our being, and of the world in which 
our every-day life is spent. With regard to ollr own 
existence, the pulsation ofthe heart, the act of respi­
ration, the voluntary movement of our limbs, the 
condition of sleep, are among the most ordinary 
operations of our nature; and yet how long were the 
wisest of men struggling with dark and bewilderiug 
speculations before they could offer anything like a 
satisfactory solution of these phenomena, and how 
far are we still from an accurate and complete know­
ledge of them! The science of Meteorology, which 
attempts to explain to us the philoso},hy of matters 
ronstantIy before our eyes, as dew, mist, and rain, 
is dependent for its illustrations upon a know­
ledge of the most complicated facts, such as the 
influence of heat and electricity upon the air; and 
that knowledge is at present so imperfect. that even 
these common occurrences of the weather, which 

/ . 



t INSECT ARCHITECTURE. 

men have been observing and reasoning upon for 
ages, are by no means satisfactorily explained, or 
reduced to the precision that every science should 
aspire to. Yet, however difficult it may be entirely 
to comprehend the phenomena we daily witness, 
every thing in nature is full of instruction. Thus 
the humblest flower of the field, although, to one 
whose curiosity has not been excited, and whose un­
derstanding has, there/ore, remained uninformed, it 
may appear worthless and contemptible, is valuable 
to the botanist, not only with regard to its place in 
the arrangement of this portion of the Creator's 
works, but as it leads his . mind forward to the con­
sideration of those beautiful provisions for the sup­
port of vegetable life, which it is the part of the phy­
siologist to sttldy Bnd to admire. 

'this train of reasotiing is peculiarly applicable to 
the economy of insects. They constitute a. 'Yery large 
and Interesting part of the animal kingdom. They are 
everywhere about us, The spider weaves his curious 
web in our bouses; the caterpillar constructs hili silken 
cell in our gardeRs; the wasp that hovers over out 
food has a nest not far removed from us, which she 
has assisted to build with the nicest art; the beetle 
that crawls across our path is also an ingenious and 
laborious mechanic, and has some curious inlltincts to 
exhibit to those who will feel any interest in watching 
his movements; and the moth that eats into our 
clothes has something to plead for our pity, for he 
came, like us, naked into the world, and he has de­
stroyed our garments, not in malice or wantonness, 
but that he may clothe himself with the same wool 
which we have stripped from the sheep. An obser­
vation of the habits of these little creatures is full of 
-taluahle lessons, which the abundance of the examples 
has no tendency to diminish. The more such observa­
tions are multiplied, the more are we led for"ard to the 
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treshest and the most delightful parts of knowledge; 
the more do we learn to estimate rightly the elI.traor­
dinary provision. and most abundant resources of a 
creative Providence; and the better do we appreciate 
our own relatioDs with all the infinite varieties of 
Nature, and our dependence, in common with the 
ephemeron that lutters its little hour in the summer 
sun, upon that Being in whose scheme of existence 
the humblest as well as the highest creature has its 
destined purposes. .. If you speak of a stone," says 
St. Basil, one of the Fathers of the Church, .. if you . 
speak of a fly, a gnat, or a bee, your CODversation 
will be a sort of demonstration of His power whose 
hand formed them; for the wisdom of the workman 
is commonly perceived in that which is of little size. 
He who has stretched out the heavens, and dug up 
the bottom of the sea, is also He who has pierced a 
passage through the sting of the bee for the ejection 
of its poison." 

If it be granted that making discoveries is one of 
the most satisfactory of human pleasures, then we may 
without hesitation affirm, tbat the study of insects is 
one of the most delightful branches of natural his­
tory, for it affords peculiar facilities for its pur­
suit. These facilities are found in the almost inex­
haustible variety which insects present to the entomo­
logical observer. As a proof of the extraordinary 
number of insects within a limited field of observation, 
Mr. Stephens informs us, that in the short space ot 
forty days, between the middle of June and the be­
ginning of August, he found, in the vicinity of Ripley, 
specimens of above two thousand four hundred species 
of insects, exclusive of caterpillars and grubs,-a 
number amounting to nearly a fourth of the illlleCts 
llscertained to be indigenous. He further tells us, 
that among these specimens, although the ground 
had, in former seasons, been fiequently' explored. 

B2 
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there were about one hundred species altogether new, 
and not before in any collection which he had in­
spected, including several new genera; while many 
insects reputed scarce were in considerable plenty·. 
'fhe localities of insects are, to a certain extent, con­
stantly changing; and thus the study of them has. 
in this circumstance, as well as in their manifold 
abundance, a source of perpetual variety. Insects, 
also, which are plentiful one year, frequently become 
scarce, or disappear altogether, the next-a fact 
strikingly illustrated by the uncommon abundance, 
in 1826 and 1827, of the seven-spot lady-bird (Coc­
t:inella septempunctata), in the vicinity of London, 
though during the two succeeding summers this 
insect was comparatively scarce, while the small two­
spot lady-bird (Coccinella bipunctata) was plen­
tiful. 

There is, perhaps, no situation in which the lover 
of nature and the observer of animal life may not 
find opportunities for increasing his store of facts. It 
is told of a state prisoner under a cruel and rigorous 
despotism, that when he was excluded from all com­
merce with mankind, and was shut out from books., 
be took an interest and found consolation in the visitS 
of a spider; and there is no. improbability in. the 
story. The operations of that persecuted creature 
are among the most extraordinary exhibitions of 
mechanical ingenuity; and a daily watching of the 
workings of its instinct would beget admiration in 
a rightly constituted mind. The poor prisoner had 
.abundant leisure for the speculations in which the 
spider's web would enchain his understanding. We 
have all of us, at one period or other of our lives, been 
struck with some singular evidence of contrivance in 
the economy of insects, which we have seen with our 

• Stepheos'. illustratIons, vol. i., p. 72, Dote. 
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own eyes. Want of leisure, and probably want of 
knowledge, have prevented us from following lip the 
curiosity which for a moment was' excited. And yet 
some such accident has made men Naturalists, in the 
highest meaning of the term. Bonnet, evidently 
speaking of himself, says, .. I knew a Naturalist, 
who, when he was seventeen years of age, having 
heard of .the operations of t.he ant-lion, began by 
doubting them. He had no rest till he had examined 
into them; and he verified them, he admired th.m, 
he discovered new facts, and soon became the disciple 
and the friend of the Pliny of France - J' (Reaumur). 
It is not the happy fortune of many to be able to de­
vote themselve'l exclusively to the study of nature, 
unquestionably the most fascinating of human em­
ployments; but almost everyone may acquire suffi­
cient knowledge to be able to derive a high grati­
fication from beholding the more common operations. 
of animal life. His materials for contemplation are 
always before him. Some weeks ago we made an 
excursion to West Wood, near Shooter's Hill, ex­
pressly for the 'purpose of observing the insects we 
might meet with in the wood; but we had not got far 
among the bushell, when heavy rain came on. We 
immediately sought shelter among the boughs of 
!lOme thick underwood, composed of oak, birch. and 
aspen; but we could not meet with a single insect, 
not even a gnat "Or a fly, sheltered under the leaves. 
Upon looking more narrowly, however, into the 
bushes which protected us, we soon fonnd a variety 
of interesting ohjects of sturly. The oak abounded 
in gallll, several of them quite new to us; while the 
leaves of the birch and the aspen exhibited the 
curious serpentine paths of the minute mining cater­
pillars. When we had exhausted the narrow field of 

• CODt~mplation de I. Nature, part ii., chap. 42. 

O'Q",,,d by GoogIe 



• INSlCOT ARCHITBCTURB. 

observation immediately around us, we found that 
we could considerably extend it, by breaking a few of 
the taller branches near us, and then examining their 
leaves at leisure. In this manner two hours glided 
quickly and pleasantly away, by which time the rain 
had nesrly ceased; and though we had been dis­
appointed in our wish to ramble through the wood, 
we did not return without adding a few ..interesting 
facts to our previous knowledge of insect economy·. 

It will appear then, from the preceding observations, 
that cabinets and collections, though undoubtedly of 
the highest use, are by no means indispensable, as 
tbe observer of nature may find inexhaustible sub­
jects of study in every garden and in every hedge, 
Nature has been profuse enough in affording us 
materials for observation, when we are prepared to 
look about US with that keenness of inquiry, which 
curiosity, the first step in the pursuit of knowledge, 
will unquestionably give. Nor shall we be dis­
appointed in the gratification which is thus within 
our reaob. Were it no more indeed than a source 
of agreeable amusement, the study of insects comes 
strongly recommended to the notice of the well­
educated. The pleasures of childhood are generally 
supposed to be more exquisite, and to contain les8 
alloy, than those of riper years; and if so, it must 
be because then every thing appears new and dressed 
in fresh beauties: while in manhood, and old age, 
whatever has frequently recurred begins to wear the 
tarnish of decay. The study of nature affords us a 
succession of "ever new delights," such as charmed 
us in childhood, when every thing had the attractions 
of novelty and beauty; and thus the mind of the 

- naturalist may have its own fresh and vigorous 

• The OrigiDal observations in this volume which are marked 
by the initials J. R., are by J. Rennie, A.M., A.L.S., Lee. Xent. 
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I!liTRODUCTION. , 
tbo\lgh~ss the infirmities of 
!lown bs 

It has to the study of 
well a!Z Natural History 
that it ~iLhdraw the miud fszsssA 
of highsss that it cramps 
the ranm'? ; and that it f45sl's45Yss 
at least ss weakens, finer creations of the fancy. 
Now, we should allow this objection in its fullest 
extent, and even be disposed to carry it further 
thau is usually done. if the collecting of specimens 
only. or, as the French expressively call them, chips 
(echantillons) , be called a study. But the mere col-
lector is !Zmmot be, justly confffiidfffittY 
naturalissz the term naturalist 
larged 
stances 
examplss 
even to ,Ys 
yet it dSSffis SppsffiHS to have cramped 
impoverished his imagination. If Rousseau. how­
ever, be objected to as an eccentric being, from 
whose pursuits no fair inference can be drawn. we 
give the illustrious example of Charles James Fox. 
and may add the names of our distinguished poets, 
Goldsmith. Thomson, Gray, and Darwin, who were 
all enthss±±i±±±±LRC We wish 
insist urs:m of Gray, 
very of insects. It 
to many sHHsPesffiffi, who are familiffiffis 
Elegy in Church-yard, to 
its authts±± pains to turn the 
tics of csders of insects 
hexameters, the manuscript of which is still preserved 

·in his interleaved copy of the "Systema Naturm." 
Further, to use the somewhat exaggerated words 
of Kirby and Spence, whose work 011 Entomology 
ill one of the most instructive and pleasing books on 
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the science. "Aristotle among the Greeks, and Pliny 

. the Elder among the Romans, may be denominated· 
the fathers of Natural History, as well as the greatest 
philosophers of their day; yet both these made 
insects a principal object of their attention: and in 
more recent times, if we look abroad, what names 
greater than those of Redi, Malpighi. Vallisnieri, 
Swammerdam. Leeuwenhoek, Rea.umur, LiIlDiIlUS, 
De Geer, Bonnet, and the Hubers? and at home, 
what philosophers have done more honour to their 
(IOuntry and to human nature than Ray. Willughby, 
Lister, and Derham? Yet all these made the study 
ofinsects one of their most favourite pursuits * ," 

And yet this study has been considered, by 
those who have superficially examined the subject, 
as belonging to a small order of minds; and the 
satire of Pope has been indiscriminately applied 
to all collectors, while. in truth, it only touches 
those who mistake the means of knowledge for 
the end:-

" 0 I would the sone or men once think their eye. 
And reason lIiven them but to study Flies! 
See Nature in some partial, narrow shape, 
And let the Author of the whole escape; 
Learn but to trifle; or, who most observe, 
To wonder at their Maker, nol to serve ton 

Thus exclaims the Goddess of Dulness, sweeping 
into her net all those who study nature in detail. 
But if the matter were rightly appreciated. it would 
be evident that no part of the works of the Creator 
can be without the deepest interest to an inquiring 
mind; and that a portion of creation, which exhibits 
sllch extraordinary manifestations of design as is 
shewn by insects, must have attractions for the very 
highest understanding. 

An accurate knowledge of the properties of insecta 

• Introduction to Entomology, \'01. i, 
t Dunciad, book iv. 
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18 of great importance to man, merely with relation to 
his own comfort and security. The injuries which they 
inflict upon us are exten.sive and complicated; and the 
remedies which we attempt, by the destruction of 
those creatures, both insects, birds, and quadrupeds, 
who keep the ravagers in check, are generally ag­
gravations of the evil, because they are directed by 
an ignorance of the economy of nature. The little 
knowledge which we have of the modes by which 
insects may be impeded in their destruction of much 
that is valuable to UIl, has probably proceeded from 
our contempt of their individual insignificance. The 
security of property has ceased to be endangered by 
quadrupeds of prey, and yet our gardens are ravaged 
by aphides and caterpillars. It is somewhat startling 
to affirm that the condition of the human race is 
seriously injured by these petty annoyan~s; but it 
is perfectly true that the art and industry of man have 
not yet been able to overcome the collective force. 
the individual perseverance, and the complicated 
machinery of destruction which insects employ. A 
small ant, according to a most careful and philo­
tiophicpl observer, opposes almost invincible obstacles 
to the progress of civilization in many parts of the 
equinoctial zone. These animals devour paper and 
parchment; they destroy every book and manu­
ICript. Many provinces of Spanish America caD· 
not, in cODsequence, shew a written document of a 
hundred years· existence. .. What development," he 
adds, •• can the civilization of a people assume, if 
there he nothing to CODnect the present with the 
past- if the depositories of human knowledge must 
be constantly renewed-if the monuments of genius 
and wisdom cannot be transmitted to posterity *?" 
Again, there are beetles which deposit their larvae 

-Hu.boldt, Voyagt",lib. vii., ch. 20. 
a5 
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ffzzmidable numbenz~ 
the power of 

hzzve thus been 
zznd in North 

at least 
zmzZktr a tract of two 

were szzzzpt by a small, black, iZzzg. 
yet, according to Wilson, the historian of American 
birds, the people of the United States were in the habit 
of destroying the red-headed woodpecker, the great 
enemy of these insects, because he occasionally spoilt 
an apple *. The same delightful writer, and true natu­
ralist, speaking of the labours of the ivory-billed wood-
pecke,z it be believed thiZt 
an inszztz, lzzrger than a grain 
silently, zzeason, destroy 

EniZny of them from 
a hundred and 

whole woods, as 
see you, are Yead. stripped of the their 
wintry-looking arms and bare trunks bleaching in 
the SUII, and tumbling in ruins before every blast t." 
'fhe subterraneous larva of a species of beetle (Zabru. 
gibbm) has often caused a complete failure of tbe 
seed-corn. as in the district of Halle in 1812t. The 
corn-weevil, which extracts the flour from grain, 
leaving:; hush h~uhind, will destroy 
the ~ ~ in a very short 

turnip-fly are 
of the locust are 

['utollected, as an .. ",g,,,~z~d,,, 
bzower of the inw~z:zz 

white ants of tropical countries sweep away wbole 
villages, with as much certainty as a fire or an inun­
dation; and ships even have been destroyed by these 

• Amer. Ornith., i., p. 144. t lb., iii., p. 21. ; Blumenbu:b. 
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republh::£3, QlVO 

bankm"IAm have bee" tJ,r::£?tened by 
ravagIAIAr, 

11 

::od em­
minute 

'l'h" ::nUfffZOUS inju:£3"r mhhzh insectr to man 
may thus be held as one reason for ceasing t.o consider 
the study of them as an insignificant pursuit; for 
a knowledge of their structure, their food, their 
,eneml"zz, their habits, as it 
often to the m::::",% guarding their 
,LIiIJUfl"r, the sam:: we deri"" them 
both direct and indirect benefits. The boney of the bet!, 
the dye of the cochineal, and the web of the silk-worm, 
the advantages of which are obvious, may well be 
balan""h "gAlinst the g::&tz',,::tive prop&n&hi&A3 of in-
sects z"higz "re offensin& ®"nan. Hut ghilosophi-
cal natural will teacil that the 
direct which &unfer UP"IA zrre even 
less important than their ~neraillses in maintaining 
the economy of .the world. The mischiefs which 
result to us from the rapid increase and the activity 
.of inr"hiAA, Alre merely of the vZ;,AAil by 
which AAzzofer upou IAumberlez'AA ad-

hiorests ax" away bh flies.; 
but same agencies relieve us from that extreme 
abundance of vegetable matter, which would render 
the earth uninhabitable, were this excess not periodi-
cally In e"Z%Zltries, th,' husines8 
of cor.rupt. matter,. ." vult~re 
and the ImperfAAAAuh pAArform, JAZ AAzreAAted WIth 
certaintp speed hy the myriads tZAeeds thu 
spring from the eggs deposited in eV,ery carcass, by 
SOIBe fly seeking therein the means of life for her 
progeny. Destruction and reproduction, the great 
laws oP Netuxe. are ZAn very grentRh through 
~he inetnz'HentaIity of ; and the princi~ 
pie even 'the lzZrreese of specietl 
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of insects thnmseIGn:;;, WSD(:TI'l are aboTI'l 
dnnt that know nnt how es:'nhn their r::vage::: 
flocks of lady-birds instantly cover our fields and 
gardens to destroh them. Such consid:;;tntions 
thtst are thrown to rhnw the ssi.;ject 
insects has a great philosophical importance--and 
what portion of the works of Nature has not? 
Thn habit:: all (sud's cr:;;ntures, Hhethe: 
nooions, or har,,: less, or beneficial, are worthy 
objects of our study. If they affect ourselves, in 
om health our whether fh:' hood 
for enil. an edditim:r:l is given 
our desire to attain a knowledge of their properties. 
Soth studi:;;: form :me of mo:L h:tere:ting OCG::~ 

whgh can GnfS'age national and 
mind; and, perhaps, none of the employments of 
human life are more dignified than the invGstigati:m 
and ::nrve¥) the'wmking: ,:nd ways Nator: 
in the minutest of her productions. 

The exercise of that habit of observation which 
can nlone make a naturali:;;t~" an (:d-of-donr natn~ 
ralis?," as Daines Barrington calleh himself-is well 
calculated to strengthen. even ~he m~~t pra~tical and 

ot ths rnmd. :..:ne or rGe mnr, 
an:luiremnnt:: is hower disc::i~ 

minating among things which differ ill many minute 
points, but :..:hos::: of :::TI'lDt:aram:e 
u:uilly de::niues :"oqlmnG: obsetne£ into helief 
their identity. Entomology, in this point of view, is 
a study p.eculiar~y adapted/or yout.~, According to 
On:' nxper:nn:::e, It ::xcee:5mSDly d::..:::ult fi5K' person: 
arrived at manhood to acquire this power of discri­
mination; but in early life, a little care on the part of 
ths parent teache£' :sill rS:idt'r itsmnparatin:' Iy eash, 
In Ihis stuhy the of things should go 
.:ong with that of words. If names peridh," says 
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Linneus, "the knowledge of things perishes also ·f' 
omd without names, how can 8Jly one communicate 
to another the knowledge he has acquired relative to 
any particular fact, either of physiology, habit, utility, 
or locality? . On the other hand, mere catalogue 
learning is as much to be rejected as the loose 
generalizations of the despisers of classification and 
nomenclature. To name a plant, or an insect, or a 
bird, or a quadruped rightly, is one step towards an 
accurate knowledge of it; but it is not the knowledge 
itself. It is the means, and not the end, in natural 
history, as in every other science. 

If the bias of opening curiosity be properly di­
rected, there is not any branch of natural history so 
fascinating to youth as the study of insects. It is, 
indeed, a common practice in many familiE's, to 
teach children, from the earliest infancy, to treat the 
greater number of insects as if they were venomous 
and dangerous, and, of course, meriting to be de­
stroyed, or, at least, avoided with horror. Associa­
tions are by this means linked with the very ap­
pearance of insects, which become gradually more 
inveterate with advancing years; provided, as most 
frequently happens, the same system be persisted in. 
of avoiding or destroying almost every insect which 
is unlucky enough to attract observation. How much 
rational amusement and innocent pleasure is thus 
thoughtlessly lost; and how many disagreeable feel­
ings are thus created, in the most absurd manner! 
•• In order to shew," says a w.riter in the Magazine 
of Natural History, .. that the study, or (if the word 
be disliked) the observation of insects is peculiarly 
fascinating to children, even in ,their early infancy. 
we may refer to what we have seen in the family of a 
friend, who is partial to this, as well as to all the 

• Nomina si pereaa!, peri! et cognitio rerum. 
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deputmetilts of natural hiatory. Ourfrie.d's chil4ren; 
a boy and a girl. were taugbt. {rom the momeot they 
crouM distinguish insects, to treat tl.em as objects of 
interest and curiosity, and not to be afraid even of 
those which wore the Blost repulsive ~ppearance. 
The little gid, for example, when just beginning to 
walk alone, .encountered one day a large staphylinus 
(Goenus o/.eWJ? Sl'EPHENS; vulgo, the. devil' B coach­
iorse), which she fearlessly seized, and did not quit 
her hold, though the insect grasped aile of her fingers 
in his formidable jawli. 'fhl! mother, wbo was by, 
knew enough of the insect to be rather alarmed for 
the consequences, thong-h she prudently concealed 
her feelings from the child. She did well; for the 
iBSect was Dot strong enough to break the skin, and 
the child took no notice of its attempts to bite her 
finger. A. whole series of disagreeable associatioBS 
with this formidable-looking family of insects was 
thus averted, at the very momeat. when a different 
mode of acting on the part of the mother would have 
produced the ~ontrary elfect. For more than two 
years afler this occurrence, U1e little girl and her 
br.other asaiated in adding DlIlmerous -specimens to 
their f&tiller's collection. without the parents ever 
having had cause, from auy .accident, to repent of 
their employiug tbemselv.es in this manner. The 
aequel of ,the lit.tle girl's history strikingly illustrates 
the position for which we contend. The child hap­
pened to be sent to a relative in the counlry, where 
abe was not long in baving carefully instilled into 
her mind all the lIsual antipathies against 'every­
thing that creepeth on the earth;' and though she 
afterwards returned to her paternal home, no perSUIl.­

filioD nor remonstrance could ever again .persuadl\ hel' 
to touch a com mOD beetle, much less a staphylinus, 
with its tail turned up in a threateuing a.ttitude, and its 
formidable jaws ready extended tor attack or defence." 
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We do DOt wish that children should be encouraged 
.lJ expose theD\selves to daoger, in their eneounters 
with insects. '.rhey should be taught to avoid those 
few which are really nosioue-to admire all-to 
mjure DOue. 

The various beauty of inaects-their glittering 
colours, theit graceful forms-suppliea aD inexhaua. 
tible source of attraction. Even the most formidable 
insects, both in appearance and reality,-the dragon. 
fly. which is perfectly harmless to man, and the wasp., 
whose sting every human being almost instinctively 
ahuns,-are splendid in their appearance, and are 
painted with all the brilliancy of natural hue.. It 
bas been remarked. that the plumage of tropro.l 
birds is not superior in Yivid colouring to what may 
be observed in the greater number of butterflies and 
moths -. " See {" exclaims LinnEUS, .. the large, 
elegant painted wings of the butterfly, four ill num· 
ber, covered with delicate feathery scales! With these 
it sustains itself in tbe air a whole day, rivalliag tbe 
flight of binls and the brilliancy of the peacock. 
Consider this insect through the wonderful progresa 
of its life,-how different is the first period of its 
being from the second. and both from the parent 
insect! Its changes are an inexplicable enigma to 
us: we see a green caterpillar, furnished with si1teen 
feet, feeding upon the leaves of a plant; this is 
changed into a chrysalis, smooth, of golden lus~, 
hangmg suspended to a fixed point, without feet, and 
subsisting without food; this insect again undergoes 
another transformation, acquires wings, and six feet, 
and becomes a gay buttedly, sporting in the air, and 
living by suction upon the honey of plants. What 
bas Nature produced more worthy of our admiratiou 
tbao such all animal coming upon the stage of the 

• Mi.~ Jermyu's Butterfty Collector, p. 11 
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world, and playing its part there under so man,. di(. 
fl'rent masks ?" The ancients were so struck with 
the transformations of the butterfly, and its revival 
from a seeming temporary death, as to have consi­
dered it an emblem of the soul, the Greek word 
!/lux" signifying both the soul and a butterfly; and ,t is for this reason that we find the butterfly intro­
duced into their allegorical sculptures as an emblem 
of immortality. Trifling, therefore, and perhaps con­
temptible, as to the unthinking may seem the study 
of a butterfly, yet when we consider the art and me­
chanism displayed in so minute a structure,-the 
fluids circulating in vessels so small as almost to 
escape the sight-the beauty 0,", the wings and 
covering-and the manner in which each pnrt is 
adapted for its peculiar functions,-we cannot but 
be struck with wonder and admiration, and allow, 
with Paley, t.at" the production of beauty was as 
much in the Creator's mind in painting a butterOy 
as in giving symmetry to the human form," 

A collection of insects is to the true naturalist what 
a colIection of medals is to the accurate student of 
history. The mere collector, who looks only to the 
shining wings of the one. or the green rust of the 
other, derives little knowledge from his pursuit. But 
the cabinet of the entomologist becomes rich in the 
most interesting subjects of contemplation, when 
he regards it in the genuine spirit of scielltific 
inquiry. What, for instance, can be so delightful 
as to t'xamine the wonderful variety of structure in 
this portion of the creation; and, above all, to trace 
the beautiful gradations by which one species runs 
into another. Their differences are so minute, that an 
unpractised eye would proclaim their identity; and 
yet, when the species are separated, alld 1I0t very 
distantly, they become visible even to the commou 
observer. It is in examinations sllch as these thai 
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the naturalist finds a delight of the highest order. 
While it is thus one of the legitimate objects of his 
study to attend to minute differences of structure, 
form. and colouring, he is not less interested in the in­
vestigation of habits and economy; and in this respect 
the insect world is inexhaustibly rich. We find herein 
examples of instinct to parallel those of all the larger 
animals, whether they are solitary or social; and 
iunumerable others besides, altogether unlike those 
manifested in the superior departments of animated 
nature. These instincts have various directions, and 
are developed ·in a more or less striking manner to 
our senses, according to the force of the motive by 
which they are governed. Some of their instincts 
have lor their object the preservation of insects from 
external attack; some have reference to procuring 
food, and involve many remarkable stratagems; 
some direct their social economy, and regulate the 
t:ondition under which they live together either in 
monarchit!S or republics, their colonizations, and their 
Dligrations. but the most powerful instillCt which 
belongs to insects has regard to the preservation of 
their species. We find. accordingly, that as the ne­
cessity for this preservation is of the utmost importance 
in the economy of nature, so for this especial object 
many insects, whose offspring, whether in the egg or 
the larva state, are peculiarly exposed to danger, 
are endued with an almost miraculous foresight, and 
with an iilgenuity, perseverance, and unconquerable 
industry, lor the purpose of avoiding those dangers, 
which are not to be paralleled even by the most singu­
lar efforts of human contrivance. The same ingenuity 
which is employed for protecting either eggs, or ca­
terpillars and grubs, or pUpil! and chrysalides, is also 
exercised by many insects for their own preservation 
against the changes of temperature to which they are 
exposed, or against their natural enemies. Many 
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species employ those contrivan(:es duriQg the peri04 
of their hybernation, or winter. sleep. For all these 
purposes some dig holes in the earth, ~nd form them 
into cells; others build nests of extra.neous substances, 
such as bits of wood and leaves; others roll up leaves 
into cases, whiCh they close with the most curious 
art; others build a house of mud. and line it with 
the cotton of 'rees, or the petals of the most delicate . 
flowers; others construct cells. of secretions from 
their own bodies; others form cocoons, in which 
they undergo tbeir transformation; and others dig 
subterraneous galleries. whu:h, in cOQlplexity of ar­
rangement, in solidity, and in complete adaptation to 
their purposes. vie with the cities of civilized man. 
The contrivances by which insects effect these ob­
jects have been accurately observed and minutely de­
scribed. by patient and philosophical inquirers, who 
knew tbat such employments of the instinct with 
which each species is endowed by its Creator offered 
the most valuable and instructive lessons, and opened 
to them a wide field of the most delightful study. 
The cOllstruction of their habitations is certainly 
among the most remarkable pecUliarities in the 
economy of insects; and it is of this subject that we 
propose to treat under the general name, which is 
sufficiently applicable to our purpose, of INIiEC:T 
Aa.c:RI'IEOTUIlE. 
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I N the descriptions which we shall give of Insect 
Architecture, we shall employ as few technical words 
as possible; and such as we cannot well avoid, WI! 
shall explain in their places: but, since our objec~ 
chiefly relates to the reproduction of insects, it may 
be useful to many readers to introduce here a brief 
description of tbe changes which they undergo. 

It was of old believed that insects were produced 
spontaneously by putrefying substances; and Virgil 
gives the details of a process for creating a swarm 
of bees out of the carcass of a bull: but Redi, a cele.­
brated Italian naturalist, proved by rigid experiments 
that they are always, in such cases, hatched from egg. 
previously laid. Most insects, indeed, lay eggs, though 
some few are viviparous, and some, like serpeuts, 
propagate both ways. The eggs of insects are very 
various in form, and seldom shaped like those at 
birds. We have here figured those of Beveral species, 
as they appear under the microscope. 

Egg. oJ [ .. ,et •• -II_piled. 

D-<li" " by Coogle 
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When an insect first issues from the egg, it is called 
by naturalists larva, and, popularly, a caterpillar. a 
grub, or a maggot. The distinction, in popular lan­
guage. seems to be, that caterpillar8 are produced 
from the eggs of moths or butterflies; grubs, from 
the eggs of beetles, bees, wasps. &c.; and maggot' 
(which are without feet), from blow·flie~, house-flies. 
cheese-flies, &c., though this is not very rigidly ad­
hered to in common parlance. Maggots are also 
sometimes called worms, as in the instance of the 
meal-worm; but the common earth-worm is not a 
larva, nor is it by modern naturalists ranked among 
insects. 

LarVa! are remarkably sman at first, but grow 
rapidly. The full-grown caterpillar of the goat-moth 
(COSSU.8 l'4:,~iperda) is thus seventy-two thousand 
times heavier than when it issues from the egg; and 

LartJ~, 0ruhI. Caterpillars, or Mugsol ,. 
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the maggot of the blow-fly is, in twenty-four hours, 
one hundred and fifty-five times heavier than at its 
birth_ Some larvie have feet, others are without; 
none have wings. They cannot propagate. They 
feed voraciously on coarse substances; and as they 
increase in size, which they do very rapidly, they cast 
their skins three or four times. In defending them­
selves from injury, and in preparing for their change 
by the construction of secure abodes, they manifest 
great ingenuity and mechanical skill. The figures 
on the preceding page, exemplify various forms of 
insects ill this stage of their existence. 

When larvie are full grown, they cast their skins 
for the last time, undergo a complete change of form. 
and, with a few exceptions, cease to eat, and remain 
nearly motionless. When an insect, after this change, 
does not lose its legs, or continnes to eat and move, 
it is popularly called a Nymph; and when the inner 
skin of ~'le larva is converted into a membranous or 
leathery covering, which wraps the insect closely up 
like a mumlllY, it is termerl Pupa, from its resem-

blance to an infant in swaddling bands. From the 
pUplll of many of the butterflies appearing gilt as if 
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with gold, the Greeks called them Chrysalides, and 
the Romans .Aureli~, and hence naturalists frequently 
call a pupa, chrysalis, even when it is not gilt. We 
shall see, as we proceed, the curious contrivances re­
sorted to for protecting insects in this helpless state. 

After a certain time, the insect which has re­
mained in its pupa-case, like a mass of jelly without 
shape, is gradually preparing for its filial change, 
when it takes the form of a perfect insect. This 
state was called by Linneus, l11Utgo. because the 
insect, having thrown off its mask, becomes a per­
fect image of its species. Of sOme, this last por­
tion of their existence is very short, olhers live 

Insect. in 'Iu 1"'go or p'ifeGt .tate. 
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through a year, and some exist for longer periods. 
'rhey feed lightly, and never increase in size. 'rhe 
chief object of all is to perpetuate their species, after 
which the greater number quickly die. It is in this 
state that they exercise those remarkable instincts for 
the preservation of their race, which are exhibited in 
their preparations for the shelter of their eggs. and 
the nourishment of their larvae. The foregoing are 
examples of insects in the imago, or perfect state. 

O'Q",,,d by GoogIe 



CIIAPTER II. 

STRUCTURES POR PROTECTING EGGS.-MA80N-WAlPI; 
MASON-BBBS; MINING-BEES. 

THE provisions which are made by the different 
species of insects for protecting their eggs, appear in 
many cases to be admirably proportioned to the kind 
of danger and destruction to which they may be ex­
posed. The eggs themselves, indeed, are not so liable 
to depredation and injury as the young brood hatched 
from them; for, like the seeds of plants, they are ca­
pable of withstanding greater degrees both of heat and 
cold than the insects which produce them. According 
to the ~xperiments of Spallanzani, the eggs of frogs 
that had been exposed to various degrees of artificial 
heat, were scarcely altered in their productive powers 
by a temperature of III ° . of Fahrenheit, but they 
became corrupted after ISao. He tried the same ex­
periment upon tadpoles and frogs, and found they 
all died at Illo. Silk-worms died at a temperature 
of 108°, while their eggs did not entirely cease to be 
fertile till 144°. The larvle of flesh-flies perished, 
while the eggs of the same species continued fertile, 
at about the same comparative degrees of heat as in 
the preceding instances. f111ense cold has a still less 
effect upon eggs than extreme heat. Spallanzani ex­
posed the eggs of silk-worms to an artificial cold 2ao 
below zero, and yet, in the subsequent spring, they 
all produced caterpillars. Insects almost invariably 
die at the temperature of 14°, that is at ISO below the 
freezing point *. The care of illsects for the pw-

• See Spallanzani's Tracts, by nAlyell, 901. i. 
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tection of their eggs is not entirely directed to their 
preservation in the most favourable temperature fOl' 
being hatched, but to secure them agaillst the nume­
rous enemies which would attempt their destruction. 
and, above all, to protect the grubs, when they are 
first developed, from those injuries to which they are 
peculiarly exposed. Their prospective contrivances 
for accomplishing these objects are in the highest 
degree curious. 

Most persons have more or less acquaintance 
with the hives of the social species 0'£ bees and 
wasps: but little is generally known of the nests 
constructed by the solitary species, though in many 
respects these are not inferior to the others in dis­
plays of ingenuity and skill. We admire the social 
bees, labouring together for one common end, in the 
same way that we look with delight upon the great 
division of labour in a well-ordered manufactory. 
As in a cotton-mill, some attend to the carding of 
the raw material, some to its formation into single 
threads, some to the gathering these threads upon' 
spindles, others to the union of many threads into 
one,-all labouring with invariable precision because 
they attend to a single object ;-so do we view with 
delight and wonder the successive steps by which 
the hive-bees bring their beautiful work to its com­
pletioll,-striving, by individual efforts, to accomplish 
their general task, never impeding each other by use­
less assistance, each taking a particular department, 
and each knowing its own duties. We may, how­
ever, not the less admire the solitary wasp or bee, 
who begins and finishes every part of its destined 
work; just as we admire the ingenious mechanic 
who perfects something useful or ornamental entirely 
by. the labour of his own hand!l,-whether he be the 
patient Chinese caner, who cuts the most elaborately 
decorated boxes out of a solid piece of ivory, or the 

c 
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turner of Europe, who produces every variety of 
eleg'eifi,:forn, by "he skilfnl appli<'ation ,ft" th"impl1:1;l 

"Q-o Jot 
'¥I;lUS •..• 
:: ' •. Q"ti,r·lsrand abounds with many varieties of solitary 
.~~pii I!:ild P<"es 1 "nd th=ir e1:1;ts th",fore he 
--~!!Y ~seovered by those who, in the proper seasons, 
=h~:~~~~~~ of nbeervh'ii( the peculiarities of thew 

MABON-WASPS. 

In Sept\lmber, 5.h28, a common speeies of 80litnry 
mason-wasp (Od'!J1lf:1'U8, LATa.) was observed by us· 

on the east wall of a house at Lee, in Kent, very busy 
in ee;;;evatigii( a hglg ill (;kie of ,Pe b,ic:hs, en(;;ut 
feet from the ground. Whether there might not 
have heen nn a;;;;identgl holg in tE;e brkk, befoge 
the ,ggSP egmmegc:ed langurs, unf;g~,wn, 
she had made considerable progress in the work 
wheg first "bse1:1ef; the brick ,,,as of 
hardest of the yellow sort made in this neighbourhood. 
The most remarkable circumstance ill the process of 
hewigg inlu the Pdck. "as care gf the insect 
r~movrn~ to a distanc~~ th~ fragme~ts which. from 
elm" thil" she enCCee,f(,il lD iletacZmRU. did 
appear to suit her design to wear do;'n 
particle by particle, as the furniture-beetle (Anobium 
pertiuu) Rk~es, mabing iERk pin-hille un;;el'les 
old wood. Our wasp-architect, on the contrary, by 
meanRk of strf1nii( trf1euihanE~toothild jawui severed 

Il. 

r. .T~ 
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MIUI4ibkt-J",w, 0/ M4IOlI-Wasp.,-Greatly mapided. 

a piece usually about the bigness of a mustard-seed. 
It might have been supposed that these' fragments 
would have been tossed out of the hole as the 
work proceeded, without further concern; as the 
mole tosses above ground the earth which has been 
cleared out of its subterranean gallery. The wasp 
was of a different opinion; for it was possible that 
a heap of brick chips, at the bottom of the wall, 
might lead to the discovery of her nest by some of 
her enemies, particularly by one or other of the 
numerous tribe of what are called ichneumon-flies. 
This name is given to them, from the similarity of 
their habit of destroying eggs to that of the little 
animal which proves 80 formidable an enemy to the 
multiplication of the crocodile of Egypt. They may 
be also denominated cuckoo-flies, because, like that 
bird, they thrust their egg into the nest of another 
species. These flies are continually prowling about 
and prying into every comer, to find, by lltealth, a 
nidus for their eggs. It might have been some such 
consideration as this which induced the wasp to carry 
off the fragments as they were successively detached. 
'fhat concealment was the motive, indeed, was proved; 
for one of the fragments which tell out of the hole by 



18 INSBCT ARCHITBCTURB. 

accident, she immediately sought for at the bottom of 
the wall, and carried off like the rest. It was no easy 
matter to get out one of the fragments, as may readily 
be conceived, when the size of the insect is compared 
with that of the entrance, of which this (e) is the 
exact size, as taken from the impression of a bit of 
dough upon the hole when finished. It was only by 
seizing the fragment with her jaws, and retreating 
backwards, that the matter could be accomplished; 
though, after the interior of the excavation was barely 
large enough to admit of her turning round, she more 
than once attempted to make her exit head-foremost, 
but always unsuccessfully. The weight of the frag~ 
ments removed did not appear to impede her flight, 
and she generally returned to her task in about two 
or three mi n utes 

Within two days the excavation was completed; 
but it required two other days to line it with a coating 
/of clay, to deposit the eggs, two in number, and, no 
doubt, to imprison a few live spiders or caterpillars, 
for the young when hatched,-a process which was 
first observed by Ray and Willughby *, but which 
has since been frequently ascertained. In the present 
instance, this peculiarity was not seen; but the little 
architect was detected in closing up the entrance, 
which was formed of a layer of clay more than 
double the thickness of the interior lining. In No­
vember following, we hewed away the brick around 
this nest, and found the whole excavation was rather 
less than an inch in depth. 

Notwithstanding all the precautions of the careful 
parent to conceal her nest, it was found out by one of 
the cuckoo-flies (Tachina larvarumP)-probably a 
common species very similar to the house-fly, but 

• Ray. Hi.t. Insect. 254. 
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rather larger, which deposited an egg there; and the 
grub hatched from it, after devouring one of the wasp­
grubs. formed itself a cocoon (a), a8 did the other 

IltUo~·H'(JIP·1 Nell ... 11 COc ....... -Abo~1 oDe-lbird the D.tnr~1 .1 ••• 

undevoured grub of the wasp (b). Both awaited 
the return of summer to change into winged insects, 
burst their cerements, and proceed as their parents 
did. 

Anothermason-wasp (OdyneT'U8murarius, LATR.), 
differing little in appearance from the former, may 
often be seen frequenting sandy banks exposed to 
.the sun, and eonstructing its singular burrows. 

c3 
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The sort of sand-bank which it selects is hard aud 
compact; and though this may be more difficult to 
penetrate, the walls are not liable to fall down upon 
the little miner. In such a bank, the mason-wasp 
bores a tubular gallery two or three inches deep. 
The sand upon which RWllmur found some of these 
wasps at work was almost as hard as stone, and 
yielded with difficulty to his nail; but the wasps dug 
into it with ease, having recourse, as he ascertained, 
to the ingenious .Ievlce of moistening it by letting 
fall two or three drops of fluid from their mouth, 
which rendered the mass ductile, and the separation 
of the grains easy to the double pickaxe of the little 
pioneers. 

When this wasp has detached a few grains of the 
moistened sand. it kneads them together into a 
pellet about the size of one of the seeds of a goose­
berry. With the first peJIet which it detaches, it 
lays the foundation of. round tower, as an out­
work, immediately over the mouth of its nest. 
Every pellet which it afterwards carries off from 
the interior is added to the wall of this outer round 
tower, which advances in height as the hole in the 
sand increases ill depth. Every two or three minutes, 
however, during these operations, it takes a short 
excursion, for the purpose, probably, of replenishing 
its store of fluid wherewith to moisten the sand. 
Yet so little time is lost, that Reaumur has seen a 
mason-wasp dig in an hour a hole the length of its 
body, and at the same time build as much of its 
round tower. For the greater part of its height this 
ronnd tower is perpendicular; but towards the sum­
mit it bends into a curve. corresponding to the bend 
of the insect's body, which, in all cases of insect 
architecture, is the model followed. 'l'he pellt!t8 
which form the walls of the tower are not very 
nicely joined, and numerous vacuities are left be<-
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Nil", t •. of M_·/P'IMp,.--Al><>at Iu.Jf Ih. Dalaml li_ 
• The tower of the De»\.. • Thft entrance after tbe tower is rr­
moved. c The .elL II The ten. with a roll of caterpllla .. pre­
pared for Ibe larn. 

tween them, giving it the appearance of fillagree 
work. That it should be thlls slightly built is not 
surprising, for it is intended as a temporary structure 
for protecting the insect while it is excavating its 
hole; and as a pile of materials, well arranged and 
ready at hand, for the completion of the interior 
building,-in the same way that workmen make a 
regular pile of bricks near the spot where they are 
going to build. This seems, in fact, to be the main 
design of the tower, which is taken down as expedi­
tiously as it had been reared. Rtlaumur thinks, that 
by piling in the sand whieh has previously been dug 
out, the wasp intends to guard its progeny for a time 
from being exposed to the too violent heat of the 
sun; and he has even sometimes seen that there were 
not sufficient materials in the tower, in which case 
'be wasp bad recourse to the rubbish she had thrown 
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out after the tower was completed. By raising a 
tower of the materials which she excavates, the wasp 
produces the same shelter from external heat, as a 
human creature would who chose to inhabit a deep 
cellar of a high house. She further protects her 
progeny from the ichneumon-fly, as the engineer con­
structs an outwork to render more difficult the ap­
proach of an enemy to the citadel. Reaumur baa 
seen this indefatigable enemy of the wasp peep into 
the mouth of the tower, and then retreat. apparently 
frightened at the depth of the cell which he was 
anxious to invade. 

The mason-wasp does not furnish the cell she has 
thus constructed with pollen - and honey, like the 
solitary bees, but with living caterpillars, and these 
always of the same species,-being of a green colour. 
and without feet. She fixes the caterpillars together 
in a spiral column: they cannot alter their position, 
although they remain alive. They are an easy prey 
to their smaller enemy; and when the grub has eaten 
them all np, it spins a case, and is transformed into 
.. nymph, which afterwards becomes a wasp. The 
number of caterpillars which is thus found in the 
lower cavity of the mason-wasp's nest is ordinarily 
from ten to twelve. The mother is careful to lay in 
the exact quantity of provision which is necessary to 
the growth of the grub before he quits his retreat. 
He works through his store till his increase in this 
sta.te is perfected, and he is on the point of under­
going a change into another state, in which he re­
quires no food. The careful purveyor, cruel indeed 
in her choice of a supply, but not the less directed 
by an unerring instinct, selects such caterpillars as 
she is conscious have comp)eted their growth, and 
will remain thus imprisoned without increase or cor-

• The prolific powder 0 'Bowers. 
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ruption till their destroyer has gradually satisfied the 
necessities of his beillg'. "All that the worm of the 
wasp," says Reaumur, "has to do in his nest, from 
his birth to his transformation, is to eat." There is 
another species of wasp which does not at once en­
close in its nest all the sustenance which its lana 
will require before transformation, but which, from 
time to time, imprisons a living caterpillar, and when 
that is consumed opens the nest and introduces 
anotherA'. 

MASON-BEES 

It would not· be easy to find a more simple, and, 
at the same time, ingenious specimen of insect archi­
tecture. than the nests or those species of solitary 
bees which have been justly called mason-bees 
(Megackile. LATREILLE.) Reaumur, who was struck 
by the analogies between the proceedings of insects 
and human arts, first gave to bees, wasps, arid cater­
pillars those names whieh indicate the character 
of their labours; and which, though they may be 
considered a little fanciful, are at leBl't calculated to 
arrest the attention. The nests of mason-bees are 
constructed of various materials; some with sand. 
some with earth mixed with chalk, and some with • 
mixture of earthy substances and wood 

On the north-east wall of Greenwich Park, facing 
the road. and about four feet from the ground. we 
discoveredt, December 10th, 182B, the nest of a 
mason-bee. formed in the perpendicular line of 
cement betweeu twu bricks. Externally there wa. 
an Irregular cake of dry mud, precisely as if a hand­
ful of wet road-stuff' had been taken from a cart-rut 
and thrown against the waH; though, upon closer 
inspection. the cake contained more smalJ stones 

• BaaIlO!, ConlemplatioD. &C., I. xii., c. 41. t J. B. 
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M,"o.·Bee-(A.til"phora rSlu.a).-Natural .ize. 

than usually occur in the mnd of the adjacent cart­
ruts. We should, in fact, have passed it by without 
notice, had there not been a circular hole 0 :1 one side 
of it, indicating the perforation of some insect. This 

Ezterior wall of ltlasuft-Be.·, •• .t. 

hole was found to be the orifice of a cell about an inch 
deep, exactly ofthe form and size of a lady's thimble, 
finely polished, and of the colour of plaster of Paris, 
but stained in various places with yellow. 

This cell was empty; but upon removing the cake 
of mud, we discovered another cell, separated from 
the former by a partition about a quarter of an inch 
thick, and in it a living bee, from which the preceding 
figure was drawn, and which, as we supposed, had 
just changed from the pupa into the winged state, 
in consequence of the uncommon mildness of the 
weather. The one which had oc'Cupied the adjacent cell 
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had, no doubt, already dug it!! way out of its prison, 
and would probably fall a victim to the first frost. 

Our nest contained only two cells-perhaps froUl 
there not being room between the hricks for more. 

AB interesting account is given by Reaumur of ano­
ther mason-bee (Megachik muraria) , selecting earthy 
.. od, grain by grain; her gluing a mass of these toge­
ther with saliva, and building with them her cells from 
the foundation. Bnt the cells of the Greenwich Park 
nest were apparently composed of the mortar of thll 
brick wall; though the external covering seems to 
have been constructed as Reaumur describes his 
Dest, with the occasional addition of small stones. 

About the middle of May, 1829, we discovered the 
mine from which all the various species of mason-bees 
in the vicinity seemed to derive materials for their 
nests *. It was a bank of brown clay, facing the east, 
aDd close by the margin of the river Ravensbourn, at 
Lee, in Kent. The frequent resort of the bees to this 
spot attracted the attention of some workmen, who, 
deceived by their resemblance to wasps, pointed it 
out as a wasp's nest; though they were lIot a little 
surprised to lee so numerous a colony at this early 
Ileason. As the bees had dug a hole ill the bank. 

• J. R. 
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where they were incessantly entering and fe-appear':' 
ing, we were of opinion' that they were a peculiar 
sort of the social earth bees (Bombus). On ap­
proaching the spot, however, we remarked that the 
bees were 110t alarmed, and manifested none of the 
irritation usual in such cases, the consequence of 
jealous affection for their young. This led us to ob­
serve their operations more minutely; and we soon 
discovered that on issuing from the hole each bee 
carried out in its mandibles a piece of clay. Still 
supposing that they were social earth bees, we con­
cluded that they were busy excavating a hollow for 
their nest, and carrying off the refuse to prevent dis­
covery. The mouth of the hole was overhung, and 
partl y concealed, by a large pebble. This we removed, 
and widened the entrance of the hole, intending to dig 
down and ascertain the state of the operations; but 
we soon found that it was of small depth. The bees, 
being scared away, began scooping out clay from 
another hole about a yard distant from the firsL 
Upon our withdrawing a few feet from the first hole, 
they returned thitherin preference, and (.'ontinued as­
siduously digging and removing the clay. It became 
obvious, therefore, from their thus changing place, 
that they were not constructing a nest, but merely 
quarrying for clay as a building material. By catching 
one of the bees (Osmia bicornis) when it was loaded 
with its burden, we ascertained that the clay was not 
only carefully kneaded, but was also more moist than 
~he mass from which it had been taken. The bee, 
therefore, in preparing the pellet, which was nearly 
as large as a garden pea, had moistened it with its 
saliva, or some similar fluid, to render it, we may 
suppose, more tenacious, and better fitted for build­
ing. The reason of their digging a hole, instead of 
taking clay indiscriminately from the bank, appeared 
~ be for the purpose of economizing their saliva, as 
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\lit weather was dry. and the clay at the surface was 
parched and hard. It must have been this circum. 
stance which induced them to prefer digging a hole, 
as it were, in concert, though each of them had to 
build a separate nest. 

The distance to which they carried the clay W1\II 

probably considerable, as there was no wall near, in 
the direction they all flew towards, upon which they. 
could build; and in the same direction also, it is 
worthy of remark, they could have procured much 
nearer the very same sort of clay. Whatever 
might be the cause of their preference, we caulel 
not but admire their extraordinary industry. It 
did not require more than half a minute to knead. 
one of the pellets of clay; and from their freq~nt­
returns, probably not more than five minutes to; 
carry it to the nest, and apply it, where wanted. 
From the dryness of the weather, indeed, it was in­
dispensable for them to work raPidly, otherwise the 
clay could not have been made to hold together. 
The el.tent of the whole labour of forming a siDgI~ 
nest may be imagined, if we estimate that it must 
take several hundred pellets of clay for its completion •. 
If a bee work fourteen or fifteen hours a day, there-: 
fore, carrying ten or twelve pellets to its nest every 
bour, it will be able to finish the structure. ill about: 
two or three days; allowing some hours of extra time: 
for the more nice workmanship of the cella in which: 
the eggs are to be deposited, and the young grubs. 
reared. 

That the construction of such a nest is not a: 
merely agreeable exercise to the mason-bee haa been 
sufficiently proved by M. Du Hamel. He has obe: 
served a bee (Megackile muraria) less careful to· 
perform the necessary labour for the protection of 
her offspring than those we have described; bn~ not: 
less desirous of obtaining this protection, attempt to 

D 
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usurp the nest which anotber had formed. A fie~ 
battle was invariably the consequence of this attempt; 
for the true mistress would never give place to the 
intruder. The motive for the injustice and the re­
sistance was an indisposition to further labour. The 
trial of strength was probably, sometimes. of as little 
use in establishing the right as it is amongst mall­
kind; and tbe proper owner, exhausted by her 
effurts, had doubtless often to surrender to the dis­
honest usurper. 

The account which Rt!aumur has given of the ope .... 
tions of this class of bees differs considerably from 
that which we haTe here detailed ; from "the species 
beiag different, or from his bees not having been able­
to procure moist clay. On the contrary, sand wu 
the chief material used by his mason-bees (Megachil.e 
lllUf'ari/Z); which tbey had the patience to select from 
abe walks of a garden. and knead into a paste or 
Mortar, adapted /0 their building. They had con­
sequently to expend a much greater quantity of 
saliva, than our bees (Oamia bicomU) which worked 
with moist; clay. Rt!aumur, indeed, ascertained that 
every individual grain of sand is moistened previous 
to ita being joined to the pellet, in order to make 
it adhere more efFectwr.lly. The tenacity of the 
mass is besides renJered stronger, he tells us, by 
adding a proportiou of earth or garden mould. In 
this manner, a" ball of mortar is furmed, about the 
sia of a small shot, and carried off to the nest." Wheo, 
tbe structure of this is examined, it has all the appear-: 
nce atemally of being composed of earth and amall 
stones or gravel. The ancients. who were by no meana 
accurate naturalists. having observed bees carrying" 
pellets of earth and small stones, supposed that they" 
employed these to add to their weight, in order to 
steady their flight when impeded by the wind. 

T~e nests thus constructed appear to have been 
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JIK)I'e -dUl'able edifices than those which have fallen 
under our observaiion ;-for Rt!aulDur says they 
·were harder than many 80rts of ltone, and could 
flcarcely be penetrated with a knife. Ours, 9n the 
contrary, do not seem harder than a piece .of sun­
baked clay, and by no means 10 hard as brick. One 
circumstance appeared inexplicable to Rt!aumur and 
Jii' friend Du Hamel, who studied the .operations of 
these insects in concerL After taking a portion of 
!land from ORe part of the garden-walk, the bee, 
usually took another portion from a spot almost twenty 
and sometimes a hundred paces .ow. though the sand, 
10 far as could be judged by close es:amination, was 
precisely the same in the tWG places_ We should be 
disposed tG refer th1s mGre to the restless character 
of the insect, tban to any difference in the sand. 
We have observed a wasp paring the outside of a 
plank. for materials tt> form its nest; and though the 
plank was as uniform in the .qualities of its surface, 
nay, probably more so than the sand could be, the 
wasp fidgeted about, nibbling a fibre from one, and 
a fibre from anGther portion. till enough was procured 
fQr .one load. In the same wav, the whole tribe of 
wasps and bees Oit restlessly from flower to flower, 
nQt unlNquently revisiting the s8JJ)e blossom, again 
and again, within a few seconds. It appears to us, 
indeed, to be far from improbable, that this very rellt­
lessness and irritability may be one of tbe springs 
.of their unceasing industry. 

By observing, with some care, the bees which we 
found digging the clay, we discovered .one .of them 
(Osmia bicomir) at work upon a nest, about a gun­
shQt from the bank. The place it had chosen was 
the inner wall .of a coal-house, faeing the south-west. 
the brick-work of which was but roughly finished. 
I~ an upright interstice .of half an inch in width, be­
"ween two .of the bricktl. we found the little archit.ed 
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assiduously building its walls.. The bricldayer's 
mortar had either partly fallen out, or been removed 
by the bee, who had commenced building at the 
lower end, and did not build downwards, as the 
social-wasps construct their cells. 

The very different behaviollr of the insect here, and 
at the quarry, struck us as not a little remarkable:. 
When digging and preparing the clay, our approach, 
however" near, produced no alarm; the work went 
on as if we had been at a distance; and thougb 
we were standing close to the hole, this did not scare 
away any of the bees upon their arrival to procure a 
fresh load. But ·ifwe stood near the nest, or even in 
the way by whioh tbe bee flew to. it, she turned . back 
or made a wide circuit immediately, as if afraid to 
betray the site of her domicile. We even observed 
her turning back, when we were so distant that 'it 
could not reasonably be supposed she was jealous· or 
us; bllt probably she had detected so!De prowling 
insect. depredator, tracking her flight with designll 
upon her provision for her future progeny. We 
imagined we could perceive not a little art in· her 
jealous caution. for she would alight on the tiles as 
jf to rest herself; and even when she had entered the 
coal-house, she did not go directly to her nest, but 
again rested on a !'helf, and at other times pre­
tended to examine several crevices in t.he wall, at 
some distance from the nest. But when there was 
nothing to alarm her, she flew directly to the spot, 
and bE'gan eagerly to add to the building. 

It is in instances such as these, which exhibit the 
adaptation of. instinct to circumstances, that our 
reason finds the greatest difficulty in explaining the 
governing principle of the minds of the irferior ani ... 
mals. Th~ mason·bee makes her nest by an inva­
riable rule; the model is in her mind, as it has been 
iD the mind of her race from their first creation: they 
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havelearnfnothing by experience. But tl)e mode in 
whleh they accomplish tbis task varies according to 
thesitUiltions in which they are placed. They appear 
to have a glimmering of reason, employed as an 
accessary and instrument of their instinct . 
. The structure, when finished, consisted of a wan of 

claysupponed by two contiguous bricks, enclosing 
six chambers, within which a mass of pollen, rather 
larger than a cherry-stone, was deposited, together 
with an egg, from which in due time a grub was 
hatched. Contrary to what has been recorded by pre­
ceding naturalists, with respect to other mason-bees, 
we found the cells in this instance quite parallel and 
perpendicular; but it may also be remarked, that the 

1 2 3 

Cells DC Mason·Bee" boill, in 'be 6 ... t and second figure., by 
0...; .. lIi.o".iI between bricks, and 10 ,b. thin!, by Megochu. 
awariIl in Ibe Antiog of all old pil ... 'er; about balf tbe nal ural 
.i.e. 

bee itself was a species altogether different from the 
one which we have described above as the Antho­
,lHrra retusa, and agreed with the figure of the one 
we caught quarrying the clay~(Osmia bicorni.y). 

'fhere was one circumstance attending the pro­
~edings of'this mason-bee which struck us not a 
1iWe, though we could not explain it to our own 
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satisfaction. Every time she left her nest for the pur .. ; 
pose of procuring a fresh supply of materiaIs, sh. 
paid a regular visit to the blossoms of a lilac tn!ft· 
which grew near. Had these blossoms aftbnled a 
supply of pollen, with which she could have reple­
nished her cells. we could have easily understood her 
design; but the pollen of the lilac is not suitable for 
this purpose, and that she had never used it was 
proved by all the pollen in the cells being yellow, 
whereas that of the lilac is of the same pale, purple 
colour as the ftOWt:rB. Besides, she did not return 
immediately from the lilac tree to the buUding, but 
always went for a load of clay. There seemed to us, 
therefore, to be only two ways to explain the circum­
stance :-she must either have applied to the lilac 
. blossoms to obtain a refreshment of honey, or to pro­
cure glutinous materials to mis with the clay. 

When employed upon the building itself, tbe bee 
eshibited the restless disposition peculiar to most 
hymenopterous· insects; for she did not go on with 
one particular portion of her wall, but ran about from 
place to place every time she came to work. At first, 
when we saw her running from the bottom to the 
top of her building, we naturally imagined that she 
went up for some of the bricklayer's mortar to mix 
with her own materials; but upon minutely "amining 
the walls afterwards, no lime could be discovered in 
their structure, similar to that which was apparent in 
the nest found in the wall of Greenwich Park. 

Reaumur mentions another sort of mason-bee, 
which selects a small cavity in a stone, in which abe 
forms her nest of garden mould moistened with glu­
ten. and afterwards closes the hole with the same 
material. 

• TIle fit'th order or I.innells; insects with rour traalparetll 
"ined winI'L 
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MINING-BEES. 

A very small sort of bees (Andre1sdI), many or 
them Dot larger than a house-8y, dig in the ground 
tubular galleries little wider than the diameter or 
their own bodies. Samouelle says, that all of them 
eeem to prefer a southern aspect; but we have found 
them in banks facing the east, and even the north. 
Immediately above the spot where we have described 
the mason-bees quarrying the clay, we observed 
several holes. about the diameter of the stalk of a 
tobacco-pipe. into which those little bees were seen 
passing. The clay here was very hard; and on 
passiog a straw ioto the hole as a director, and digging 
down for six or eight iuches, a very smooth circular 
gallery was found, terminating in a thimble-shaped 
horizontal chamber, almost at right angles to the 
entrance. and nearly twice as wide. In this chamber 

6U _/ Mitai..,.Bu (.d ...... ).-About half the natural .i ... 
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there was a ball of bright yellow pollen, as round as 
a garden pea, and rather larger, upon which a small 
white grub was feeding; and to which the mother 
bee had been adding, as she had just entered a minute 
before with her thighs loaded with pollen. That it 
was not the male, the load of pollen determined; for 
the male has no apparatus for collecting or tranll­
porting it. The whole labour of digging the nest 
and providing food for the young is performed by 
the female. The females of the solitary bees have 
no assistance in their tasks. The males are idle; and 
the females are unprovided with labourers, such .. 
the queens of the hive command. 

o Rt!aumur mentions that the bees of this sort, whose 
operations he had observed, piled up at the entrance 
Of their galleries the earth which they had scooped 
ont from the interior. and when the grub was batched, 
and properly provided with food, the earth was again 
employed to close up the passage, in order to prevent 
iheintrusion ot ants, ichneumon flies, or other de­
predators. In those which we have observed, this 
was not the case; but every species differs from 
another in some little peculiarity, though they agree 
io,the general principles of their operatioDs. 
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CHAPTER III. 

CARPENTER·BEES; CARPENTER-WASPS; UPHOLSTERER. 

BEES. 

C,.RPENTER-BEES. 

AMONG the solitary: bees are several Britillh species 
which come ullrler that class called carpenter-bees by 
M; Rtialimur, -tram the circumstance of their working 
in wood, as the maslIll-bees 'Nork in stone. We have 
frequently witnessed the operations of these inge­
nious little workers, who are particularly partial to 
posts, palings, and the wood-work of houses which has 
bet.'Ome soft by beginning to decay. Wood actually 
decayed, or affected by dry-rot, they seem to reject 
-as ullfit for their purposes; but they make no objec­
lions to any hllle previously drilled, provided it be 
110t tOil large; and, like the mason-bees, they not 
unfrequently take possession of an old· nest, a few 
repairs bemg all that in this case is necessary. 

When a new nest is to be constructed, the bee 
proceeds to chisel sufficient spaee for it Ollt of the 
wood with her jaws. We say her, because the task 
'in this instance, as in most others of solitary bees 
and wasps, devolves solely upon the female, the male 
-taking no concern in the affair, and probably being 
altogether ignorant that such a work is going forward. 
It is, at least, certain that the male is never seen giv­
ing' his assistance, and he seldom, if ever, approacbes 
.the neighbourhood. The female carpenter-bee has a 
task to perform no less arduous than the mason-bee; 
for though the wood rna)' be tolerably soft, she call 

D5 
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only cut out a very small portion at a time. The suc­
cessive portions which she gnaws off may be readily 
ascertainecl by an observer, as she carries them away 
from the place. In giving the history of a mason­
wasp (Odynerus), at page 25 •. we remarked the 
care with which she carried to a distance little frag­
ments of brick, which she detached in the progress of 
excavation. We have recently watched a precisely 
similar procedure in the instancp of a carpenter-bee 
forming a cell in a wooden post·. The only difference 
was, that the bee did not fly so far away with her frag­
ments of wood as the wasp did; but she varied the 
direction of her flight every time: and we could ob­
serve, that after dropping the chip of wood which she 
had carried off, she did not return in a direct line to 
her nest, but made a circuit of some extent before 
wheeling round to go back. 

On observing the proceedings of this carpenter-bee 
next day, we found her coming in with balls of pollen 
on her thighs; and on tracing her from the nest into 
the adjacent garden, we saw her visiting every flower 
which was likely to yield her a supply of pollen for 
her future progeny. This was not all: we subse­
quently saw her taking the direction of the clay­
quarry frequented by the mason-bees, as we have 
mentioned in page 35, where we recognized her 
loading herself with a pellet of clay, and carrying it 
into her cell in the wooden post. We observed her 
alternating this labour for several days. at one time 
carrying clay, and at another pallen; till at length 
sbe completed her task and closed the entrance with 
a barricado of clay, to prevent the intrusion of any 
insectivorous depredator, who might make prey of 
her young; or of some prying parasite, who might 
introduce its own eggs into the nest she had taken 
10 much trouble to construct. 

• J. R. 
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A · II 

C.II, uf Corpfttn-Bu, • ........ ,.4 i. 0.814,.0".-1. 4r. A tn. 
eelIa oontai. tb. YOUDr grubs; i. fig. » the eol I are -piT' Bolb 
liru- are .h.w. in _lion, a.d aboDI half the •• t"ral ...... 

Some days after it was finishfd, we cut into the 
post, and exposed this nest to view. It consi&ted of 
six cells of a somewhat square sbape, the wood 
forming the lateral walls; and each was separated 
from the one adjacent by a partition of clay, of the 
thickness of a playing card. The wood was not 
lined with any extraneous substance. but was worked 
as smooth as if it had been chiselled by a joiner. 
There were five cells, arranged in a very singular 
manner-two being almost horizontal, two perpendi­
cular, and one oblique. 

The depth to which the wood was excavated, in 
this instance, was consirlerably less than what we 
have observed in other species which dig perpendi­
cular galleries several inches deep in posts and glir 
den-seats; and they are inferior in ingenuity to the 
carpentry of a bee described by Reaumur (Xylocopa 
tJiolacea). which has not been ascertained to be a 
native of Britain, though a single indigenous species 
of the genus has been doubtillgly mentioned. and ill 
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figured, by Kirby, in his valuable 'Monographia.' If 
it ever: be found here, its large size and beautiful 
violet-coloured wings will render mistakes impos­
sible. 

The violet carpenter-bee usually selects an up­
right piece of wood, into which she bores obliquely 
lor about an inch; and then, changing the direction. 
works perpendicularly. and parallel to the sides of 
the wood. for twelve or fifteen inches, and half an 
inch ill breadth. Sometimes the bee is contented 
with one or two of these excavations; at other times, 

. when the wood is adapted to it. she scoops out three 
or four--a task which sometimes requires several 
weeks of incessant labour. 

'fhe tunnel in the wood. however. is only one part 
of the work; for the little architect has afterwards 
to divide the whole into cells. somewhat less than an 
inch in depth. It is necessary. for the proper growth 
of her progeny, that each should be separated from 
the other. and be provided with adequatll food. She 
knows. most exactly, the quantity of food which each 
grub will require. during its growth; and she there­
fore does not hesitate to cut it oft' from any additional 
supply. In constructing her cells, she dot's not employ 
clay. like the bee which we have mentioned above, 
but the sawdust, if we may call it so, which she has 
collected in gnawing out the gallery. It would not, 
therefore. have suited her design to scatter this about, 
as our carpenter-bee did. The violet bee, on the 
contrary. collects her gnawings into a little store-heap 
for future use, at a short distance from·her nest .. She 
proceeds thus :-At the bottom of her excavation she 
deposits an egg. and over it fills a space nearly an 
inch high with the pollen of flowers. made into a paste 
with honey. She then covers this over with a ceiling 
~omposed of cemented sawdust, which I\I~o serves 
'for the floor of the next chamber ahove it. For this 
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A ... pr_ta a part of aD .. palier prop, tanlloned In .overal 
plac .. by tbo violet C&rpeDt ... bee: the slick is split. aDd .bowl tb. 
o •• ts and pa ... get by wbich they are approached. B. a portioll 
Ot .he prop, hRlf the nalorl\l.ize. C. a piece o(tbin stick, piffCtd 
by the carprnter .. bee. and "plit. to shew the nelitM. D, Persper.· 
rive view of one ~f the partitions. E. Carpenter·bee (XylotWptJ 
";olac.lJ). F. 'f""th of the carpenter.bee. r-Ur mapi6ed: IJ. lb. 
upper "ide; b. lower »idtt. 
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purpose. she cements round a wall a ring of wood 
chips. taken from her store-heap; and within this ring 
forms another, gradually contracting the diameter till 
atie ba~ constructed a circular plate, about tbe thick­
De&& of a crown-piece. and of considerable hardneu. 
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This plate of course exhibits concentric circles, some­
what similar to the annual circles in the cross section 
of a tree. In the same manner she proceeds till she 
has completed ten or twelve cells; and then she closes 
the main entrance with a barrier of similar materials. 

Let us compare the progress of this little joiner with 
a human artisan-one who has been long practised in 
his trade, and has the most perfect and complicated 
toQIIJ.for his assistance. The hee has learnt nothing 
by practice; she makes her nest but once in her life, 
but it is then as complete and finished as if she had 
made a thousand. She has no pattern before her­
but the Architect of all things has impressed a plan 
upon her mind, which she can realize without scale 
or compasses. Her two sharp teeth are the only 
tools with whicb she is provided for her laborious 
work; and yet she bores a tunnel, twelye times the 
length of her own body. with greater ease than the 
workman who bores into the earth for water, with 
his apparatus of augers adapted to every soil. Her 
tunnel is clean and regular; she leaves no chips at 
the bottom, for she is provident of her materials. 
Further, she has an exquisite piece of joinery to per­
form, when her ruder labour is accomplished. The 
patient bee works ber rings. from the circumference 
to the centre, and she produces a shelf, united with 
such care with her natural glue, that a number of 
fragments are 8.'1 solid as one piece. 

The violet carpenter-bee, as may be expected, oc­
cupies several weeks in these complicated labours; 
and during that period she is gradually depositing 
her eggs, each of which is successively to become 
~ grub, a pupa, and a perfect bee. It is obvious, 
therefore, as she does not lay all her eggs in the 
same place--as each is separated from the other by 
a laborious process-that the egg which is first laid 
will be the earliest hatched; and that the first perfect 
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insect being older than irs fellows in the same We­
nel, ",ill strive to make its escape I!OQner, and so OD 

th" tSst. The s"refs£ mothee prf'fldes thie 
contingency. She makes a lateral opening at the 
hsttom sf thf eells; for thf teeth of th" yoe"h beee 
mould hmt be strone fnOUeh t.o ¥fffrce out,"," wooh" 
though they can remove the cemented rings of saw~ 
,hsst is the iftf,rio" ~femur f,bsersfd thes" holm" 
in several cases; and he further noticed another ex­
ternal opening opl'ff,site to the middle cell, which he 
ssppof"h w"" forme''!" in first to "hortee 
the distance for the removal of the fragments of wood 

the Iz,wer falf of hhe bdlfing" 

" That!:»ees" of similar habits! if not the .same spe­
a,as af eee V,ulet bee" are mdlgemms tn thiS eefmtteff 
is proved by Grew, "who mentions, in his • Rarities 

~!~l?~:ti~~m~~~~:~:~'th~a:i~'~ !ff"fh~ld :~~:: ~:~~~ 
in which. they we~e placed lengthwise, one after an: 
e,ther, WIth thID fw,undary b"lween "nch. As 
does not, however, tell us that he was acquaink!'! 
with the insect which constructed these, it might 

pfhuhtbly amid to the Ctu"etina ,,,lbilaltria, 
which Spinols; has given so intere~tin~ an accouD~ 

the' Ann!feS MUBhum h'fflstmm Naturella 
(x. 2dd). Tdis Rledle leftmed nftturaHfft tell" 
'us, that one evening he perceived a female ceratina 
ftlight the Hran!h of hramhle, putHy mithered, 
and of which the extremity had been broken; and, 
ftfzer mnment, ffnddfffhlb dimH'pear" On 
H!tacHing brafAT" hs faun,f that waff perfG~ 
rat~, and ~hat the insect was in th~ v~ry .act of exca.­
amtIDfj mduff for egHf" Un rortGw}th f'f"ff ...... U 

It bundle of branches, both of the bramble and -the 
"'lId-rose, similarlH perforated, and took them home 

exnmine thftrn at leiEffh!!. h,t 

r. ,T~ 
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fOund that the nests were furnished, like those of the 
same trihe, with balls of pollen kneaded with honey. 
as a provision for the grnbs. 

The femaleceratina selects a branch of the bramble 
or wild-rose which has been accidentally broken. and 
digs into the pith only, leaving the wood and bark 
untouched. Her mandibles, indeed. 'are not adapted 
for gnawing wood; and, accordipgly, he found in­
stances in which she could not finish a nest in 
branches of the wild-rose, where the pith was not of 
sufficient diameter. 

The insect usually makes her perforation a foot in 
depth, and divides this into eight, nine, or even 
twelve cells, each about five lines long, and sepa­
rated· by partitions formed of the gnawings of the 
pith, cemented by honey, or some similar glutinous 
fluid, much in the same manner with the iCJjlocopa 
.t1iolacea, which we have already described. 

CARPENTER-WASPS. 

As there are mason-wasps similar in economy to 
mason-bees; so are there solitary carpenter-wasp!' 
which dig galleries in timber. and partition them out 
into several cells by means of the gnawings of the 
wood which they have detached. This sort of 
'wasp is of the genus Eumenu. The wood se­
lected is generally such as is soft, or in a state of 
decay; and the hole which is dug in it is much less 
neat and regular than that of the carpenter-bees, 
while the division of the chambers is nothing more 
than the rubbish produced during the excavation. 

The provision which is made for the grub consists 
-of flies or gnats piled into the chamber, but without 
the nice order remarkable in the spiral columns of 
"green (:aterpillars provided by the mason-wasp 
(Odynerlts murarius). The most remarkable cir­
eumstan<:e is, that in some of the species, when the 
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A B ""P ..... ."t •• ctio.s of old wooden p",;t" with the •• U. of 
the CRrpenter.waap. In fig. A the young grulla are shewn ret-dine 
on the intlf"et~ ph.ced there for thf'lr support by the parent waRp_ 
The uU. in fi~. B contain cocoons. C, carpentn·wasp. nata.ral 
size. D, cocoon of • carpfDter-wup, composed of a.wdu.Jt aad. 
wing. of insect& 

grub is about to go into the pupa state, it spins a 
case (a cocoon), into which it interweaves the wings 
of the flies whose bodies it has previously devoured. 
In other species, the gnawings of the wood are em­
ployed in a similar manner. 

U PH OLSTERER-BEES. 

In another part of this volume we shall see how 
certain caterpillars construct abodes for themselves, 
by cutting off portions of the leaves or bark of 
plants, and uniting them by · means of silk into a 
uniform and compact texture; but this scarcely ap­
pears so wonderful as the prospedive labours of 
some· species of bees for the lodgment of their pro­
geny. We anude to the solitary bees, known by the 
Dame of the leaf-cutting bees, but which may be de­
norpinated more generally upholsterer-bees, as there 
are some of them which use other materials beside 
leaves. 
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One species of ollr little upholsterers has beeD 
called the poppy..bt!e (Osrnia ptlptWerU, LATL), 
from its selecting the scarlet petals of the poppy as 
tapestry for its cells. Kirby and Spence expre88 
their doubts whether it is indigenous to this coun­
try: we are almost certain that we have seen the 
nests in Scotland·. At Largs, in Ayrshire, a beau­
tiful sea-bathing village on the Firth of Clyde, in 
July, 1814, we found in a foot-path a great num­
ber of the cylindrical perforations of the poppy-bee. 
Rdaumur remarked that the cells of this bee which 
he found at Bercy, were situated in a northern ex­
pORure, contrary to what he had remarked in the 
mason· bee, which prefers the south. The cells at 
Largs, however, were on an elevated bank, facing 
the south, near Sir 'rhomas Brisbane's observatory. 
With respect to exposnre, indeed, no certain rule 
seems applicable; for the nests of mason-bees which 
we found on the wall of Greenwich Park faced the 
north-east, and we have often found carpenter-bees 
make choice of a similar situation. In one instance. 
we found carpenter-bees working indifferently on the 
north-east and south-west side of the same post. 

As we did not perceive any heaps of earth near 
the holes at Largs, we concluded that it must either 
have been carried off piecemeal when they were 
dug, or that they were old holes re-occupied-(a 
circumstance common with bees), and that the rub­
bish had been trodden down by passengers. lUau­
mur, who so minutely describes the subsequent ope­
rations of the bee, says nothing respecting its exca­
vations. One of these holes is about three inches 
deep, gradually widening as it descends, till it assnmes 
the form of a small Florence flask. The interior of 
this is rendered smooth, uniform, and polished, in 

• J. R. 
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erder to adapt it to the tapestry with which it is in­
tended to be hung, and whi~h ill tbe next step in tbe 
proeeSIl. 

The material used for tapestry by the inaeet upbot. 
sterer is supplied by the petals· of tbe scarlet fifld­
poppy. from which she successively cuts oW ... all 
pieces of an oval shape, seizes them between her legs. 
and conveys them to the nest. She begins her work 
at the bottom, which she overlays with tbree or four 
leaves in tbickness, and the sides have never less than 
two. When she finds that the piece she has brought 
is too large to fit the place intended, sbe cuts off what 
is superfluous, and carries away tbe shreds. By cut­
ting the fresh petal of a poppy witb a pair of scissors, 
we may perceive the difficulty of keeping the piece 
free from wrinkles and shrimIing; but the bee knows 
how to spread the pieces which she uses as smooth as 
glass. 

Wben she has in this manner huog the little cham­
ber allrouild with this splendid scarlet tapestry, of 
which she is not sparing, but extends it even be­
yond the entrance, she then fills it witb the pollen 
of flowers mixed with honey, to the height of about 
half an inch. In this magazine of provisions for her 
future progeny she lays an egg, and over it folds 
down the tapestry of poppy petals from above. The 
upper part is then filled in with earth; but Latreille 
says, he has observed more tban one cell constructeli 
in a single excavation. This may account for RUIl­
mur's describing them as sometimes seven inches 
deep; a circumstance which Latreille, however, thinks 
very surprising. 

Il will, pfrhaps. be impossible ever to ascertain 
beyond a doubt. whether the tapestry-bee is led to 

• Petal is tb. term employed by botani.t. to denote the 1_ 
M diriaio. of dI. coloured portion of • 80wer. 
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aelect the brilliant· petals of the poppy from their eo-. 
lour, or from any other quality they may possess, 
of softness or of warmth, for instance. Rt!aumur 
thinks that the largeness, united with ·the flexibility 
of the poppy~leaves, determineS her choice. Yet i' 
is not improbable that her eye may be gratified by 
the appearance of her nest ;-that she may possess 
a feeling of the beautiful in colour, and may look 
with complacency upon the delicate hangings of the 
apartment which she destines for her offspring. 
Why should not an insect be supposed to have a 
glimmering ofthe value of ornament 1 How can we 
pronounce, from our limited notion of the mode in 
which the inferior animals think and act, that their 
gratifications are wholly bounded by the positive 
utility of the objt'cls which surround them? Why 
ilocs a dog howl at the sound of a bugle, but because 
it oW ends his organs of heari~ ?-and why, there~ 
fore, may not a bee feel gladneSs in· the brilliant hues 
of her scarlet drapery, because they are grateful to 
her organs of sight? A 11 these little creatures work, 
:probably, with more neatness and finish than is 
absolutely essential for comfort; and this circum­
·stance alone would imply that they haTe something 
of taste to exhibit, which produces to them a plea­
·surable emotion. 
. The tapp.stry-bee is, howeyer, content with orna­
menting the interior only of the nest which she forms 
for her progeny. She does not misplace her embel­
.lishmenta with the error of some human artists. She 
desires security as well as elegance; and, therefore. 
she leaves no external traces of her operations. Her's 
is not a mansion rich with columns and friezes with­
out, but cold and unfurnished within, like the deso­
late palaces of Venice. Sh~ covers her tapestry 
quite round with the common earth; and leaves her 
eggs enclosed in their poppy-case with a certainty 
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tliat the outward show of her labours wiu attract. 00 

plunderer. 
The poppy-bee may be known by its being rather 

more than the third of an inch long, of a black colour~ 
'studded on the head and back with reddish grey 
hairs; the belly being grey and silky.. and the rings 
margined with grey above, the second and third 
baving an impressed transversal line. 

A species of solitary bee (..4nthidium manicatum, 
FABRICIUS), by no means uncommon with us, forms 
a nest of a peculiarly interesting structure. Kirby and 
Spence say, that it does not excavate holes, but make." 
choice of the cavities of old trees, key-holes. and 
similar localities; yet it is highly probable, we think, 
that it may sometimes scoop out a suitable cavit) 
when it cannot fiqd one; for its mandibles see .. 
equally capable of this, with those of any of the car-

· penter or mason bees. , 
Be -this as it may, the bee in question having 

· selected a place suitably sheltered from the weather, 
· and from the intrusion of depredators. proceeds to 
form her nest, the exterior walls of which she forms 
of the wool of pubescent plants, such as rose-cam­
pion (LycImU coronaria). the quince (Pyru& cydo­
fIia). cats-ears (Stachys lanata). &c. "It is vel) 
pleasant," says Mr. White of Selborne. " to see with 
what address this insect strips off the down, running 

-fi'om the top to the bottom of the branch. and shaving 
it bare with all the dexterity of a hoop shaver. When 
it has got a vaRt bundle. almost as large as itself, it 
flies away, holding it secure between its chin and ita 

. fore-legs •• " 
The manner in which the cells of the nest are 

• Naturalists' Calendar, p. 109. 
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made seems not to be very clearly understood. II 
Latreille says, that after constructing her nest of the 
down of quince leaves, she deposits ber eggs, together 
with a store of paste, formed of the pollen of flowers 
for nourishing the grubs. Kirby and Spence, on the 
otber band, tell us, that .e the parent bee, after 
baving constructed ber cells, laid an egg in each, aod 
filled them with a store of suitable food, plasters 
tbem with a covering of vermiform masses, appa­
reotly composed of honey and pollen; and baving 
done this, aware, long before Count Rumford's espe­
riments, what materials condnct beat most slowly," 
she collects the down from woolly plants. and .. sticks 
it upon the plaster that covers her cells, and thaa 
closely envelops tbem with a warm coating of down, 
impervious to every change of temperature!' "From 
later observations," however, they are .. inclined to 
think that these cells may possibly, as in the ease of 
the humble-bee, be in fact formed by the larva pre­
viously to becoming a pupa. after having es,ten the 
provision of pollen and honey witb which the parent 
bee had surrounded it, The vermicular shape, how­
ever, of tbe masses with which tbe eases are sur­
rounded, does not seem easily reconcileable with this 
supposition, unless they are considered as the e:a:cre­
ment of the larva - .. ' 

Whether or not this second e:a:planation is the true 
one, we have not tbe means of ascertaining; but we 
are almost certain the first is incorrect, as it is eon­
trary to the regular procedure of insects, to begin 
with the interior part of any structure, and work out­
wards. We should imagine, then. tbat the down is 
first spread out into the form required, and afterwanls 
plastered on the inside to keep it in form, when pro-

• latrodactiotl to Entomology, voL i., p. 43&, &th edit. 
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bably the grub spins tbe vermieular cella previouB to 
its metamorphosis. 

It migbt prove interesting to investigate this more 
minutely; and as the bee is by no means acarce in 
the neighbourhood of London. it might not be difficult 
for a careful obsener to wimess all the details of thie 
BinguIar architecture. The bee may be readily known 
from its congeners, by its being about the size of tbe 
hive-bee. but more broad and i1attened, blackish 
brown above, with a row of six yellow or white 
spots along each side of the rings, very like the rose­
leaf cutter, and having the belly covered with yel­
lowi.h brown hair, and the legs friuged with long 
bairs of a rather lighter colow. 

A common bee belonging to the family of uphol­
sterers is called the rose-leaf cutter (Megackile Cell­

turu:ulari •• LATa.). The singularly ingenious habits 
of tbis bee have long attracted the attention of na­
turalists, but tbe most interesting description is given 
by Reaumur. So extraordinary does the construction 
of their nests appear, tbat a French gardener havin/!." 
dug up some, and believing them to be tbe work of 
a magician, wbo had placed them in his garden with 
evil intent, sent them to Paris to his master, for ad­
flce as to what should be done by way of exorcism. 
On applying to the Abbe NoJlet, the owner of the 
garden was BOon persuaded that the nests in question 
were the work of insects; and M. Reaumur, to 
whom they were subsequently sent. found them to 
be the nests of one of the upholsterer-bees. and pro­
bably of the rose-leaf cutter, tbough the nests in 
question were made of the leaves of the mountain­
ash (Pyrua aUllllparia). 

Tbe rose-Ieaf cutter makes a cylindrical hole in a 
beaten pathway, for the sake of more consolidated 
earth (or in tbe cavities of walls or decayed wood), 
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from six to ten inches deep, and does not thtow the 
earth dug out from it into a heap, like the 80· 

dreml! -. J n this she constructs several cells about 
an inch iu length, shaped like a thimble, and made 
of cuttings of leaves (not petals), neatly folded to­
gether. the bottom of one thimble-shaped cell being 
inserted into the mouth of the one below it, and so on 
in succession. 

It is interesting to observe the manner in which 
this bee procures the materials for forming the ta­
pestry of her cells. The leaf of the rose-tree seems 
to be that which she prefers, though she sometimea 
takes other sorts of leaves, particularly those with ser. 
rated margins, such as the birch, the perennial mer· 
cury (Mercurialis perenni.), mountain-ash, &c. She 
places herself upon the outer edge of the leaf which 
she has selected, so that its margin may pass between 
her legs. Turning her head towards the point, she 
commences near the footstalk, and with her malldi .. 
bles cuts out a circular piece with as much expedi. 
tion as we could do with a pair of scissors, and with 
more accuracy and neatness than could easily be done 
by us. As she proceeds, she keeps the cut porlion 
between her legs so as not to impede her progress; 
and using her body for a trammel, as a carpenter 
would say, she cuts in a regular curved line. As she 
supports herself during the operation upon the por­
tion of the leaf which she is detaching, it must be 
obvious, when it is nearly cut off, that the weight of 
her body might tear it away, so as to injure the accu. 
-racy of its curvilineal shape. To prevent any acci­
d~nt of. this kind, as soon as she suspects that her 
weight might teaf it, she poises herself on her winge, 
till she. hilS completed the incision. It has been 
!laid, by naturalists, that this manceuvre of poising 

• Seep.43. 
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herself on the wing, is to prevent her falling to the 
~round. when the piece gives way; but as no win!!ed 
inser.t requires to take any such precaution, our ~x­
planation is probably the true one. 

Roee·leaf-euttel' beell, aDd Dest lioed with rose-lt"aves. 

With the piece which she has thus cut out. helel in 
a bent position, perpendicular to her body, she flies 
off to her nest, and fits it into the interior with the ut­
most neatness and ingenuity; and, without employing 
any paste or glue, she trusts, as Rdaumur ascertained, 
to the spring the leaf takes, in trying to retain it in its 
position. It requires from nine to twelv(' pieces of 
leaf to form one cell. as they are not always ofpre· 

E 
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eiRely the same thickness. The interior surface of 
each cell consists of three pieces of leaf, of equal size, 
narrow at one end. but gradqally widening at the 
other, where the width equals half the length. One 
side of each of the pieces is the serrated margin of 
the leaf from which it was cut, and this margin is 
always placed outermost, and the cut margin inner­
most. Like most insects. she builds from the inte­
rior, beginning with a layer of tapestry, which is 
composed of three or four oval piece., larger in 
dimensions than the rest, adding a second and a 
third layer proportionately smaller. In forming 
these, she is careful not to place a joining opposite 
to a joining, but, with all the skill of a consummate 
artificer, lays the middle of each piece of leaf over the 
margins of the othe.... 80 as by this means both to 
cover and strengthen the junctioD& By repeating 
this process, she sometimes forms a fourth or fifth 
layer of leaves, taking care to bend the leaves at the 
narrow extremity or closed end of the cell, 80 as to 
bring them into a convex shape. 

When she has in this manner completed a cell, her 
next business is to replenish it with a store of honey 
and pollen, which, being chiefly collected from thistles, 
forms a beautiful rose-coloured consene. In this 
she deposits a single egg, and then covers in ~he 
opening with three pieces of leaf, 80 euctly circular, 
that a pair of compasses could not define their mar­
gin with more accuracy. In this manner the indus­
trious and ingenious upholsterer proceeds till the 
whole gallery is fillecl. the convex extremity of the 
one fitting into the open end of the next. and semng 
both as a basis and as the means of strengthening 
it. If, by any accident, the labour of these insects is 
intenupted or the edifi(:e deranged, they exhibit 
ut.onishiDg perseverance in setting it again to rightll. 
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Insects. indeed. are not easily forced to abandon allY 
work which they may have besun. 

The monkish legends tell us that St. Francis 
Xavier. walking one day in a garden, and seeing an 
insect, of the Mantis geuus, moving along in its 
solemn way, holding up its two fore-legs as in the 
act of devotion, desired it to sing the praises of God. 
The legend adds that the saint immediately heard 
the insect carol a fine c:mticle with a loud emphasis. 
We want no miraculous voice to record the wonders 
of the Almighty hand. when we regard the insel.'t 
world. The little rose-leaf cutter. pursuing her work 
with the nicest mathematical art-using no artificial 
instruments to form her ovals and her circles-know­
ing that the elastic property of the leaves will retain 
them in their position-making her nest of equal 
strength throughout, by the Qloat rational adjustment 
of each distinct part---demands from us something 
more than mere wooder; for such all exercise of 
instinctive ingenuity at once directs our admiratioD 
to the great Contriver, who has so admirably pr0-
portioned her knowledge to her necessities. 
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CHAPTER IV. 

CARDER-BEES; HUMBLE-BEES; SOCIAL-WASPS. 

THE bees and wasps, whose ing-enious architecture 
we have already examined, are solitary in their la­
bours. Those we are about to describe live in su­
ciety. The perfection of the social state among this 
class of insects is certainly that of the hive-bees_ 
They are the inhabitants of a large city, where the 
arts are carried to a higher excellence than in small 
districts, enjoying little communication of intelli-. 
gence. But the bees of the villages, if we may follow: 
I\p the parallel, are nut without their interest. Such 
a.-e those which are called carder-bees and humble­
bee!!. 

CARDER-BEES. 

The nests of the bees which Reaumur denomi­
nates carders (Bombus muscorum, LATR.) are by no 
means uncommon, and are well worth the study of 
the naturalist. During the hay harvest, they are fre­
quently met with by mowers in the open fields and 
meadows; but they may sometimes be discovered in 
hedge-banks, the borders of copses, or among moss­
grown stones. The description of the mode of build­
ing adopted by this bee has been copied by most of our 
writers on insects from Rdaumur; though he is not a 
little severe 011 those who write, without having ever 
had a single nest in their possession. We have been 
ahle to avoid such a reproach; for we have now before 
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DB a very complete Dest of carder-bees, whieh di1Fera 
from those described by HAumur. in being made. not 
of moss, but withered grass. With this exeeption, 
we find that his account agrees accurately with our 
own obsenations·. 

The carder-bees select for their nest a shallow ex­
cavation about half a foot in diameter; but when they 
cannot find one to suit their. purpose, they under­
take the Herculean task of digging one themselves. 
They cover this hollow with a dome of moss-some­
times, 8S we have aseertained. of withered grass. 
They make use, indeed, of whatever materials may be 
within their reach; for they do not attempt to bring 
any thing from a distance, not even when they are 
deprived of the greater portion by an experimental 
naturalist. Their only method of transporting ma­
terials to the building is by pushing them along the 
ground-the bee, for that purpose, working back­
wards, with ita head turned from the nest. If there 
is only one bee engaged in this labour, as usually 
happens in the early spring. when a nest is founded 
by a solitary female who bas outlived the winter, she 
transporta ber little bundles of IDOSS or grass by suc­
cessive backward pushes, tiD she gets them home. 

In the latter put of the season, when the hive is 
populous and can a80rd more hands, there is an in­
genious division of this labour. A file of bees, to the 
number sometimes of half a dozen, is established, 
from the nest to the moBS or grass which they intend 
to use, the heads of all the file of bees being turned 
from the nest and towards the material. The last 
bee of the file lays hold of some of the moss with 
her mandibles, disentangles it from the rest, and 
having carded it with her fore-legs into a sort of felt 
01' lDIail bundIe, she pushes it under her body to the 

• J. R. 
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next bee, ' who passes it in the same manner to the 
next, and so on till it is brought to the border of the 
lIest,-in the same way as we sometimes see sllgar­
loaves conveyed from a cart to a warehouse, by u file 
of porteM! throwing them from one to another. 

Flg. A rt'pre!!ieob two earder-bees heckling moss for thtir neat •. 
H, EXIt;! , :ur view of the ne~t of the carder .. l>ee. 

The elevation of the dome, which is all built from 
the interior, is from four to six inches abnve the 
level of the field. Beside the moss or grass, they 
frequently employ coarse wax to form the ceiling of 
the vault, for the purpose of keeping out rain, and 
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preventing high winds from destroying it. Before 
tbis finishing is given to the nest, we have re­
marked, that on a fine sunshiny day, the upper 
portion of the dome was opened to the extent of 
more than an inch, in order, we suppose, to forward 

. the hatching of the eggs in the interior; but on the 
approach of night this was carefully covered in again. 
It was remarkable that the opening which we have 
just mentioned was never used by the bees for either 
their entrance or their exit from the nest, though 
they were all at work there, and, of course, would 
have found it the readiest and easiest pas~age. But 
they invariably made their exit and their entrance 
through the covert-way or gallery which opens at 
the bottom of the Ilest, and, in some nests, is about a 
foot long and half an inch wide. This is, no doubt, 
intended for concealment, from field-mice, l)olecats, 
wasps, and other depredators. 

On removing a portion of the dome and bringing 
the interior of the structure into view, we find little 
of the architectural regularity so conspicuous in the 
eombs of a common bee-hive; instead of this sym­
metry, there are only a few egg-shaped, dark-coloured 
cells, placed somewhat irregularly, but approaching 
more to the horizontal than to the vertical position, 
and connected together with small amorphous * 
columns of brown wax. Sometimes there are two or 
three of these oval cells placed one above another, 
without anything to unite them. 

These cells are not, however, the workmanship of 
the old bees, but of their young grubs, who spin 
them when they are about to change into nymphs. 
But, from these cases, when they are SpUIl, the en­
closed insect. have no means of escaping, and they 
depend for th(:ir liberation on the old bees gnawing 

• Shap~ ~ ... 
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otf the cOTering, as is done also by ants in the same 
circumstances. The instinct with which they know 
the precise time when it is proper to do this is truly 
wonderful. It is no less so, that these cocoons are 
by no means useless when thus nntenanted, for they 
.lbsequently serve for honey-pots, and are indeed 

the only store-cells in the nest. For this purpose the 
edge of the cell is repaired and strengthened with a 
ring of wax. 

Breeding,Celll, 

The true breeding-cells are contained in several 
amorphous masses, of brown-coloured wax, varying 
ill dimensions, bllt of a somewhat fiat and globular 
shape. On opening any of these, a number of eggs 
or grubs are found, on whose account the mother 
bee has collected the masses of wax, which also con­
tain a supply of pollen moistened with honey, for 
their subsistence. 

The number of eggs or grubs found in one sphe­
roid of wax varies from three to thirty, and the bees 
in a whole nest seldom exceed sixty. There are 
three sizes of bees, of WIDch the females are the 
largest; but neither these nor the males are, as in 
the case of the hive-bee, exempt from labour. The 
females, indeed, always found the nuts, since they 
~Ione survive the winter, all the rest perishing with 
cold. I n each nest, also, are several females, that 
live in harmony together. 
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The carder-bees may be easily distinguished from 
their congeners (of the same genus), by being not 
unlike the colour of the withered moss with which 
they build their nests, having the fore part of their 
"ck a dull orange, and hinder part ringed with dit: 
ferent shades of greyish yellow. They are not so 
large as the common humble-bee (Bombus terTeairi., 
LATR.), but rather shorter and thicker in the body 
than the common hive-bee (Apis mellijica). 
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LAPIDARy-BEES. 

A bee still more common. perhaps, than the carder, 
is the orange-tailed bee, or lapidary (Bambus lapi. 
daria), readily known by its general black colour and 
reddish orange tail. It builds its nest sometimes in 
stony ground, but prefers a heap of stones such as 
are gathered off' grass fields, or are piled up near 
quarries. Unlike the carder, the lapidary carries to its 
nest bits 'of moss, which are very neatly arranged into 
a regular oval. These insects associate in their 
labours; and they make honey with great industry. 
The individuals of a nest are more numerous than 
the carders, and likewise more pertinaciously vin­
dictive. About two years ago_ we discovered 110 nest 
of these beea at Comptoo-Basset, in Wiltshire, in the 
centre of a heap of timestone rubbish; but owing 
to the brisk defenahe wufare of their legionaries, 
we could not obtain a view of the iDterior. It was 
not even safe to approach withiD many yards of the 
place, and we do not euggerate when we say that 
several of them pUl'Sued us most pertinaciously about 
a quarter of a mile·. 

H UMBLE-Bus. 

The COOlmon bumble-bee (BombJu terre$tris) ;s 
precisely similar in its economy to the two precedioc 
species, with this difference, that it forms its nest 
underground like the commOD wasp, in an excavated 
chamber, to which 110 winding passage leads, of from 
one to two feet, and of diameter sufficient to allow 
of two bees passing. The cells have no covering 
beside the vault of the excavation and patches cit 
eoarse wax similar to that of the carder-bee. 

-J.R. 
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SOCIAL-WASPS. 

The nest of the common wasp (Yespa tnUgaril) 
attracts more or less the attention of everybody; but 
its interior architecture is not so well known as it 
deserves to be, for its singular ingenuity, in which it 
rivals even that of the hive-bee (Apia mellifica). 
In their general economy, the social, or republican 
wasps, closely resemble the humble-bee (Bombus), 
every colony being founded by a single female who 
has survived the winter, to the rigours of which all 
her summer associates of males and working wasps 
uniformly fall victims. Nay, out of three hundred 
females which may be found in one vespiary, or 
'Wasp's nest, towards the close of autumn, scarcely ten 
or a dozen survive till the ensuing spring, at which 
season they awake from their hybernal lethargy, and 
begin with ardour the labours of colonization. 

It may be interesting to follow one of these mo­
ther wasps through her several operations, in which 
she merits more the praise of industry than the queen 
of a bee-hive, who does nothing, and never moves 
without a numerous train of obedient retainers, al­
ways ready to execute her commands and to do her 
homage. The mother wasp, on the contrary, is at 
first alone, and is obliged to perform every species 
of drudgery herself. 

Her first care, after being roused to activity by the 
returning warmth of the Sl'ason, is to discover a 
place suitable for her intended oolony; and, ac­
cordingly, in the spring, wasp£' may be seen prying 
into every hole of a hedge-bank, particularly where 
field-mice have burroWed. Some authors report 
that she is partial to the forsaken galleries of the 
mole, but this does not accord with our observations, 
as we have never met with a Single vespiary in aDY 
situation likely to have, been frequented by mole&. 
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But though we cannot assert the fact, we think it 
highly probahle that the deserted nesl of the field­
mouse, which is not uncommon in hedge.,banks, may 
be sometimes appropriated by a mother wasp as all 
excavation convenient for her purpose. Yet, if she 
does make choice of the burrow of a field-mouse, it 
requires to be afterwards considerably enlarged ill 
the interior chamber, and the elltmllce gallery very 
much narrowed. 

The desire of the wasp to save herself the labour 
of excavation, by forming her nest where other ani­
mals have burrowed, is not without a parallel in the 
actions of quadrupeds, and even of birds. In the 
splendid continuation of Wilson's American Orni. 
thology, by Charles L. Bonaparte (whose scientific 

. pursuits have thrown round that name a beneficent 
lustre, pleasingly contrasted with his uncle's glory), 
there is an interesting example of this instinctive 
adoption of the labours of other!!. .. In the Trans­
Mississippian territories of the United States, the 
burrowing-owl resides exclusively in the villages 
of the marmot, or prairie-dog, whose excavations 
are so commodious, as to render it unnecessary 
that the owl should dig for himself, as he is 
said to do where no burrowing animals exist-. 
The village's' of the prairie-dog are very nume­
rous and variable in their extent, - sometimes 
co-vering only a few acres, and at others spreading 
over the surface of the country for miles together. 
They are composed of slightly-elevated mounds, 
having the form of a truncated cone, about two feet 
in width at the base, and seldom rising as high as 
eighteen inches from the surface of the soil. The 

• The owl obseI"'ed by Vieillot in St. Domingo digs itself a 
burrow two feet in depth, at the bottom of which it deposita iIs 
qCS upon a bed of mOBS. 
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entrance is placed either at the top or on the side, 
and the whole. mound is beaten down externally, 
especially at the summit, resembling a much-used 
footpath. From the entrance, the passage into the 
mound descends vertically for one or two feet, and 
is thence continued obliqnely downwards until it ter­
minates in an apartment, within which the industrious 
prairie-dog constructs, on the approach of cold 
weather, a comfortable cell for his winter's sleep. 
The cell, which is composed of fine dry grass, is 
globular in form. with an opening at top, capable of 
admitting the finger; and the whole is so firmly 
compacted, that it might, without injury, be rolled 
over the floor·." 

In case of need, tbe wasp is abundantly fur­
nished by nature with instruments for excavating a 
burrow out of the solid ground, as she no doubt 
most commonly does,-digging the earth with her 
strong mandibles, and carrying it off or pushing it 
out as she proceeds. The entrance-gallery is about 
an inch or less in diameter, and usually runs in a 
winding or zigzag direction, from one to two feet in 
depth. In the cbamber to which this gallery leads, 
and which, when completed, is from one to two feet 
in diameter, tbe mother wasp lays the foundations of 
her city, beginning witb tbe walls. 

The building .,aterials employed by wasps were 
long a matter of conjecture to scieutific inquirers; for 
the bluish-grey paP'lry substance of the whole struc­
ture has no resemblance to any sort of wax employed 
by bees for a similar purpose. Now tbat the discovery 
has been made, we can with difficulty bring our­
selves to believe that a naturalist so acute and inde­
fatigable as M. Reaumur sbould have, for twenty 
yt:ars, as be tells us, endeavoured, without success, 

• American OrnilhniollY, by Charles Lncien Bonaparte. YoU. 
p. &9. 

If 
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to find out the secret. At length. however, his per­
severance was rewarded. He remarked a female 
wasp alight on the sash of his window, and begin to 
gnaw the wood with her mandibles; and it struck 
him at once that she was procuring materials for 
building. He saw her detach from the wood a 
bundle of fibres about a tenth of an inch in length. 
and finer than a hair; and as she did not swallow 
these, bllt gathered them into a mass with her feet, 
he could not doubt that his 6rst idea was correct. 
In a short time she shifted to another part of the 
window-frame. carrying with her the fibres she had 
collected, and to which she continued to add. when 
he caught her, in order to examine the nature of hel: 
bundle; and he found that it was not yet moistened 
nor rolled into a ball, as is always done before em­
ploying it in building. In every other respect it 
had precisely the same colour and fibrous texture 
as the walls of a vespiary. It struck him as remark­
able that it bore no resemblance to wood gnawed 
by other insects, such as the goat-moth caterpillar, 
which is granular like sawdust. This wbuld not 
have suited the design of the wasp, who was well 
aware that fibres of some length form a stronger 
textnre. He 'even discovered, that before detaching 
the fibrcs. she bruised them (lu charpissoit) into a 
sort of lint (charpie) with her mandibles. All this 
tbe careful naturalist imitated b~ bruising and paring 
the same wood of the window-sash with his pen-kniff'. 
till he succeeded in making a little bundle of fibres 
scarcely to be distinguished from that collected by the 
wasp. 

We have ourselves frequently seen wasps em­
ployed in procuring their materials in this manner, 
and have always obsened that they shift from one 
part to another more than once in preparing a single 
load,--a circumstance which we aacribe entirely to 
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the restless temper peculiar to the whole order of 
hymenopterous insects. Reaumur found that the 
wood which they preferred was such as had been 
long exposed to the weather, and is old and dry. 
White of Selborne, and Kirby and Spence, on the 
contrary, maintain that wasps obtain their paper 
from sound timber, hornets only from that which is 
decayed-. Our own observations, however, confirm 
the statement of Rt!aumur, with respect to wasps, as, 
in every instance which has fallen under our notice, 
the wood selected was very much weathered; and in 
one case an old oak post in a garden at I.ee, in 
Kent, half destroyed by dry-rot, was see~ngly the 
resort of all the wasps in the vicinity. In another 
case, the deal bond in a brick wall, which had been 
built thirty years, is at this moment (June, 1829) 
literally striped with the gnawings of wasps, which 
we have watched at the work for hours togethert. 

The bundles of ligneous fibres thus detal:hed. are 
moistened, before being used, with a glutinous liquid, 
which pauses them to adhere together, and are then 
kneaded into a sort of paste, or papier machi. 
Having prepared some of this material, the mother 
wasp begins first to line with it the roof of her 
chamber, for wasps always build downwards. The 
round ball of fibres which she has previously kneaded 
up w,ith glue, she now forms into a leaf~ wlllking 
backwards. and spreading it out with her mandibles, 
ber tongue, and her feet, till it is as thin alqlOst as 
tissue paper. 

One sheet. however, of such paper as this would 
forlD but a fragile ceiling, quite insufficient to pre­
vent the earth from falling down into the nest. The 
wasp, accordingly, is not satisfied with her work 

• Reaumur, "o1. "i. bottom oC page 182; Hi.t. of &elb. ii. 
228; and ID~rod. to Enlomol. i. 504, 5th edition. 

t J.B. 
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till she has spread fifteen or sixteen layers one abQve 
the other, rendering the wall altogether nearly two 
inches thick. The several layers are not placed in 
contact like the layers of a piece of pasteboard, but 
with small intervals or open spaces between, ap­
pearing somewhat like a grotto built with bivalve 
shells, particularly when looked at on the' olltside. 
This is probably caused by the insect working in a 
eurvilineal manner. 

s .. t,." ., tAo Soci4l·Wasp', Nat.-a. a, the ext ..... 1 _I ; 
c c, 6ve tlmall terrace, of ceil» for the nenter W'a~p!l) d fl, e _. 

three roWI of larger •• 1111 for the maleo and femaieo. 

Having finished the ceiling, she next begins to 
build the first terrace of her city, which, uuder ita 
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protection, she suspends horizontally. and not like 
the combs in a be_hive, in a perpendicular position. 
The suspension of which we speak is also light and 
elegant, compared with the more heavy union of the 
Aive-bees' combs, It is in fact a hanging floor, 
immoveably secured by rods of similar materials 
with the roof, but rather stronger. }~rom twelve to 
thirty of these rods, about an inch or less in length, 
and a quarter of an inch in diameter, are constructed 

A B 

.A. repr .... " bite of Ih. rod.,",," ",hieh the l..-race. are _ ... ' 
, .. ded, 13, a purliva of 1M e .. 1enI4I erlUl. 

for the suspension of the terrace, They are elegant 
ill form. being made gradually narrower towards the 
middle, and widening at each end, in order, no doubt, 
to render their hold the stronger. 

The terrace itself is circular, and composed of au 
immense number of cells, formed of the paper al­
ready described, and of almost the same size and 
form as those of a honey .. comb, each being a perfect 
hexagon, mathematically exact, and every hair'. 
breadth of the space completely filled. These cells, 
however, are nevt'r used as honey-pots by wasps, as 
they are by bees; lor wasps make no honey, and 
the cells are wholly appropriated to the rearing of 
their youllg. Like other hymenoJ>terous insects, the 
grubs are placed with their heads downwards; and 
Ihe openings of the cells are also downwards: while 
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their united bottoms form a nearly uniform level 
upon which the inhabitants of the nest may walk. 
We have seen, in describing the economy of the 
carder-bee, that when a young bee had escaped from 
its cradle-cell, and so rendered it empty, that cell was 
subsequently appropriated to the storing of honey. 
But in the case of wasps, a cell thus evacuated is 
immediately cleaned out and repaired for the recep­
tion of another grub-an egg being laid in it by a 
female wasp as soon as it is ready. 

When the foundress wasp has completed a certain 
number of cells, and deposited eggs in them, she 
soon intermits her building operations, in order to 
procure food for the young grubs, which now require 
all her care. In a few weeks these become perfect 
wasp~, and lend their assistance in the extension of 
the. edifice; enlarging the original coping of the 
foundress by side walls, and forming another plat­
form of cells, suspended to the first by columns, as 
that had been suspended to the ceiling. 

In this manner several platforms of combs are 
constructed, the outer walls being extended at the 
same time; and, by the end of the summer, there is 
generaqy from twelve to fifteen platforms of cells. 
Each contains about 1060 cells-forty-nine being 
contained in an inch and a half square, and, of course, 
making the enormous number of about 16,000 cells 
in one colony. Reaumur, upon these data, calculates 
that one vespiary may produce every year more than 
30,000 wasps, reckoning only 10,000 cells, and each 
serving successively for the cradle of three genera­
tions. But, although the whole structure is built at 
the expense of so much labour and ingenuity, it has 
scarcely been finished before the winter sets in, when 
it becomes nearly useless, and serves only for tile 
abode of a few benumbed females, who abandon it 
on the approach of spring, and never return for 

O'Q",,,d by GoogIe 



SOCIAL·WASPS. 79 

wasps do not, like mason-bees. ever make use of the 
same nest for more than one seasolL 

Both ~umur and the younger Huber studied 
the proceedings of the common wasp in the manner 
which has been so successful in observing bees-by 
means of glazed hives, and other contrivances. In 
this, these naturalists were greatly aided by the ex­
treme affection of wasps for their young; for though 
their nest is carried off, or even cut in various direc­
tions, and exposed to the light, they never desert it, 
nor relax their attention to their progeny. When a 
wasp's nest is removed from its natural situation, and 
covered with a glass hive, the first operatipn of the 
inhabitants is to repair the injuries it has suffered. 
They carry off with surprising activity all the earth 
or other matters which have fallen by accident into 
the nest; and when they have got it thoroughly 
cleared of everything extraneous, they begin to !Ie­

cure it from further derangement, by fixing it to the 
glass with papyraceous columns, similiar to those 
which we have already described. The breaches 
which the nest may have suffered are then repaired, 
and the thickness of the walls is augmented, with 
the design, perhaps, of more effectually excluding 
the light. 

The nest of the hornet is nearly the same in struc­
ture with that of the wasp; but the materials are 
considerably coarser, and the columns to which the 
platforms of ctlIs are suspended are larger and 
stronger, the middle one being twice as thick as any 
of the others. The hornet, also, does not build 
under ground, but in the cavities of trees or in 
the thatch or under the eaves of barns. R.t!aumur 
once found upon a wall a hornet's nest which had 
not been long begun. and had it transferred to the 
outside of his study window; but in consequence, 
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a!! he imagined. of the absence of the fOllndress 
hornet at thp. time it was removed. he could not get 
the other five hurnets, of which the colony con~isted, 
either to acid to the building or repair the damages 
which it had sustained. 

HOI'Mt', N.II i" it, /irll lIag., 

M, Reaumur differs from our English naturalists, 
White, Kirby, and Spence, with respect to the ma­
terials employed by the hornet for "building. The 
latter say that it employs decayed wood; the former, 
that it uses the bark of the ash-tree, but takes less 
pains to split it into fine fibres than wasps do; not, 
however, because it is destitute of skill; for in con­
structing the suspensory columns of the platforms, a 
paste is prepared little inferior to that made by wasps. 
We cannot, from our own observations, decide which 
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of the above statements is correct, as we have only 
once Stlen a hornet procuring materials, at Compton­
Bassett, in Wiltshire; and in that c&~e it gnawed the 
inner bark of an elm which had been felled for seve­
ral months, anel was, const!quently, dry and tough. 
Such materials as this would account for the common 
yellowish.brown colour of a hornet's nest-. 

When hornets make choice of a tree for their 
domicile, they select one which is in a state of decay, 
and a·lready partly hollowed: but they possess the 
means, in their sharp and strong mandibles, of ex­
tending the excavation to suit their purposes; and 
Rdaumur frt'quently witnes~ed their operations in 
mining into a decayed tree, and carrying off what 
they had gnawed. He observed, also, that in such 
cases they did not make use of the large hole of the 
tree for an entrance, but went to the trouble of dig. 
ging a ~allery, sufficient for the passage of the largest 
hornet in the nest, through the living and undecayed 
portion of the tree. As this is perforated in a wind· 
ing direction, it is no doubt intended for the purpose 
of protecting the nest from the intrusion of depre­
dators, who could more easily effect an entrance if 
there was not such a tortuous way to pass through. 

One of the most remarkable of our native social· 
wasps is the JTespa Britannica, or tree-wasp, which is 
not uncommon in the northern, but is seldom to be 
met with in the southern parts of the island. Instead 
of burrowing in the ground like the common wasp 
(JTr!Bpa vulgaris), or in the hol1ows of trees like the 
hornet (JTespa crabro), it boldly swings its nest from 
the extremity of a branch, where it exhibits some 
resemblance, in size and colour, to a Welsh wig, 
hung out to dry. We have seen more than one of 
these nests on the same tree, at Catrine, in Ayrshire. 

*J. R. 

O'Q",,,d by GoogIe 



82 INSECT ARCHITECTURE. 

and at Wemyss BaYt in Renfrewshire. The tree 
which the Britannic wasp prefers is the silver fir, 
whose broad flat branch serves as a protection to the 
suspended nest both from the sun and the rain. The 
materials and structure are nearly the same as those 
employed by the common wasp, and which we have 
already described·. 

A singular nest of a species of wasp is figured by 
Reaumur, but is apparently rare ill this country, as 
Kirby and Spence mention only a single nest of similar 
construction, found in a garden at East-Dale. This 
nest is of a flattened globular figure, and composed 
of a great number of envelopes, so as to assume a 
considerable resemblance to a half-expanded Provence 
rose. The British specimen mentioned by Kirby and 
Spence had only one platform of cells; Reaumur's 
had two; but there was a large vacant space, which 
would probably have been filled with cells, had the 
nest 1I0t been taken away as a specimen. The whole 

H'tup" N,d. 
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nest was not milch latger than a rose, and was com­
posed of paper exactly similar to that employed by 
the common ground-wasp. 

There is another species of social-wasp (Epipone 
nidulam, LATR.) meriting attention from the singu­
lar construction of its nest. It forms one or more 
terraces of cells, similar to those of the common wasp, 
but without the protection of an outer wall, and quite 
exposed to the weather. Swammerdam found a nest 
of this description attached to the stem of a nettle. 
Reaumur says they are sometimes attached to the 
branch of a thorn or other shrub, or to stalks of grass; 
-peculiarities which prove that there are several 
.pecies of these wasps. 

The most remarkable circumstance in the arch'" 

Wasp'. c.ll. attaclled 10 "bra.ch. 
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tecture of this species of vespiary is, that it Is 
not horizontal, like those formerly described, hut 
nearly vertical. The reason appears to be, that 
jf it had been horizontal, the cells must have 
been· frequi!tltly filIed with rain; whereas, in the 
position in which it· is placed, the rain runs 011' 
without lodging. It is, besides. invariably placed 
so as to face the north or the east, and conse­
quently is less exposed to rains, which most fre­
quently come with southerly or westerly winds. It 
is another remarkable peculiarity. that, unlike the nests 
of other wasps; it is covered with a shining coat of 
varnish. to prevent moisture from soaking into the 
texture of the wasp's paper. The laying on this 
varnish, indeed, forms a considerable portion of the 
labour of the colony, anel individuals may be seen 
employed for hours together spreading it on with 
their tongues. 

Few circumstances are more striking with regard 
to insects, as Kirby and Spence justly remark, than 
the great and incessant labour which maternal 
aflection for their progeny leads them to undergo. 
Some of these exertions are so disproportionate to 
the size of the insect, that nothinlC short of ocular 
conviction could attribute them to such an agent. A 
wild bee, or a wasp, for instance, as we have seen, 
will dig a hole in a hard bank of earth some inches 
deep, and five or silt times its own size, labouring 
unremittingly at this arduous task for several days in 
succession, and scarcely allowing itself a moment for 
eating or repose. It will then occupy 8S much time 
in searching for a store of food; and no 'sooner is 
this finished, than it will set about repeating the pro­
cess, and before it dies, will have completed five or 
six similar celIs, or even more. 

We shalI have occasion more particularly to dwell 
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dpon the geometrical arrangement of the cells, both 
of the wasp and the social-bee, in our description 
of those interesting operations, which have long at­
tracted the notice, and commanded the admiration, 
of mathematicians and naturalists. A few observa­
tions may here be properly bestowed upon the ma­
terial with which the wasp-family construct the in­
terior of their nests. 

The wasp is a paper-malter, and a nlost perfect 
and intelllgellt one. Wbile mankind were arriving, 
by slow degrees, at the art of fabricating this valu­
able substance, the wasp was making it before their 
eyes, by very much the same process as that by 
which human hands now manufacture it with the 
best aid of chemistry and machinery. While some 
nations carved their records on wood, and stone, and 
brass, and leaden tablets,-others, more advanced, 
wrote with a style on wax,-others employed the inner 
bark of trees, and others the skins of animals rudely 
prepared,-the wasp was manufacturing a firm and 
durable paper. Even when the papyrus was rendered 
more fit, by a process of art, for the transmission ot' 
idells in writing, the wasp was a better artisan than 
the Egyptians; for the early attempts at paper­
making were so rude, that the substance produced 
was· almost useless, from being extremely friable. 
The paper of the papyrus was formed of the leaves 
of the plant, dried, pressed, and polished; the wasp 
alone knew how to reduce vegetable fibres to a 
pulp, and then unite them by a size or glue, spread­
ing the substance Ollt into a smooth and delicate 
leaf. This is exactly the process of paper-making. 
It would seem that the wasp knows, as the modern 
paper-makers now know, that the fibres of rags, 
whether linen or cotton, are 1I0t the only materials 
that can be used in the formation of paper; she em 
ploys other vegetable matters, converting them into 
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11 proper consistency by her assiduous exertions. IR 
some respects she is more skilful even than our 
paper-makers. for she takes care to retain her fibres 
of sufficient length, by which she renders her paper 
as strong as she requires. Many manufacturers of 
the present day cut their material into sltJBll bits, and 
thus produce a rotten article. One great distinction 
between good and bad paper is its toughness; and 
this difference is invariably produced by the fibre ot" 
which it is composed being long, and therefore tough; 
or short, and therefore friable. 

The wasp has been labouring at her manufacture 
of paper, from her first creation, with precisely the 
same instruments and the same materials; and' her 
success has been unvarying. Her machinery is 
very simple, and therefore it is never out of order. 
She learns nothing, and she forgets nothing. Men, 
from time to time, lose their excellence in particular 
arts, aud they are slow in finding out real improve­
ments. Such improvements are often the effect of ac­
cident. Paper is now manufactured very extensively 
by machinery, in all its stages; and thus. instead of 
a single sheet being made by hand. a stream of paper 
is poured out, which would form a roll large enough 
to extend round the globe, if such a length were de­
lIirable. The inventors of this machinery, Messrs. 
Fourdrinier, it is said. spent the enormous sum 
of 40,0001. in vain attempts to render the machine 
capable of determining with precision the width of 
the roll; and, at last, accomplished their object, 
at the suggestion of a bystander, by a strap re­
volving upon an axis, at a cost of three shillings 
and sixpence. Such is the difference between the 
,workings of hOOIan knowledge and experience, and 
those of animal instinct. We proceed slowly and in 
the dark-but our course is not bounded by a Dar­
row line, for it seems difficult to say wh~t is the per-
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i!ction of any art; animals go clearly to a given 
point-but they can go ·no further. We may, how. 
ever, learn something from their perfect knowledge 
of what is within their range.. It is not improbable 
that if man had attended in an earlier alate of society 
to the labours of wasps, he would have sooner known 
how to .ake paper. We are still behind in our 
arts Bnd sciences, because we have 1I0t always been 
observers. If we had watched the operations of in­
sects, and the structure of animals in general, with 
more cafe, we might have been far advanced in the 
knowledge of many arts, which are yet in their in­
fancy, for nature has given us abundance of pattern". 
We have learnt to perfect some instruments of sound, 
by examining the structnre of the human car; and 
the mechanillm of an eye has suggested some valu­
able improvements in achromatic glasses. 

Reaumur has given a very interesting account of the 
wasps of Cayenne, which hang their nests in trees-. 
Like the bird of Africa called the Loxia, they fabricate 
a perfect house, capable of containing many hundn!ds 
of their community, and suspend it on high out of 
the reach of attack. But the Cayenne wasp is a 
more expert artist than the bird. He is a card­
maker ;-and travellers of veracity agree that the 
card with which he forms the exterior covering of his 
abode is so smooth, so strong, so uniform in its 
texture, and so white, that the most skilful manu­
facturer of this substance might be proud of the 
work. 

The nest of the card-making wasp is impervious 
to water. It hangs upon the branch of a tree, as 
represented in the engraving; and those rain-drops 

• M4!moires IlIr leslnlec\es, tom. 1'i., memo vii. See also Bonna. 
01. ix. 
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which penetrate through the leaves never rest upon 
its hard and polished surface. A small opening for 
the entrance of the insects terminates its funnel­
shaped bottom. It is impossible to unite more per­
fectly the qualities of lightness and strength. 



CHAP'UR V. 

ARCHITECTURE OJ!' THE HIVE-REI!:. 

Part of II honIY.ou. aM b ... at ",ork. 

ALTHOUGH the hive-bee (Apismellijica) has engaged 
the attention of the curious from the earliest ag-es, 
recent discoveries prove that we are yet only begm­
ning to arrive at a correct knowledge of its wonderful 
proceedings. Pliny informs us that Aristomachus, 
of Soles, in Cilicia, devoted fifty-eight years to the 
study; and that Philiscus the Thracian spent his 
whole life in forests for the purpose of observing 
them. But in consequence (as we may naturally 
iJafer) of the imperfect methods of research, as-
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suming that what thl!Y did discover was known to 
Aristotle, Columella, and Pliny, we are justified in 
pronouncing the statements of these philosophers, as 
well as the embellished poetical pictllPes of Virgil, to 
be nothing more than conjecture, a.lmost in every par­
ticular erroneous. It was not indeed till 1712, when 
glass hives were invented by Maraldi, a mathema­
tician of Nice, that what we may call the in-door 
proceedings of bees could be observed. This im­
portant invention was soon afterwards taken advan­
tage of by M. Reaumur, who laid the foundation of 
the more recent discoveries of John Hunter, Schi­
rach, and the Hubers. The admirable architecture 
which bees hhibit in their miniature cities has, by 
these and' other naturalists, been investigated with 
great care and accuracy. We shall endeavour to 
give as full an account of their wonderful structures 
as our limits will allow. In this we shall chiefly 
follow M. Huber, the elder, whose researches appear 
almost miraculous when we consider that he was 
blind. 

At the early age of seventeen this remarkable man 
lost his sight by gutta serena, " the drop serene" of 
our own Milton. But, though cut ofFfrom the sight of 
Nature's works, he dedicated himself to their study. 
He saw them through the eyes of the admIrable 
woman whom he married: his philosophical reason­
ings pointP.d out to her all that he wanted to ascer­
tain; and as she reported to him from time to time 
the results of his ingenious experiments, he was en­
abled to complete, by diligent investigation, one 
of the most accurate and satisfactory accounts of 
. the habits of bees which haa ever been produced. 
This venerable nattaalist is, we believe, still alive. 

It had long been known that the bees of a hive 
eoDsist of three sorts, which were ascertained by 
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M. Rtlaumur to be distinguished as workers or 
neuters, constituting the bulk of the population; 
drones or males, the least numerous class j and a sin­
gle female, the queen and mother of the colony. Schi­
rach subsequently discovered the very extraordinary 
fact, which Huber and others have proved beyond 
doubt, that when a hive is accidentally deprived of a 
queen, the grub of a worker can be and. is fed in 
a particular manner, so as to become a queen and 
supply the loss *. But another discovery of M. Hu­
ber is of more importance to the subject of archi­
tecture now before us. By minute research he ascer­
tained, that the workers, which had been considered 
by former llaturalists to be all alike, are divided 
into two important classes, nurse-bees and wax­
makers. 

The nurse-bees are rather smaller than the wax­
workers, and even when gorged with honey their 
belly does not, as in the others, appear distended. 
Their business is to collect honey, and impart it to 
their companions; to feed and take care of the young 
grubs, aud to complete the combs and cells which 
have been founded by the others; but they are not 
charged with provisioning the hive. 

'fhe wax-workers on the other hand are not onl,. 
a little larger, but their stomach, when gorged with 
honey, is capable of considerable distension, as M. 
Huber proved by repeated experiments. He also 
ascertained that neither of the species can alone 
fhlfil all the fUllctions shared among the workers of 
a hive. He painted those of each class with different 
colours, in order to study their proceedings, and their 
labours were not interchanged. In another experi-

*It is right to remark that Huish aud others have suggested 
tbat the grubs thus royalized m~ originally be misplaced queens; 
yet this admission is not necessary, since Malme. Jurioe bu 
prnved, by dissection, tbi! workers to be imperfect remal •• 
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ment. after supplying a hive deprived of a queen with 
brood alld pollen, he saw the nurse-bees quickly oc­
cupied in the Ilutrition of the grubs. while those of 
the wax-working class neglected them. When hives 
are full of combs, the wax-workers disgorge their 
honey into the ordinary lDIlt,0'9.zines, making no wax: 
but if they want a reservoir for its reception, and if 
their queen does not find cells ready made wherein· 
to lay her eggs, they retain the honey in the stomach, 
and in twenty-four hours they produce wax. Theu 
the labour of constructing combs begins. 

It might perhaps be supposed that, when the country 
does not afford honey, the wax-workers consume 
the provision stored up in the hive. But they are 
not permitted to touch it. A portion of honey is 
carefully preserved, and the cells containing it are 
protected by a waxen covering, which is never re­
moved except in case of extreme necessity. and 
when honey is not to be otherwise procured. The 
cells are . at no time opened during summer; 
other reservoirs, always exposed, contribute to the 
daily use of the community; each bee, however, sup­
plying itself from them with nothing but what is 
required for present wants. Wax·workers appear 
with large bellies at the entrance of their hive, only 
when the country affords a copious collection of 
honey. From this it may be concluded, that the 
production of the waxy matter depends on a con· 
currence of circumstances not invariably subsisting. 
Nurse·bees also produce wax, but in a very inferior 
quantity to what is elaborated by the real wax-workers,; 
Another characteristic whereby an attentive observer 
can determine the moment of bees collecting sufficient 
honey to produce wax, is the strong odour of both 
these substances from the hive, which is not equally 
intense at allY other time. From such data, it was 
easy for M. Huber to discover whether the beeaJ 
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'Worked in wax in his own hives, and in those of the 
other cultivators of the district. 

There is still another sort of bees, first observed 
by Huber in 1809, which appear to be only casual 
inmates of the hive, and which are driven forth to 
starve, or are killed in conflict. They closely re-

.1!emble the ordinary workers, but are less hairy; and 
of a much darker colour. These have been called 
black bees, and are supposed by Huber to be defective 
bees *; but Kirby and Spence conjecture that they 
are toil-worn superannuated workers, of no farther 
use, and are therefore sacrificed, because burdensome 
to a community which tolerates no unnecessary in­
mates. The very great numbers of black bees, how­
ever, which sometimes appear, does not well accord 
with such an opinion. The subject remains, there­
fore, still in uncertainty. 

PUP1R1TlON OP WAX. 

In order to build the beautiful combs, which every 
one must bave repeatedly seen and admired, it is 
indispensable that the architect-bees should be pro-

. vided with the materials-with the wax, in short. of 
which they are principally formed. Before we follow 
them, therefore, to the operation of building, it may 
be necessary to inquire how the wax itself is pro­
cured. Here the discoveries of recent inquirers have 
been little less singular and unexpected than in other 
departments of the history of these extraordiDary in­
sects. Now that it has been proved that wax is 
secreted by bees. it is 1I0t a little amusing to read 
the accounts given by our elder naturalists, of 
ita being collected {110m flowers. Our countryman, 

• Haber on Bees, po 338. 
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Thorley·, appears to have been the first who sus­
pected the true origin of wax, and Wildman (1769) 
&eems also to have been aware of it; but Rt!aumur, 
and particularly Bonnet, though both of them in 
general shrewd and accurate observers, were par. 

o tially deceived by appearances. 
The bees, we are erroneously told, search for wax 

" upon all sorts of trees and plants, but especially­
the rocket, the single poppy, and in general all kinds 
of flowers. They amass it with their hair, with 
which their whole body is invested. It is something 
pleasant to see them roll in the yellow dust which 
falls from the chives to the bottom of the flowers, 
aDd then return covered with the same grains; but 
their best method of gathering the wax, especially 
when it is not very plentiful, is to carry away all the 
little particles of it with their jaws and fore feet, to 
press the wax upon them into little pellets, and slide 
them, one at a time, with their middle feet, into a 

• socket or cavity, that opens at tbeir hinder feet, and 
serves to keep the burden fixed and steady till they 
returu home. They are sometimes exposed to incon­
veniences in this work by the motion of tbe air, and 
the delicate texture of the flowers which bend under 
their feet, and hinder them from packing up their 
booty, on which occasions they fix themselves in some 
steady place, where they press the wax into a mass, 
and wind it round their legs, making frequent re­
turns to the flowers; and when they have stocked 
themselves with a sufficient quantity, they imme­
diately repair to their habitation. Two men, in the 
compass of a whole day, could not amass so much 
as two little balls of wax; and yet they are no more 
than tbe common burtheo of a single bee, and the 
produce of one journey. Those who are employed 

• Meliaselogia, or Female Monarchy, 8vo., Lond. 1144. 
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in collecting the wax from flowers are assisted by 
their companions, who attend them at the door of 
the hive, ease them of their load at their arrival, 
brush their feet, and shake out the two baJls of wax; 
upon which the others return to the fields to gather 
new treasure, whilst those who disburthened them 
convey their charge to the magazine. But some bees, 
again, when they have brought their load home, 
carry it themselves to the lodge, and there deliver it, 
laying hold of one end by their hinder feet, and with 
their middle feet sliding it out of the cavity that con­
tained it; but this is evidently a work of superero­
gation which they are not obliged to perform. The 
packets of wax continue a few moments in the lodge, 
till a set of officers come, who are charged with a 
third commission, which is to knead this wax with 
their feet, and spread it out into different sheets, laid 
one above another. This is the unwrollght wax, 
which is easily distinguished to be the produce of 
different flowers, by the variety of colours that appear 
on each sheet. When they afterwards come to work, ' 
they knead it over again, they purify and whiten, 
and then reduce it to a uniform colour. They use 
this wax with a wonderful frugality; for it is easy to 
observe that the whole family is conducted by pru­
dence. and all their actions regulated by good g0-
vernment. Everything is granted to necessity, but 
nothing to superfluity; not the least grain of wax is 
neglected, and if they waste it, they are frequently 
obliged to provide more; at those very times when 
they want to get their provision of honey, they take 
oW the wax that closed the cells, and carry it to the 
magazine· ... 

RAlaumur hesitated in believing that this was a 

• Pluche, Spectacle de la Nature, vol. i. M:.~I~~:.()/ 
. ~~);~~ 
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correct view of the subject, from observing the greal 
difference between wax and pollen; but he was in­
clined to think the pollen might be swallowed, par­
tially digested, and disgorged in the form of a kind 
of paste. Schirach also mentions, that it was re­
marked by a certain Lusatian, that wax comes from 
the rings of the body;because, on withdrawing a bee 
while it is at work, and extending its body, the wax 
may be seen there in the form of scales. 

The celebrated John Hunter shrewdly remarked 
that the pellets of pollen seen on the thighs of bees 
are of different colours on different bees, while the 
shade of the new-made comb is always uniform; and 
therefore he concluded that pollen was not the origin 
of wax. Pollen also, he observed, is collected with 
greater avidity for old hives, where the comb is com­
plete, than for those where it is only begun, which 
would hardly be the case were it the material of wax. 
He found that when the weather was cold and wet 

, in June, 80 that a young swarm was prevented from 
going abroad, as much comb was constructed as had 
been made in an equal time when the weather was 
favourable and fine. 

The pellets of pollen on the thighs being thence 
proved not to be wax, he came to the conclusion 
that it was an external secretion originating between 
the plates of the belly. When he first observed this, 
he felt not a little embarrassed to explain the phe­
nomenon, and doubted whether new plates were 
forming, or whether bees cast the old ones as lob­
sters do their shells. By melting the scales, he BSeer­
tained at least that they were wax; and his opinion 
was confirmed by the fact, that the scales are only to 
be found during the season when the combs are 
constructed. But he did not suceeecl in completing 
the discovery by observing the bees actually detach the 
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scales, though he conjectured they might be taken 
up by others, if they were once shaken out from 
between the rings·. 

We need not be so much surprised at mistakes 
committed upon this subject, when we recollect that 
honey itself was believed by the ancients to be an 
emanation of the air-a dew that descended upon 
flowers, as if it had a limited commission to fall only 
on them. The exposure and correction of error is 
one of the first steps to genuine knowledge; and 
when we are aware of the stumbling-blocks which 
have interrupied the progress of others, we can 
always travel more securely in the way of truth. 

That wax is secreted, is proved both by the wax 
pouches within the rings of the abdomen, and by 
actual experiment t. Huber and others fed bees 
entirely upon honey or sugar, and, notwithstanding, 
wax was produced and combs formed as if they had 
been at liberty to select their food. .. When bees 
were confined," says M. Huber, .. for the purpose of 
discovering whether honey was sufficient for the 
production of wax, they supported their captivity 
patiently, and shewed uncommon perseverance in 
rebuilding their combs as we removed them. Our 
experiments required the presence of grubs; honey 
and water had to be provided; the bees were to be 
supplied with combs containing brood, and at the 
same time it was necessary to confine them, that they 
might not seek pollen abroad. Having a swarm by 
chance, which had become useless from sterility of 
the queen, we devoted it for our investigation in one 
of my leaf hives, which was glozed on both sides. 
We removed the queen, and ~ubstituted combs con­
taining eggs and young a-rubs, but no cell with 
farill6; even the smallest particle of the substance 

• Philosophical Trani. ror 1792, p. 143. t See p. 1(13. 
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which John Hunter conjectured to be the basis of 
the nutriment oftlle young, was taken away. 

"Nothing remarkable occurred during the first and 
second day: the bees brooded over the young, and 
seemed to take an interest in them; but at sun-set. 
on the third, a loud noise was heard in the hive. 
Impatient to disoover the reason, we opened a shut­
ter, and sawall in oonfusion; the brood was aban­
doned; the workers ran in disorder over the combs; 
thou!.lands rushed towards the lower part of the hive; 
and those about the entrance gnawed at its grating. 
Their design was not equivocal; they wished to quit 
their prison. Some imperious necessity evidently 
obliged them to seek elsewhere what they could not 
find in the hive; and apprehensive that they might 
perish if I restrained them longer from yielding to 
their instinct. I set them at liberty. The whole 
swarm escaped; but the hour being unfavourable for 
their collections, they flew around the hive. and did 
not depart far from it. Increasing darkness and the 
coolness of the air compelled them very soon to re­
turn. Probably these circumstances calmed their 
agitation; for we observed them peaceably remount­
ing their combs; order seemed re-established. and 
we took advantage of this moment to close the 
hive. 

"Ne:r.t day. the 19th of July. we saw the rudiments 
of two royal cells, which the bees had formed on one 
of the brood combs. This evening, at the same hour 
as on the preceding. we again heard a loud buzzing 
in the closed hive; agitation and disorder rose to the 
highest degree. and we were again obliged to let the 
swarm escape. The bees did not remain long absent 
from their habitation; they quieted and returned as 
before. We remarked on the 20th, that the royal 
cells had not been continued, as would have been tht: 
case in the ordinary state of things. A great tumult 
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took plaCe in the evening; the bees appeared to be in 
a delirium; we set them at liberty, and order wall 
restored on their return. Their captivity having 
endured five days, we thought it needless to protract 
it farther; besides, we were desirous of knOwing, 
whether the brood was in a suitable condition, and if 
it had made tbe usual progress; and we wished also 
to try to discover what might be the cause of the 
periodical agitation of the bees. M. Bumens (the 
assistant of Huber) having exposed the two brood 
combs, the royal cells were immediately recognized; 
but it was obvious that they had not been enlarged. 
Why should they? Neither eggs. grubs, nor that 
kind of paste peculiar to the individuals of their 
species were there! The othf-r cells were vacant like­
wise; no brood, not an utom of paste was in them. 
Thus. the worms had died of hunger. Had we pre­
cluded the hees from all means of sustenance by 
removing the farina? To decide this point, it was 
necessary to confide other brood to the care of the 
same illsects, now giving them abundance of pollen. 
They had not been enabled to make any collectionll 
while we examined their combs. On this occasion 
they escaped in an apartment where the windows 
Wl're shut; and after substituting young worms for 
those they had allowed to perish, we returned them 
to their prison. Next day we remarked that they had 
resumed courage; they had consolidated the combs, 
and remained on the brood. They were then provided 
with fragments of combs, where other workers had 
stored up farina; and to be able to observe what they 
did with it, we took this substance from some of their 
eells, and spread it on the board of the hive. The 
bees soon discovered both the farina in the combs 
and what we had exposed to them. They crowded to 
the cells, and also descending to the bottom of the 
hives, took the pollen grain by grain in their teeth, 
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and conveyed it to their mouths. Those that had 
eaten it mOllt greedily, mounted the combs before the 
rest, and stopping on the cells of the young' worms, 
inserted their heads, and remained there for a certain 
time. M. Burnens opened one of the division!! of 
the hive gently, and powdered the workers, for the 
purpose of recognizing them when they should 
ascend the combs. He observed them during several 
hours, and by this means ascertained that they took 
80 great a quantity of pollen only to impart it to 
their young. Then withdrawing the portions of 
comb which had been placed by us on the board of 
the hive, we saw that the pollen had been sensibly 
diminished in quantity. They were returned to the 
bees, to augment their provision still farther, for the 
purpose of extending the experiment. The royal, 
as well as several common cells were lOon closed; 
Bnd, on opening the hive, all the worms were found 
to have prospered. Some still had their food before 
them; the cells of others that had spun were shut 
with a waxen covering . 

.. We witnessed these facts repeatedly, and always 
with equal interest. They 80 decisively prove the 
regard of the bees towards the grubs which they are 
intrusted with rearing, that we shall not seek for 
any other explanation of their conduct. Another 
fact, no less extraordinary, and much more difficult 
to be accounted for, was exhibite.d by bees constrained 
to work in wax, several times successively, from the 
syrup of sugar. Towards the close of the experiment 
they ceased to feed the young, though in the begin­
ning these had reclived the usual attention. They 
even frequently drs.gged them from their cells, and 
carried them out of the hive .:' 

Mr. Wiston, of Germantown, in the United Statea, 

• Huber on Bees. 
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mentions It fact conclusive on this subjeCt. "I had," 
says he, "a late swarm last summer, which, in I'on­
eequence of the drought, filled only one, box with 
honey. As it was late in the season, and the food 
collected would not enable the bees to subsist for 
the winter, I shut up the hive, and gave them halt 
a pint of honey every day. They immediately set to 
work, filled the empty' cells, and then constructed 
new cells enough to fill another box, in which they 
deposited the remainder of. the honey." 

A more interesting proof is thus related by the 
same gentleman. .. In the summer of 1824, I traced 
some wild bees,. which had been feeding on the 
flowers in my meadow, to their home in the woods, 
and which I found in the body of an oak tree; exactly 
fifLY feet above the ground. Having caused the 
entrallce to the hive to be closed by an expert climber, 
the limbs were separated in detail, until the ttunk 
alone was left standing. To the upper extremity of 
this, a tackle-fall was attached, so as to CODncct it 
with an adjacent tree, and, a saw being applied be­
low, the naked trunk was cut through. When the 
immense weight was lowered nearly to the earth, the 
ropes broke, and the mass fell with a violent crash. 
The part of the tree which contained the hive, sepa­
rated by the saw, was conveyed to my garden, and 
placed in a vertical position. On being released, the 
bees issued out by thousands, and though alarmed, 
soon became reconciled to the change of situation. 
By removing a part of the top of the block, the inte­
rior of the hive was exposed to view, and the comb 
itself, nearly six feet in height, was observed to have 
fallen down two feet below the roof of the cavity. 
To repair the damage was the first object of the 
labourers; in doing which, a large part of their store 
of honey was expended, because it was at too late a 
Beason to obtain materials from abroad. In the fol· 

GS 
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lowing February, these industrious, but unfortunate 
insects, issuing in a confused manner from the hive, 
fell dead in thousands, around its entrance, the vic­
tims of a poverty created by their efforts to repair the 
ruins of their habitation*." 

In another experiment, M. Huber confined a 
swarm 80 that they had access to nothing beside 
honey, and five times successively removed the 
combs with the precaution of preventing the escape 
of the bees from the ap\l'tment. On each occasion 
they produced new combs, which puts i' beyond dis­
pute that honey is sufficient to effect the secretion of 
wax without the aid of pollen. Instead ofsupplying 
the bees with honey, they were subsequently fed, 
exclusively, on pollen and fruit; but though they 
were kept in captivity for eight days under a bell­
glass, with a comb containing nothing but farina, 
they neither made wax, nor was any secreted under the 
rings. In another series of e:x.periments, in which bees 
were fed with different sorts of Sligar, it was found 
that nearly one-sixth of the sugar was converted into 
wax. dark-coloured sugar yiclding more than double 
the quantity of refined sugar. 

It may not be out of place to subjoin the few 
anatomical and physiological facts which have been 
ascertained by Huber. Madne. Jurine, and Latreille. 

The first stomach of the worker-bee, according to 
Latreillet, is appropriated to the reception of honey, 
but this is never found in the second stomach, which 
is surrouQded with muscular rings. and from one 
end to the other very much resembles a cask covered 
with hoops. It is within these riup that the wax is 
produced, but the secreting vessels for this purpose 
have hitherto escaped the researches of the acutest 

• American Qllarterly Review ror June, 1828, p.382. 
t Latreille, Mem. Acad. des Sciences, 18:.! 1. 
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naturalist!!. Huber, however, plausibly enough conjec­
tures that they are contained in the internal lining of 
the wall: pockets, which consists of a cellular substance 
reticulated with hexagons. The wax pockets them­
selves, which are concealed by the over-lapping of the 
rings, may be seen by p ... ssing the abdomen of a 
worker-bee so as to lengthen it, and separate the rings 
further from each other. When this has been done. 
there may be seen on each of the four intermediate 
hoops of the belly, and separated by what may be 
called the keel (carina). two whitish·coloured 
pouches, of a soft texture, and in t.he form of a 
trapezium. Within, the little scales or plates of wax 

IYo,lu,..b ••• mnpiJi~tl-llutM.g tho poritiota of 1M "/JIIe, of WIUt. 

are produced from time to time, and are removed and 
employed al! we shall presently see. We may remark 
that it is chiefly the w8l[-workers which produce the 
wax, for though the nurse-bees are furnished with 
wax pockets, they secrete it only in very small quan­
tities, while in the queen bt'e, and the males or drones, 
no pockets are discoverable • 

• 
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Abd.""", of lYaz-tlJIJrMr &e. 

"All the scales," says Huber, "are not alike in 
every bee, for a difference is perceptible in consist­
ence, shape, and thickness; some are so thin and 
transparent.. as to require a magnifier to be recog­
nised, or we have been able to discover nothing bilt 
spiculre similar to those of water freezing. Neither the 
spiculre nor the scales rest immediately on the mem­
brane of the pocket, a slight liquid medium is inter­
posed, serving to lubricate the joinings of the rings, 
or to render the extraction of the scales easier, as 
otherwise they might adhere too firmly to the sides 
of the pockets." M. Huber has seen the scales so 
large as to project beyond. the rings, being visible 
without stretching the segments, and of a whitish­
yellow, from greater thickness lessening their trans­
parency. These shades of difference in the scales of 
various bees, their enlarged dimensions, the fluid in­
'erpo~ed beneath them, the correspondence hetween 
the scale. aud the size and form of the pockets, seem 
to infer the oozing of this substallce through the mem-
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branes whereon it is moulded. He was confirmec1 
in this opinion by the escape of a transparent fluid, 
on piercing the membrane, whose internal surface 
seemed to be applied to the soft parts of the belly. 
This' he found coagulated in cooling, when it re­
sembled wax, and again liquefied on exposure to heat. 
The scales themselves, also, melted and coagulated 
like wax-. -

By chemical analysis, however, it appears that the 
wax of the rings is a more simple substance than that 
which composes the ceRs; for the latter is soluble 
in ether, and in spirit of turpentine, while the former 
is insoluble in ether, and but partially soluble in spirit 
of turpentine. It should seem to follow, that if the 
substance found lying under the rings be really the 
elements of wax, it undergoes some subsequent pre­
paration after it is detached; and that the bees, in 
short, are capable of impregnating it with matter, 
imparting to it whiteness and ductility, whereas in its 
unprepared state it 18 only fusible. 

PROPOIoIS. 

Wax is not the only material employed by bees in 
their architecture. Besides this, they make use of a 
brown, odoriferous, resinous substance, called pro­
polist. more tenacious and extensible than wax, and 
well adapted for cementing and varnishing_ It was 
strongly suspected by Hllaumur. that the bees col­
lected the pro polis from those trees which are known ta 
produce a similar gummy resin, such as the poplar. 
the birch, and the willow; but he was thrown into 
doubt by not being able to detect the bees in the 
act of procuring it, and by observing them to collect 

• Huber on Bees, p_ 325. 
t From two Greek words "'e' .... A.'. meaning 1N1fW'~ 1M city. as 

tbe sQb.tance is principally applied to tbe projecting parte of the 
laive, 
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it where none of those ttees, nor any other of the 
lame description, grew. His bees also refused to 
make use of bitumen and other resinous substances, 
with which he supplied them, though Mr. Knight, as 
we shall afterwards see, was more successfu1"'. 

Long before the time of Reaumur, however, Mouf­
fet, in his Inseclarum Theatrum, quotes Cordus for 
the opinion, that propolis is collected from the buds 
of trees, such as the poplar and birch; and Reim 
says it is collected from the pine and firt. Huber 
at length set the question at rest; and his experi­
ments and observations are so interesting, that we 
shaH give them in his own words:-

•• For many years," says he, "I had fruitlessly en­
deavoured to find them on trees producing an ana­
logous substance, though multitudes had been seen 
returning laden with it. ' 

.. In July, some branches of the wild poplar, which 
had been cut since spring, with very large buds, fnll 
ofa reddish. viscous. odoriferous matter, were brought 
to me, and I planted them in vessels before hives, in 
the way of the bees going out to forage, so that they 
could not be insensible of their presence. Within a 
quarter of an hour, they were visited by a bee, whieh 
separating the sheath of a bud with its teeth, drew 
out threads of the viscous substance, and lodged a 
pellet of it in one of the baskets of its limbs: from 
another bod it c..-ollected another pellet for the oppo­
site limb, and departed to the hive. A second bee 
took the place of the former in a few minutes, fol­
Jowing the same procedur!'. Young shoots of poplar, 
recently cut, did not seem to attract these insects, as 
their viscous matter had less consistence than the 
former:. 

.. Phil. Trans. for 1807, p.242. 
t Schiracb, Hist. des Abeilles, p. 241. 

1 Kirby and Spence observed bees very busy in coDecti.., 
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• , Different exp~riments .proved the identity of this 
Bubstance with propolis; and now, having only to 
discover how the bees applied it to use, we peopled 
a hive, so prepared as to fulfil ollr views. The bees, 
building upwards, soon reached the glus above; 
but, unable to quit their habitation, on account 
of rain, they were three weeks without bringing 
home propolis. Their combs remained perfectly 
white until the beginning of July, when the state of 
the atmosphere became more favourable for our ob­
servations. Serene warm weather engaged them to 
forage. and' they returned from the fields laden with 
a resinous gum, resembling a transparent jelly, and 
baving the colour and lustre of the garnet. It was 
easily distinguished from the farinaceous pellets then 
collected by other bees. The workers bearing the 
propolis ran over the clusters suspended from the 
roof of the hive, and rested on the rods supporting 
the combs, or sometimes stopped on the sides of their 
dwelling, in expectation of their companions coming 
to disencumber them of their burden. We actually 
saw two or three arrive, and carry the propolis from 
off' the limbs of each with their teeth. The upper 
part of the hive exhibited the most animated spec­
tacle: thither a multitude of bees resorted from all 
quarters, to engage in the predominant occupation 
of the collection, distribution, and application of the 
pro polis. Some conveyed that of which they had 
unloaded the purveyors in their teeth, and deposited 
it in heaps; others hastened, before its hardening, to 
lipread it out like a varnish, or formed it into strings, 
proportioned to the interstices of the sides of the 
hive to be filled up. Nothing could be more diver­
sified than the operations carried on. 

"The bees, apparently charged with applying the 

propolis from the tacamabaca tree (['opulru ,.llIJJttifera).­
lolrod., ii. 186. 
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propolis within the cells, were 'easily distinguished 
from the multitude of workers. by the direction of 
their heads towards the horizontal pane forming the 
roof of the hive, and on reaching it, they deposited 
their burden nearly in the middle of intervals sepa­
rating the combs: then they conveyed the propolis 
to the real place of its destination. They suspended 
themselves by the claws of the hind legs to points of 
support, afforded by the viscosity of the propolis on 
the glass; and, as it were, swinging themselves back­
wards and forwards. brought the heap of this substance 
nearer to the cells at each impulse. Here the bees em­
ployed their fore feet. which remained free. to sweep 
what the teeth had detached, and to unite the frag­
ments scattered over the glass, which recovered all 
ita transparency when the whole propolis was brought 
to the vicinity of the cells . 

.. After some of the bees had smoothed down and 
cleaned out the glazed cells, feeling the way with 
their antennlll, one desisted, and having approached 
a 'heap of propolis, drew out a thread with its teeth. 
This being broken off, it was taken in the claws of the 
fore feet. and the bee, re-entering the cell, imme­
diately placed it in the angle of two portions that 
had been smoothed, in which operation the fore ft'et 
and teeth were used alternately; but probably proving 
too clumsy, the thread was reduced and polished; 
and we admired the accuracy with which it was ad­
justed when the work was completerl. The insect 
did not stop here: returning to the cell, it prepared 
other parts of it to receive a second thread, for which 
we did not doubt that the heap would be resorted to. 
Contrary to our expectation, however, it availed 
itself of the port!on of the thread cut off on the 
former occasion. ananged it in the appointed place, 
and gave it all the solidity and finish of which it was 
susceptible. Other bees concluded the work which 
t.ba first had beiun i and the sides of the C'lUS were 
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speedily secured with threads of propolis, while some 
were also put on the orifices; but we could not seize 
the moment when they were varnished, though it 
may be easily conceived how it is done -." 

This is not the only use to which bees apply the 
propolis. They are extremely solicitous to remove 
such insects or foreign bodies as happen to get ad­
mission into the. hive. When so light as not to 
exceed their powers, they first kill the insect with 
their stings, and then drag it out with their teeth. 
But it sometimes happens, as was first ob!\erved by 
Maraldi, and since by ~umur and others, that an 
il~fated snail creeps into the hive: this is no sooner 
perceived than it is attacked on all sides, and stung 
to death. But how are the bees to carry out so 
heavy a burthen ? Such a labour would be in vain. 
To prevent the noxious smell which would arise from 
its putrefaction, they immediately embalm it, by co­
vering every part of its body with propolist through 
which no effluvia can escape. When a snail with a 
shell gets entrance, to dispose of it gives much less 
trouble and expense to the bees. As soon as it re­
ceives the first wound from a sting, it naturally 
retires within its shell. In this case, the bees, instead 
of pasting it all over with propolist content them· 
selves with gluing all round the margin of the shell, 
which is sufficient to render the animal for ever im­
moveably fixed. 

Mr. Knight, the learned and ingeniouR President of 
the Horticultural Society, discovered by accident an 
artificial substance, more attractive than any of the 
resins experimentally tried by Reaumur. Having 
caused the decorticated part of a tree to be covered 
with a cement, composed of bees' -wax l<Ind turpentine. 
be observed that this was frequel ted by hive-bees, 
who, finding it to be a very good propolis ready made. 

• Huber on Bees, p. 4(;8. 
H 
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detached it from the tree by their mandibles, and 
then, as usual, passed it from the first leg to the 
second, and so on. When one bee had thns collected 
its load, another often came behind and despoiled 
it of all it had collected; a second and a third load 
were frequently lost in the same manner; and yet 
the patient insect pursued its operations without 
manifesting any signs of anger -. Probably the 
latter circumstance. at which Mr. Knight seems to 
have been surprised. was nothing more than an instance 
of the division of labour so strikingly exemplified in 
every part of the economy of bees. 

It may not be out of place here to describe the 
apparatus with which the worker-bees are provided 
for the purpose of carrying the pro polis as well as 
the pollen of flowers to the hive, and which has just 
been alluded to in the observations of Mr. Knight. 
The shin or middle portion of the hind pair of legs is 
actually formed into a triangular basket, admirably 
adapted to this design. The bottom of this basket 

&r.ct .... of 1M J.g. of 1M Be. fur carryi_g Fopoli. aftd pollen. ""'poi,..., 

• Philosophical Trans. (or 180i, p. 242. 
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il! oomposed of a smooth, shining, horn-like 'sub­
stance, hollowed out in the substance of the limb, 
and surrounded with a margin of strong and thickly­
!let bristles. Whatever materials, therefore, may be 
placed by the bee in the interior of this basket, are 
secured from falling out by the bristles around it. 
whose elasticity will even allow the load to be heaped 
beyond their points without letting it fall. 

In the case of propolis, when the bee is 10Ming 
her singular basket, she tirst kneads the piece she 
has detached with her mandibles. till it becomes 
somewhat dry and less adhesive, as otherwise it would 
stick to her limbs. This preliminary process 801J)e­
times occupies nearly half an hour. She then passes 

• it backwards by means of her feet to the cavity of her 
basket, giving it two or three pats to ll1ake it adhere; 
and when she adds a second portion to the tirst, she .:: 
often finds it necessary to pat. it still harder. When 
she has procured as much as the basket will cobve­
niently hold, she flies oft"with it to the hive. 

THE BUILDING OP THE CELLS. 

The notion commonly entertained respecting glass 
hives is altogether erroneous. Those who are un­
acquainted with bees imagine, that, by means of a 
glass hive, all their proceedings may be easily watched 
and recorded; but it is to be remembered that bees 
are exceedingly averse to the intrusion of light, and 
their first operation in such cases is to close up every 
chink by which light can enter to disturb them, 
either by clustering together. or by a plaster com­
posed of propolis. It consequ~ntly requires con­
siderable management and ingenuity, even with the 
aid of a glass hive, to see them actually at work. 
M. Huber employed a hive with leaves, which opened 
in the manner of a book; and for some purposes he 

H2 
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uaed a glass box, inserted in the body of the hive, 
but easily brought into view by means of 8OI'ews. 

But no invention hitherto contrived is sufficient to 
obviate every difficulty. The bees are so eager to 
afford mutual assistance, and for this purpose so. 
many of them crowd together in rapid succession, 
that the operations of individuals can seldom be 
traced. Though this crowding, however, appeara 
to an observer to be not a little confused, it is all 
regalated with admirable order, as has been ascer­
tained by Reaumur and other distinguished natu­
ralists. 

When bees begin to build the hive, they divide 
themselves into hands, one of which produces mate· 
rials for the structure; another works upon these, and 
forms them into a rough sketch of the dimensions and 

• partitions of the cells. All this is completed by the 
second band, who examine and adjust the angles, 
remove the superfluous wax, and give the work its 
necessary perfection; and a third band brings pro­
visions to the labourers, who canno& leave their work. 
But no distribution of food is made to those who!le 
charge, in collecting propolis and pollen, calls them 
to the field, because it is supposed they will hardly 
forget themselves; neither is any allowance made to 
those who begin the architecture of the cells. Their 
province is very troublesome, because they are obliged 
to level and extend, as well as cut and adjust the wax 
to the dimensions required; but then they soon ob­
tain a dismission from this labour, and retire to. the 
fields to regale theml;elves with food, and wear off 
their fatigue with a more agreeable employment. 
Tho.se who succeed them, draw their mouth, their 
feet, and the extremity o.f their body, several times 
over all the work, and never desist till the whole is 
polished and completed; and as they frequently need 
refrelihments, and yet are not permitted to reti",,' 
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there are waiters always attending, who serve them 
with provisionllwhf!n they require them. The labourer. 
who has an appetite, bends down his trunk before the 
caterer, to intimate that he has an inclination to eat. 
upon which the other opens his bag of honey, and 
pours out a few drops; these may be distinctly seen 
rolling through the whole of his trunk, which in­
sensibly swells in every part the liquor flows through. 
When this little repast is over,the labourer returns to 
his work, and his body and feet· repeat the same mo­
tions as before-. 

Before they can commence building, however. 
when a colony or swarm migrates from the original 
hive to a new situation, it is necessary first to collect 
propolis, with which every chink and crannY'in the 
place where they mean to build may be carefully 
stopped up; and, secondly. that a quantity of wax be 
secreted by the wax-workers to form the requisite 
cells. The secretion of wax, it would appear, goes 
on best when the bees are in a state of repose; and 
the wax-workers, accordingly, suspend themselves 
in the interior in an extended cluster, like a curtain 
which is composed of a series of intertwined festoons 
or garlands. crossing each other in all directions,­
the uppermost bee maintaining its position by laying 
hold of the roof with its fore legs, and the succeedjng 
one by laying hold of the hind legs of the first . 

.. A person," says Reaumur, .. must have been 
born devoid of curiosity not to take interest in the 
investigation of such wonderful proceedings." Yet 
~umur himself seems not to have understood that 
the bees suspended themselves in this manner to 
secrete wax, but merely. as he imagined, to recruit 
the.mselves by rest for renewing their labours. The 
bees composing the festooned curtain are individu­
ally motionless; but this curtain is, notwithstanding. 

• Spectacle de 1a Nature, tom. i. 
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kept moving by the proceedings in the interior; fot 
the nurse-bees never form any portion of it, and 
continue their activity-a distinction with which 
Reaumur was unacquainted. 

CwtGi. of W4NIJOTke,. • ..... nag 11'u. 

Although there are many thousand labourers in a 
hiYe. they do not commence foundations for combs 
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i'n several places at once, but wait till an individua. 
bee has selected a site, and laid the foundation of. a 
comb. which serves 8S a directing mark for all that 
are to follow. Were .we not expressly told by so 
accurate an observer as Huber, we might hesitate to 
believe that bees, though united in what appears to 
be a harmonious' monarchy. are st.ngers to sub­
ordination, and subject to· no discipline. Hence it 
is, that though'manybees work on the same comb, 
they do uot 'appear to be guided by any simultalleous 
impulsl!; 'l'he stimulUs' which moves them is suc­
cessive: . An individual bee ·commences each opera­
tion, and several· others successively apply themselves 
to accomplish tbe same purpose. Each bee appears, 
therefore, to act individually, either as directed by the 
bees preceding it, or by.the state of advancement in 
which it finds the work it has to proceed with. If 
there be anything like . unanimons consent, it is the 
inaction of several thousand workers while· a single 
individual proceeds to determine and lay down the 
foundation ofthe first comb, ~umur regrets, that, 
though he could by snatches detect a bee at work in 
founding cells or perfecting ·their struliure" his ob­
servations were generally interrupted hy the crowding 
of other bees between him and the little builder, 
He was therefore compelled rather to infer the dif­
ferent steps of their procedure from an examination 
of the cellli when completed, than from actual ob­
servation. The ingenuity of Huber, even under all 
the disadvantages of blindness, succeeded in tracing 
the minutest operations of the workers from the first 
waxen plate of the foundation. We think the narra­
tive of the discoverer's experiments, as given by hini­
self. wilt be more interesting than any abstract of it 
which we could furnish. 

.. Having taken a large bell-shaped glass receiver, 
we glued thin wooden slips to the arch at cer~in in-
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tervaIs, because the glass itself was too smooth to 
admit of the bees supporting themselves on iL A 
swarm, consisting of some thousand workers, severlll 
hundred males, and a fertile queen, was introduced, 
and they soon ascended to the top. Those first 
gaining the slips, fixed themselves there by the fore 
feet; others scrambling up the sides, joined them, 
by holding their legs with their own, and they thus 
formed a kind of chain, fastened by the two ends to 
the upper parts of the receiver, and served as ladders 
or a bridge to the workers enlarging their number. 
The latter were united in a cluster, hanging like an 
inverted pyramid from the top to the bottom of the hive • 

.. The country then affording little honey, we pro­
vided the bees with syrup of sugar, in order to hasten 
their labour. They crowded to the edge of a vessel 
containing it; and, having satisfied themselves, re­
turned to the group. We were now struck with the 
absolute repose of this hive, contrasted with the usual 
agitation of bees. MellJ,lwhile, the nurse-bees alone 
went to forage in the couutry: they returned with 
ponen, kept guard at the entrance of the hive, 
cleansed it, and stopped up its edges with propolis. 
The wax·workers remained motionless above fifteen 
hours: the curtain of bees, consisting always of the 
same individuals, assured us that none replaced them. 
Some honrs later, we remarked that almost al\ these 
individuals had wax scales under the rings; and 
next day this phenomenon was still more general. 
The bees forming the external layer of the cluster, 
having now somewhat aitered their position, enabled 
us to see their bellies distinctly. By the projection 
of the wax scales, the rings seemed edged with 
white. The curtain of bees became rent in several 
places, and some commotion began to be observed 
in the hive . 

.. Convinced that the combs would originate in 
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the centre of the swann, our whole attention was 
then directed towards the roof of the glass. A worker 
at this time detached itself from one of the central 
festoons of the cluster, separated itself from the 
crowd. and. with its head. drove away the bees at 
the beginning of the row in the middle of the arch, 
turning round to form a space an inch or more in 
o!iameter, in which it might move freely. It then 
fixed itself in the centre of the space thus cleared. 

"The worker now employing the pincers at the 
joint of one of the third pair of its limbs, seized a 
_Ie of wax projecting from a ring. and brought it 
forward to its mouth with the claws of its fore legs, 

lYu·lIJorkef' /{lying the foundatio" oj the fi"t 06/1. 

where it apppeared in a vertical position. We re­
marked, that, with its claws, it turned the wax in 
every neCessary direction; that the edge of the scale 
was immediately broken down, and the fragments 
having been accumulated in the hollow of the mandi­
bles, issued forth like a very narrow ribbon, impreg­
nated with a frothy liquid by the tongue. The 
tongue itself assumed the most varied shapes, and 
executed the most complicated operations,-being 
sometimes flattened like a trowel, and at other times 
pointed like a pencil; and, after imbuing the whole 
substance of the ribbon, pushed it forward again 
into the mandibles, whence it was drawn out a 
second time, but in an opposite direction. 

" A.t length the bee applied these particles of wax 
to the vault of the hive, where the saliva impreg­
nating them promoted their adhesion, and als.:> com. 

H5 
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municated a whiteness and opacity, which were want .. 
ing when the scales were detached from the rings. 
Doubtless, this process was to give the wax that 
ductility and tenacity belonging to its perfect state. 
'fhe bee then separated those portions not yet 
applied to use with its mandibles, and with the same 
organs afterwards arranged them at pleasure. 'the 
founder bee, a Dame appropriate to this worker, 
repeated the same operation, until all the fragments, 
worked up and impregnated with the fluid, were 
attached to the vault, when it repeated the preceding 
operations on the part of the scale yet kept apart, 
and again united to the rest what was obtained from 
it. A second and third scale were similarly treated 
by the same bee; yet the work was only sketched; 
for tbe worker did nothing but accumulate the par­
ticles of wax together. Meanwhile, the founder. 
quitting its' position. disappeared amidst its com­
panions. Another, with wax under the rings, suc-

. ceeded it, which, suspending itself to the same spot, 
withdrew a scale by the pincers of the hind legs, and 
passing it through its mandibles, prosecuted the 
work; and taking care to make its deposit in a line 
with the former, it united their extremities. A third 
worker, .detaching itself from the interi,!)r of the 
cluster, now came and reduced some of the scalea 
to paste, and put them near the materials accu­
mulated by its companions, but not in a straight line. 
Another bee, apparently sensible of the defect, removed 
the misplaced wax before our eyes, and carrrying it 
to the former heap, deposited it there, exactly in the 
order and direction pointed ou&. 

" From all these operations was produced a block 
of a rugged surface, hanging down from the arch, 
without any perceptible augle, or any traces of cells. 
It was a simple wall, or ridge, running in a straight 
line, and without the least inflection, two-thirds or 
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an inch in length, about two-thirds of a cell, or two 
lines, high, and declining towards the ex.tremities. 
We have seen other foundation walls from an inch 
to an inch and a half long, the form being always 
the same; but none ever of greater height. 

" The vacuity in the centre of the cluster had per­
mitted us to discover the first manamvres of the 
bees, and the art with which they laid the foundations 
of their edifices. However, it was filled up too soon 
for our satisfaction; for workers collecting on both 
faces of the wall obstructed our view of their further 
operations -:' 

C.rtGi. o/lY_tIOrt.".,.-(See p. 114.) 

p.358. 
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CHAPTER VI. 

ARCHITEClTVRE OF THE HIVE-BEE CONTINVED.-FORM 

OF THE CELLS. 

THE obstruction of which M. Huber complains onl) 
operated as a stimulus to his ingenuity in contriving 
how he might continue his interesting observations. 
}<'mm the lime of Pappus to the present day"mathe­
maticians have applied the principles of geometry to 
explain the construction of the cel1s of a bee-hive; 
but though their extraordinary regularity, and won­
derfully selected form, had so often been investigated 
by men of the greatest talent, and skilled in all the 
refinements of science, the process by which they are 
constructed, involving also the causes of their regu­
larity of form, had 1I0t been traced till M. Huber 
devoted himself to the inquiry. 

As the wax-workers secrete only a limited quantity 
of wax, it is indispensably requisite that as little as 
possible of it should be consumed, and that none of it 
should be wasted. Bees, therefore, as M. Reaumur 
wel1 remarks·, have to solve this difficult geometrical 
problem :-A quatitity of wax being given, to form 
of it similar and equal cells of a determinate capa­
city, but of the largest size in proportion to the 
qnantity of matter employed, and disposed in such a 
manner as to OCCUjlY the least possible space in the 
hive. This problem is solved by bees in all its con­
ditions. The cylimlrical form would seem to be best 
adapted to the shape of the insect; but had the cells 
been cylindrical, they could not have been applied to 

• Reaumur, '·01. , .. , p. 3BO. 
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each other without leaving a vacant and superfluous 
space between every three contiguous cells. Had the 
celIs, on the other hand, been square or triangular, they 
might have been constructed without unnecessary 
vacancies; but these forms would have both required 
more material and been very unsuitable to the shape 
of a bee's body. The six-sided form of the cells 
obviates every objection; and while it fulfils the con­
ditions of the problem, it is equally adapted with a 
cylinder to the shape of the bee. 

M. Reaumur further remarks, that the base of 
each cell, instead ()f forming a plane, is usually com­
posed of three pieces in the shape of the diamonds 
on playing cards, and placed in such a manner as to 
form a hollow pyramid. This structure, it may be 
observed, imparts a greater degree of strength, and, 
still keeping the solution of the problem in view, 
gives a grr'\t capacity with the smallest expenditure of . 
material. This has actuaily, indeed, been ascertained 
by mathematical measurement and calculation. Ma­
raldi, the inventor of glass hives, determined, by 
minutely measuring these angles, that the greater 
were 109° 28', and the smaller, 700 82'; and M. 
Remumur, being desirous to know why these parti­
cular angles are selected, requested M. Kamig, a 
skilful mathematician, (without informing him of his 
design, or telling him of Maraldi's researches,) to 
determine, by calculation, what ought to be the angle 
of a six-sided cell, with a coneave pyramidal base, 
formed of three similar and equal rhomboid plates, 
so that the least possible matter should en~r into its 
construction. By employing what geometricians de­
nominate the infinitesimal calculus, M. Kamig found 
that the angles should be 109° 26' for the greater, 
and 70° 84' for the smaller, or about two-sixtieths of 
a degree, more or less, than the actual angles made 
chok-e of by bees. The equality of inclination in the 
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angles has also been said to facilitate the construction 
of the cells. 

M. Huber adds to these remarks, that the cells of 
the first row, by which the whole comb is attached 
to the roof of a hive, are not like the rest; for 
instead of six sides they have only five, of which the 
roof forms one. The base, also, is in these different. 
consisting of three pieces on the faeeof the comb. 
and on the other side of two: one of these only is 
diamond-shaped, while the other two are of an irre­
gular four-sided figure. This arrangement, by bring­
ing the greatest number of points in contact with the 
interior surface. ensures the stability of the comb. 

Arra.g ...... t of C.II,. 

It may, however, be said not to be quite certain, 
that Reaumur and others have not ascribed to bees 
the merit of ingenious mathematical contrivance and 
selection, when the construction of the cells may more 
probably originate in the form of their mandibles and 
other instruments employed in their operations. Ia 
the case of other insects, we have, both in the preced­
ing and subsequent pages of this volume, repeatedly 
noticed, that they use their bodies, or parts thereof, 
as the standards of measurement and modelling; and 
it is not impossible that bees may proceed on a 
similar principle. M Huber replies to this objection, 
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,tl'Iat bees are not provided with instruments corre­
sponding to the angles of their cells; for there is no 
more r~mblance between th~ and the form or 
their mandibles, than between the chisel of the 
sculptor and the work which he produces. The 
head, he thinks, does not furnish any better explana­
tion. He admits that the antennm are very flexible, 
so as to enable the insects to follow the outline of 
every object; but concludes that neither their struc­
ture, nor that of the limbs and mandibles, are ade­
quate to explain the form' of the cells, though all 
these are employed in the operations of building,­
the effect, according to him, depending entirely on 
the object which the insect proposes. 

We shall now follow M. Huber in the experiments 
which he contrived, in order to obsene the operations 
of the bees subsequent to their laying a foundation 
for the first cell; and we shall again quote from his 
own narrative :-

co It appeared to me," he says, "that the only 
method of isolating the architects, and bringing 
them individually into view,' would be to induce 
them to change the direction of their operations, and 
work upwards . 

.. I had a box made twelve inches square and nine 
deep, with a moveable glBtls lid. Combs full of 
brood, honey, and pollen, were next selected from 
one of my leaf hives, as containing what might in­
,terest the bees, and being cut into pieces a foot long, 
and four inches deep, they were arranged vertically 
at the bottom of the box, at the same intenals lIB 

the insects themselves usually leave between them. 
A small slip of wooden lath covered the upper edge 
of each. It was not probable that the bees would 
'attempt to found new combs on the glass roof of the 
box, because its smoothness precluded the swarm 
from adhering to it; therefore, if disposed to build, 
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they could do so over the slips resting on the combs, 
which left a vacuity five inches high above them. As 
we had foreseen, the swarm with which this box W88 

peopled established itself among the combs below. 
We then observed the nurse-bees displaying their 
natural activity. They dispersed themselves through­
out the hive, to feed the young grubs, to clear out 
their lodgment, and adapt it for their convenience. 
Certainly, the combs, which were roughly cut to fit 

·the bottom of the box, and in some parts damaged. 
appeared to them shapeless and misplaced; for they 
speedily commenced their reparstion. They beat 
down the old wax, kneaded it between their teeth, and 
thus formed binding materials to consolidate them. 
We were astonished beyond expression by such ~ 
multitude of workers employed at once in labours 
to which it did not appear they should have been 
caHed, at their coincidence, their zeal, and their pru­
dence. 

" But it W88 still more wonderful, that about half 
the numerous population took no part in the pro­

,ceedingB, remaining motionless, while the others ful­
filled the fllnctions required. The wax-workers, in 
a state of absolute repose, recalled our former obser­
,vations. Gorged with the honey we had put within 
their reach, and continuing in this condition during 
,twenty-four hours, wax was formed under their rings, 
and was now ready to be put in operation. To our 
great satisfaction, we soon saw a little foundation, 
wall rising on one of the slips that we had prepared 
to receive the superstructure. No obstacle was of • 

.fered to the progress of our observations; and lor the 
second time, we beheld both the undertaking of the 
founder bee, and the successive labours of ~everal 
wax-workers. in forming the foundation wall. Would 
that my readers could share the interest which the 
view of these architects inspired! 
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.. This foundation, origin~lly very small, was en­
larged as the work required; while they excavated 
on one side a hollow, of aboul the width of a com­
mon cell, and on the opposite surface two others 
somewhat more elongated. The middle of the single 
cell corresponded exactly to the partition separating 
the latter; the arches of these excavations, projecting 
by the accumulation of wax, were converted into 
ridges in a straight line; whence the cells of the first 
row were composed of five sides, considering the 
IIlip as one side, and those of the second row, of six 
sides. 

Fou.dali",,· .. CJlI e.larptl. ad /Jut cell' co_ •• ced. 

"The interior conformation of the cavities, ap­
parently, was derived from the position of their re­
spective outlines. It seemed that the bees, endowed 
with an admirable delicacy of feeling, dif!!cted their 
teeth principally to the place where the wax was 
thickest; that is, the parts where other workers on 
the opposite side had accumulated it; and this ex­
plains why the bottom of the cell is excavated in an 
angular direction behind the projection on the sides 
of which the sides of the corresponding cells are to 
rise. The largest of the excavations, which was op­
posite to three others, was divided into three parts, 
while the excavations of the first row on the other 
facl', applied against this onl', were composed of only 
two. 

" In conseqnence of the manner in which the ex­
cavations were opposed to each other, those of the 
second row, and all subsequent, partially applied to 
three cavities, were composed of three equal diamond-
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shaped lozenges. I may here remark, that each part 
of' the labour of bees appears the natural result or 
what haa preceded it; therefore. chance haa no share 
in these admirable combinations. 

"A foundation wall rose above the slip like a 
minute vertical partition, five or six lines long, two 
lines high. but only half a line in thickness; the edge 
circular, and the surface rough. Quitting the cluster 
among the combs, a nurse-bee mounted the slip. 
turned around the block, and visiting both sides, 
began to work actively in the middle. It removed 
as much wax with its teeth as might equal' the 
diameter of a common cell; and after kneading and 
'moistening the particles, deposited them on the edge 
of the excavation. This insect, having laboured 
some seconds, retired, and was soon replaced by 
another; a third continued the work, raising the 
margin of the edges, now projecting from the cavity, 
and with assistance of its teeth and feet fixing the 
particles, so as to give these edges a straighter form. 
More than twenty bees successively participated in 
the same work; and when the cavity was little above 
a line and a half in height, though equalling a cell in 
.vidth, a bee left the swarm, and after encircling the 
block, commenced its operations on the opposite face, 
where yet untouched. But its teeth acting only on 
one half of this side, the hollow which it formed was 
opposite to ollly one of the slight prominences bor­
dering the first cavity. Nearly at the same time 
another worker began on the right of the face that 
had been untouched, wherein both were occupied in 
forming cavities, which may be designed the second 
and third; and they also were replaced by sub!!ti­
tutes. These two latter cavities were separated only 
by the common margin, framed of particles of wax 
withdrawn from them; which margin corresponded 
with the centre of the cavity on the opposite surface. 
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The fouudation wall itself was still of insufficient 
dimensions to admit the full diameter of a cell; but 
while the excavations were deepened, wax-worken 
extracting their scales of wax applied them in en­
larging its circumference; so that it rose nearly two 
.ines turther around the circular arch. The nurse­
bees, which appeared more especially charged with 
sculpturing the cells, being then enabled to continue 
their outlines; prolonged the cavities, and heightened 
tbeir margins on the new addition of waL 

.. The arch, fonned by the edge of each of these 
cavities, was next divided as by two equal chords, in 
the line of which the bees formed stages or project­
ing borders, or margins meeting at an obtuse angle; 
the cavities now -had four margins, two lateral and 
perpendicular to the supporting slip, and two oblique, 
which were shorter. 

" Meantime, it became 'more difficult to follow the 
operations of the bees, from their frequently inter­
posing their heads between the eye of the observer 
and the bottom of the cell; but the partition, whereon 
their teeth laboured, had become so transparent, as 
to expose what passed on the other side. 

"The cavities of which we speak, formed the 
bottom of the tirst three cells; and while the bees 
engaged were advancing them to perfection, other 
workers commenced sketching a second row of cells 
above the tirst, and partly behind thos~ in front­
for in general, their labour proceeds by combination. 
We canllot say, 'When bees have tinished this cell, 
they will begin new ones;' but, • while particular 
workers advance a certain portion, we are certain 
that others will carryon the adjacent cells.' Farther, 
the work begun on one face of the comb is alreudy 
the commencement ()f that which is to follow on the 
·reverse. All this depends on a reciprocal relation, 
or a mutual connexion of the parts, rendering the 
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whole subservient to each other. It is undoubted. 
therefore, that slight irregularities on the front will 
dect the form' of the ceIls on the back of the comb .... 

,When they have in this manner worked the bot­
tom of the first row of cells into the required forms, 
some of the nurse-bees finish them by imparting a 
sort of polish, while others proceed to Cllt out the 
rudiments of a second row from the fresh wall of 
wax which has been built in the meanwhile by the 
wax-workers, and also on the opposite side of this 
wall; for a comb of cells is always double. being 
arranged in two layers, placed end to end. The cells 
of this second row are engrafted on the borders of 
cavities hollowed out in the waIl, being founded by 
the nurse-bees, bringing the contour of all the bot­
toms, which is at first 'unequal, to the same level; 
and this level is kept uniform in, the margins of the 
cells till they are completed. At first sight, nothing 
appears more simple, than adding wax to the mar­
gins; but from the inequalities occasioned by the 
shape of the bottom, the bees must accumulate wax 
on the depressions, in order to bring them to a level. 
It follows accordingly that the surface of a new 
comb is not quite flat, there being a progressive slope 
produced as the work proceeds, and the comb being 
therefore in the form of a lens, the thickness decreasiug 
towards the edge, and the last formed cells being 
shallower or shorter than those preceding them. So 
long as there is room for the enlargement of the 
comb, this thinning of its edge may be remarked; 
but as soon as the space within the hive, prevents its 
enlargement, the cells are made equal, and two flat 
and level surfaces are produced. 

M. Huber observed, that while sketching the 
bottom of a cell, before there was any upright mar­
gin on the reverse, their pressure on the still soft 

• Huber on Bee», p. 368. 
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and flexible wax gave rise to a projection, which 
sometimes caused a breach of the partition. This, 
however, was soon repaired. but a slight prominence 
always remained on the opposite surface, to the right 
and left of which they placed themselves, to begin a 
new excavation; and they heaped up part of the 
materials between the two flutings formed by their 
labour. The ridge thus furmed becomes a guide to 
the direction which the bees are to follow for the 
vertical furrow of the front cell. 

We have already seen that the first cell determines 
the place of all that succeed it, and two of these are 
never in ordinary circumstances begun in different 
parts of the hive at the same time, as is alleged by 
some earlier wri~rs. When some rows of cells, 
however, have been completed in the first comb, two 
other foundation walls are begun, one on each side of 
it, at the exact dilltance of one-third of an inch, which 
is sufficient to allow two bees employed on the op­
posite cells to pass each other without jostling. These 
new walls are also parallel to the former; and two 
more are afterwards begun exterior to the second, 
and at the same parallel distance. The combs are 
uniformly enlarged, and lengthened in a progression 
proportioned to the priority of their origin; the 
middle comb being always advanced beyond the two 
adjoining ones by several rows of cells, and theRe 
again beyond the ones exterior· to them. Did the 
bees lay the fOllndations of all their combs at the 
same time, they would not find it easy to preserve 
parallelism and an equality in their distances. It may 
be remarked further, that beside the vacancies of 
half an inch between the cells, which form what we 
may call the highways of the community, the comb" 
are pierced in several places with holes, which serve 
aI' postern-gates for easy communication from one to 
another, to prevent loss of time in going round. The 
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equal distance between the combs is of more impor­
tance to the welfare of the hive than might at first 
appear; for were they too distant, the bees would be 
so scattered and dispersed, that they could not re­
ciprocally communicate the heat indispensable for 
hatching the eggs and rearing the young. If the 
combs, on the other hand, were closer, the bees 
could not traverse the intervals with the freedom 
necessary to facilitate the work of the hive. On the 
approach of winter, ·they ,sometimes elongate the 
cells which contain honey, and thus contract the 
intervals between the combs. But this expedient is 
in preparation for a season when it is important to 
have copious magazines, and when their actIvity 
being relaxed, it is unnecessary for their communi­
cations to be so spaciolls 'and free. On the return of 
spring, the bees hasten to contract the elongated 
~ens, that they may become fit for receiving the 
eggs which the queen is about to deposit, and in 
this manner they re-establish the regular distance-. 

We are indebted to the late Dr. Barclay of Edin­
burgh, well known as an excellent anatomist, for 
the discovery that each cell in a honeycomb is not 
simply composed of olle wall, but consists of two. 
We shall give the aceount of his discovery in his own 
words:-

" Having inquired of several naturalists whether 
or not they knew any author who had mentioned 
that the partitions between the cens of the honey­
comb were double, and whether or not they had ever 
remarked such a structllre themselves, and they hav­
ing answered in the negative; I now take the liberty 
of presenting to the Society pieces of honeycomb 
in which the young bees had been reared, upon 
breaking which it will be clearly seen that the par­
tition.. between different cells, at the sides and the 

• Huber on Bees, p. 220. 
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base, are all double j or, in otber words, tbat each 
cell is a distinct, separate. and in some measure an 
mdependent structure, agglutinated only to the neigh. 
bouring cells; and that when the agglutinating sub­
stance is destroyed, each cell may be entirely sepa­
rated from the rest • 

.. I have also some specimens of ·the cells formed' 
by wasps, which shew that the partitions between 
them are also double, and that the agglutinating sub­
lltance between them is more easily destroyed than 
that between the cells of the bee-.'J 

IRREGULARITIES IN THEIR WORKMANSHIP. 

Though bees, however, work with great uniformity 
when circumstances favour their operations, they may 
be compelled to vary their proceedings. M. Huber 
made several ingenious experiments of this kind. 
The .following, mentioned by Dr. Bevan, was acci- . 
dental, and occurred to his friend Mr. Walond • 
•• Inspecting his bee-boxes at the end of October. 
1817 J he perceived that a centre comb, burdened 
with honey, had separated from its attachments, and 
was leaning against another comb, 80 as to prevent 
the passage of the bees between them. This acci­
dent excited great activity in the colony; but its 
nature could not be ascertained at the time. At the 
end of a week, the weather being cold, and the bees 
clustered together. Mr. Walond observed, through 
tbe window of the box, that they had constnlcted 
two horizontal pillars betwixt the combs alluded to; 
and had removed so much of the honey and wax 
from the top of each, as to allow the passage of a 
bee: in about ten days more, there was an unin­
terrupted thoroughfare; the detached comb at its 
upper part had been secured by a strong barrier, and 

• Memoirs of the WerneriAII Nat. Hi,t. Soc., yol. ii. p. 260. 
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fastened to the window with the spare wax. Thill 
being accomplished, the bees removed the horizontal 
pillars first constructed as being of no further use*:' 

A similar anecdote is told by M. Huber. "Dur­
ing the winter," says he, ., a comb in one of my 
bell.glass hives, having been originally insecure, fell 
down, but preserved its position parallel to the rest. 
The bees were unable to fill up the vacuity left above 
it, because they do not build combs of old wax, and 
none new could be then obtained. At a more favour­
able season they would have ingrafted a new comb 
on the old one j but now their provision of honey 
could not be spared for the elaboration of this sub­
stance, which inuuced them to ensure the stability 
of the comb by another process. 

" Crowds of bees talting wax from the lower part 
of other combs, and even gnawing it from the sur­
face of the orifices of the deepest cells, they con­
structed so many irregular pillars, joists, or' but­
tresses, between the sides of the fallen comb, and 
others on the glass of the hive. All these were arti­
ficially adapted to localities. Neither did they con­
fine themselves to repairing the accidents which their 
works had sustained. 'l'hey seemed to profit by the 
warning, to guard against a similar casualty. 

" The remaining combs were not displaced; there­
fore, while solidly adhering by the base, we were 
greatly surprised to see the bees strengthen their 
principal fixtures with old wax. They rendered 
them much thicker than before, and iabricated a 
number of new connexions, to unite them more 
firmly to each other, and to the sides of their dwelling. 
All this passed in the middle of January, a time that 
these insects commonly keep in the upper part o! 
their hive, and when work is no longer seasonablet." 

oM. Huber the younger shrewdly remarks, that 
• Bevan on Bees, p. 326. t Huber on BeeR, p. 416. 
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the tendency to symmetry, observable in the archi­
tecture of bees, does not hold so much in small de­
tails as in the whole work, because they are some­
times obliged to adapt tht'mselves to particular loca­
lities. One irreg-ularity leads on to another, and it 
commonly arises from mere accident, or from design 
on the part of the proprietor of the bees. By allow­
ing, for instance, too little interval between the spars 
for receiving the foundation of the combs, the strur­
ture has been continued in a. particular direction. 
The bees did not at first appear to be sensible of the 
defect, though they afterwards began to suspe(:t their 
error, and were then observed to chang-e their line of 
work till they gained the customary distance. The 
cells having been by this change of direction in IlOme 

degree curved, the new ones which were commenced 
on each side of it, by being built every where parallel 
to it,. partook of the same curvature. But the bees 
did not relish such approaches to the "line of beauty," 
and exerted themselves to bring their buildings again 
into the regular form: 

III consequence of several irregularities. which they 
wishei to correct, the younger Huber has seen bees 
depart from their usual practice, and at once lay on 
a spar two foundation walls not in the same line. 
They could consequently neither be enlarged without 
obstructing both, nor from their position could the 
edges unite had they been prolonged. The little 
architects, however, had recourse to a very ingenious 
contrivance: they curved the edges of the two combs, 
and brought them to unite 80 neatly that they could 
be both prolonged in the same line with ease; and 
when carried to some little distance, their surface 
became quite uniform and level. 

.. Having seen bees," says the elder Huber, .. work 
both up and down, I wished to try to investigate 
~hether we could compel them to construct their 

1 
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combs in any other direction. We endeavoured to' 
puzzle them with a hive glazed above and below, 80 

that they had no place of support but the upright 
sides of their dwelling; but, betaking themselves to 
the upper angle. they built their combs perpendicular 
to one of these sides, and as regularly as those 
which they usually build under a horizontal surface. 
The found!itions were laid on a place which does not 
serve naturally for the base, yet, except in the dif­
ference of direction, tlIe first row of cells resembled· 
those in ordinary hives, the others being distributed 
on both faces, while the bottoms alternately corre­
sponded with the same symmetry. I put the bees to 
a still greater trial .. As they now testified their in­
clination to carry their combs, by the shortest way. 
to the opposite side of the hive (for they prefer 
uniting them to the wood, or a surface rougher than 
glass), I covered it with a pane. Whenever thii! 
smooth and slippery substance was interposed be­
tween them and the wood, they departed from the 
straight line hitherto followed, and bent the struc­
ture of tlleir comb at a right angle to what was al­
ready made. so that the prolongation of the extremity 
might reach another side of the hive. which had been 
left free . 

.. Varying this experiment in several ways. I saw 
the bees constantly change the direction of their 
combs when I presented to them a surface too 
smooth to admit of their clustering on iL They al­
ways sought the wooden sides. I thus compelled 
them to curve the combs in the strangest shapes, by 
placing a pane at a certain distance from their edges. 
These results .indicate a degree of instinct truly 
wonderful. They denote even more than instinct:· 
for glass is not a substance against which bees can 
be warned by nature. In trees, their natural abode, 
there is nothing thai resembles it, or with the same· 
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polish. The most singular part of their proceeding 
. is changing tbe direction of the work before arriving 
at the &urfilce of tbe glass, and while yet at a dis­
tanee suitable for doing so. Do they anticipate the 

. inconvenience which would attend any other mode 
of building? No less curious is the plan adopted 
by the bee for producing an angle in the combs: the 
wonted fashion of their work. and the dimensions of 

· the cells, must til! altered. Therefore, the cells on 
the upper or convex side of the combs are enlarged; 
they are constructed of three or fuur times the width 
of those on the opposite surface. How can so many 
insects, occupied at once on the edges of the combs, 
concur in giving them a common curvature from one 
extremity to the other? How do they resolve on 
establishing cells 80 small on one side. while dimen-

· sioos so enlarged are bestowed on those of the other? 
; And Is it !lot still more singular, that they. have the 
. .,t of making a correspondence between cells of 
such reciprocal discrepance? The bottom being com-

· mon to both, the tubes alone assume a taper form. 
Perhaps no other insect has afforded a more decisive 
proof of the resources of instinct, when compelled to 
dji!viate from the ordinary course. 
_ "But let us study them in their natural state, and 
· there we shall find that the diameter of their cells 
must. be adapted to the individuals which shall be 
bred in them. The cells of males. have the same 
figure. the. same number of lozenges and sides as 
tl\OIIe of workers. and angles of the same size. 
Their diaIlleter ill at lines. while those of workers 
are only 2f. 

"It is rarely that tIte cells of males occupy the 
higher part. of the combs. They are generally in 
the middle or on the sides, where they are not iso­
lated. The manner in which they are sllrrollnded 
J»y other cells alone can explain how the transition 
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in size is effected. When the cells of males are to be 
fabricated under those of workers, the bees make 
several· rows of intermediate cells, whose diameter 

• augments progressively, until gaining that propor­
tion proper to the cells required; and, in returning 
to those of workers, a lowering is obeierved in a 
manner corresponding. 

" Bees, in preparing the cells of males, previously 
establish a block or I ump of wa x on the edge of their 
comb, thicker than is usually employed for those of 
:workers. It is also made higher, otherwise the same 
order and symmetry could not be preserved on a 
larger scale . 

.. Several naturalists notice the irregularities in the 
cells of bees as so many defects. What would have 
been their astonishment had they observed that part of 
them are the result of calculation? Had they followed 
the imperfection of their orga.ns, some other means 
of compensating them would have been granted to the 
insects. It is much more surprising that they know 
how to quit the ordinary route, when circumstances 
demand the construction of enlarged cells; and, after 
building thirty or forty rows of them, to return to the 
proper proportions trom which they have departed, by 
.mccessive reductions. Bees also augment the dimen­
sions of their cells when there is an opportunity for 
a great collection of honey. Not only are they then 
constructed or a diameter much exceeding that of the 
common cells, but they are elongated throughout the 
whole space admitting it. A great portion of irre­
gular comb contains cells an inch, or even an inch 
and a half, in depth. 

"Bees, on the contrary, sometimes are induced 
to shorten their cells. When wishing to prolong an 
old comb, whose cells have received their full dimen­
sions, they gradually· reduce the thickness of its edges, 
by gnawing down the sides of the cells, until they 
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Fe!ltore it to its original lenticular timn. They add 
the whole circurrif45i'€?ni3t" 

i3iiimb construct 
flsi45eieiiii8ed on ordinary oceneie.me~ 

comb never is eiiie.nm.enu 
bees have. thinnnd 

which throughout a 8i1RLA8ii3Llii 
to remove LAny aikgulnr projection. 

" The law which obliges these ill'6ects partly to de­
Plolish the cells on the edges of the comb before en· 
larging it, unquestionably demands more profound in. 
yestigation. How can we account for instinct leading 
them to undo what they have executed with the utmost 
care? The wonted regular gradation, which may be 
ucesSi1R45 i3vlls, subsists am8iLld 

a (lomb recenULl 
those on the ~ 

eest of the surfatn~ 
decreasing gradttbxt 

tzxmhs'*." 

THE FINISHING 01' THB CELLS. 

While the cells are building, they appear to be of 
a dull white colour, soft, even, though not smooth, 
and translucent: but in a few days they become 
tinged with yellow, particularly on the interior sur· 
filce; .. from being thini 
,ieldizx45:i less regulae. 
and bend rathni 
New the slightest tOLlih. 
also £xubstance observabk 
orific(s8 (Sells, of reddish 
and Tbreads of the samn iiii.iiiiiii.i 
applied all around the interior of the cells, and at the 
..,Plmit of their angles, as if it were for the purpose 

• Huber on Bees, p.391. 
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of binding and strengthening the walls. TheM 
yellow cells also require a much higher temperature 
of water to melt them than the white ones. 

It appeared evident, therefore, t.hat another sub­
stance, different from wax, had been employed in 
varnishing the orifices and strengthening the in­
terior of the cells. M. Huber, by numerous ex. 
periments, ascertained the resinous threads lining 
the cells, as well as the resinous substance around 
their orifice, to be propolis; for he traced them. 
88 we mentioned in our account of propoli!l, from 
the poplar buds where they collected it, and saw 
them apply ii to the cells; but the yellow colour is 
not imparted by propolis, to which it bears no ana­
logy. We are, indeed, by no means certain what 
it is, though it was proved by experiment not to 
arise from the heat of the hives, nor from emanations 
ol honey, nor from particles of pollen. Perhaps 
it may be ascribed to the bees rubbing their teeth, 
feet, and other part." of their body on the surface!t 
where they seem to rest; orto their tongue (haustellum) 
sweeping from right to left like a fine pliant pencil, 
when it appears to leave some sprinkling of a trans-
parent liquid. . 

Beside painting and varnishing their cells in this 
manner, they take care to strengthen the weaker parts 
of their edifice by means of a mortar composed of 
propolis and wax, and named pissoceros* by the an. 
cients. who first observed it, though Rtlaumur was 
somewhat doubtful respecting the existence of such 
a composition. We are indebted to the shrewd ob­
servations of Huber for a reconcilement of the RomaD 
and the French naturalists. The details which he 
has given of his discovery are perhaps the most in­
teresting in his delightful book . 

.. Soon," he says, .. after some new combs had bee. 
• From two Greek words, signifying pi/eli and _. 
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finished in a hive. manifest disorderand agitation pre~ 
vailed among the bees. They seemed to attack their 
own works. The primitive cells, whose structure we 
had admired, were scarcely recognizable. Thick and 
massy walls, heavy shapeless pillars. were substituted 
fur the slight partitions previously built with such regu­
larity. The substlnce had changed along with the form, 
being composed apparently of wax and propolis. From 
the perseverance of the workers in their devastations, 
we suspected that they proposed some useful alteration 
of their edifices; and our attention was directed to the 
cells least injured. Several were yet untouched; but 
the bees soon rushed precipitately on them, destroyed 
the tubes, broke down the wax, and threw all the 
fragments about. But we remarked, that the bottom 
of the cells of the first row was spared; neither were 
the corresponding parts on both faces of the comb 
demolished at the same time. The bees laboured at 
them alternately, iea-ving some of the natural sup­
ports, otherwise the comb would have fallen down, 
which was not their object; they wished. on the con­
trary, to provide it a more solid base, and to secure 
its union to the vault of the hive, with a 8"ubstallce 
whose adhesive properties infinitely surpassed those 
of wax. The propolis employed on this occasion 
had been deposited in a mass over a cleft of the hive, 
and had hardened in drying, .which probably ren­
dered it more suitable for the pUrpDdC. But the bees 
experienced some difficulty in making any impression 
on it; and we thought, as also had appeared to M. 
de Reaumur, that they softened it with the same 
frothy matter from the tongue which they lise to rea­
der wax more ductile . 

.. We very distinctly observed the Lees mixing 
fragments of old wax with the propolis, kneading the 
two substances together to incorporate them; and 
the compound was employed in rebuilding the cells 
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that had been destroyed. But they did not now fol. 
low their ordinary rules of architecture. for they welCl 
occupied by the solidity of their edifices alone. 
Night intervening, suspended our observationll, bu* 
ne,t morning confirmed what we had seen. , 

" We find, therefore, that there is an epoch in the 
labour of bees, when the upper foundation of their 
combs is constructed simply of wax, as R.t!aulJJur 
believed; and that after all the requisite conditions 
bave been attained, it is converted to a mixture of wax 
and propolis, as remarked by Pliny so many ages 
before us. Thus is the apparent contradiction be.. 
tween these two great nataralists explained. But 
this is not the utmost exte.lt of the foresight of these 
insects. When they have plenty of w,,"x, they make 
their combs the full breadth of the hive, and solder 
them to the glass or wooden sides, by structures 
more or less approaching the form of ceIJII, as 
circnmstances admit. But should the supply of wax 
fail befote they have been able to give sufficieDt 
diameter to the combs whose edges are rounded. 
large intervals remain between them and the upright 
sides of ' the hive, and they are fixed only at the top. 
Therefore, did not the bees provide against it, by con­
structing great pieces of wax mixed with Pl'9polis in 
'he intervals, they might be borne down by the 
weight of the honey. These pieces are of irregular 
shape, strangely hollowed out, and their cavities void 
.of symmetry·:' , 

It IS remarked by the lively Abbe La Pluche, that. 
the foundations of our houses sink with the earth on 
which they are built, the walls begin to stoop by de­
grees, they nod with age, and bend from their per­
pendicular ;-Iodgers damage everything, and time is 
continually introducing some new decay. The man­
sions of bees. on the contrary, grow stronger the 

• Hllber on Bees, p. 415. 
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oftener they change inhabitants. Every bee-grub, 
before its metamorphosis into' a nymph, faslens its 
skin to the partitions of its cell, but in such a man­
ner as to make it correspond with the lines of the 
angles, and without in the least disturbing the regula­
rity of the figure. During summer, accordingly, the 
same lodging may serve for three or four grubs in 
succession; and in the ensuing season it may accom­
modate an equal number. Each grub never fails to 
fortify the panels of its chamber by arraying them 
with its spoils, and the contiguous cells receive a 
sioiilar augmentation from its brethren -. Reaumur 
found as many as seven or eight of these skins 
spread over olle another: so tbat all the cell!! being 
incrusted with six or seven coverings, well dried and 
cemented with propolis, the whole fabric daily ac­
quires a new degree of solidity. 

It is obvious, however, that by a repetition of this 
process tbe cell might be rendered too contracted; 
but in such a case the bees know well how to pro­
ceed, by turning the cells to other uses, such as 
magazines for bee-bread and lioney. It has been 
remarked, bowever. that in tbe hive of a new swarm, 
during tbe months of July and August, tbere are 
fewer small bees, or nurse-bees, than in one that has 
been tenanted four or five years. The workers, in­
deed, clean out the cell the moment that a young 
bee leaves its cocoon, but they never detach the 
silky film which it bas previously spun on the walls 
of its cell. But thougb honey is deposited after the 
young leave the cells, the reverse also bappens; and 
accordinily, when bees are bred in contracted cells, 
they are by necessity smaller, and constitute, in fact, 
the important class ofnur-se-bees. 

We are not di!lposed, however, to go quite so far u 
an American periodical writer, who says, "Thus 1111 

• Spectacle de 1& Nature, vol. j 
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see that the contraction of the cell may diminish the 
_e of a bee, etlento the eztinction cf life, just as the 
contraction of a.Chinese ,hoe reduces the foot ev.n to 
uselessness *." We know, on the contrary, that the 
queen-bee will not depusit eggs in a cell either too 
small or too large forth. proper rearing ofthe young. 
In the caseoflarge cell .. , M. Huber took !"ivantage 
-f)f a queen that was. busy depositing the eggs of work­
ers, to remove all the common cells adapted for their 
reception. and len only the large cells appropriated for 
. males. As this was done in June, when bees are most 
active, he expected that they would have immediately 
repaired the breacbell he bad made, hut to his great 
8Urprise they did not make the slightest movement 

.• for that purpose. In the mean while the queen being 
l,oppressed by her eggs, .was obliged to drop them 

about at random, preferring this to depositing 
them in the male cells which she knew to be too 
:large. At length she did deposit six eggs in the 
large cells, which were hatched, as usual, three days 
after. The nurse-bees, however, seemed to be aware 
that they could not be reared there, and. though they 
supplied them with food. did not attend to them re­
gularly. M. Huber found that they had been all re­
moved from the cells during the night. and the bUsi­
ness both of laying and nursing was at a complete 
stand for twelve days. when he supplied them again 
with a comb of small cells, which the queen almost 
immediately filled with eggs, and in some cells she 
laid five or six. 

The architecture of the hi ve, which we have thul 
detailed, is that of bees receiving the aid of human 
care. and having external coverings of a convenient 
form, prepared for their reception. In this country 
.bees are not found in a wild state; though it is nol 

• North American Rev. Oct. 1828, p. 355. 
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uncommon for swarms to stray from their proprietors ' 
But these stray swarms do not spread colonies 
through our woods, as they are said to do in America. 
In the remoter parts of that continent there are no wild 
bees. They precede civilization; and thus when the 
Indians observe a swarm they say" the white man is 
coming." There is eTidence of bees having abounded 
in these islands, in the earlier periods of our history; 
and Ireland is particularly mentioned by the Venerable 
Bede as being" rich in milk and honey·." The hive­
bee has formed an object of economical culture in 
Europe at least for two thousand years; and Varra 
describes the sort of hives used in his time, 187()' 
years ago. We are not aware, however that it is 
now to be found wild in the milder clime of Southern 
Europe, any more than it is in ollr own island. 

The wild bees of Palestine principally hived in 
rockR. .. He made him," says Moses, .. to suck 
honey out of the rockt," "With honey out of the 
rock." says the Psalmist, "should I have satisfied 
theet." In the caves of Salsette and Elephanta, at 
the present day, they hive in the clefts of the rocks, 
and the recesses among the fissures, in such num­
bers, as to become very troublesome to Tisiters. 
Their nests hang in innumerable clusters II. 

Weare told of a little black stingless bee found in 
the island of Guadaloupe, which hives in hollow trees 
or in the cavities of rocks by the sea side, and lays 
.. up honey in cells about the size and shape of 
pigeons' eggs. These cells are of a black or deep 
violet colour, and so joined together as to leave no 
space between tht'm. They hang in clusters almost 
like a bunch of grapes':' The following are men­
tioned by Lindley as indigenous to Brazil. ., On an 

• •• Hibernia dives lactis ac _Iii. insula."-Bp.da, Hist.]k.. 
"lea. i., 7. t Deut. xxxii. 13. 1 Psalm (!lXxi.IS. 

II Forbes, Orien. Mem. i. ~ Amer. Q. Rev., iii. p. 383. 
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excursion, towards Upper Tapagippe," says he, "aud 
skirting the dreary woods which extend to the interior. 
I obierved the trees more loaded with bees'· nests 
than even in the neighbourhood of Porto Segura. 
They consist of a ponderous shell of clay cemented 
llimilarly to,martins' nests, swelling from high trees 
about a foot thick, and forming an oV,al mass full 
two feet in diameter. When broken, the wax is 
arranged as in our hives, and the honey abundant .:. 

Captain Basil Hall found ill South America ~e 
hive of a honey-bee very different from the Brazilian, 
but nearly allied to, if not the same, as that of 
Guadeloupe. .. The hive we saw opened," he says • 
.. was only partly filled, which enabled us to see the 
economy of the interior to ,more advantage. 'The 
honey is not contained in the elegant hexagonal cells 
of our hives, but in wax-bags, not quite so large as 
an egg. These bags or bladders are hung round the 
sides of the hive, and appear about half full; the 
quantity being probably just as great as the strength 
of the wax will bear without tearing. Those near 
the bottom, being better lIupported, are more filled 
than the upper ones. In the centre of the lower. part 
of the hive we, observed an irregularly-shaped mass of 
comb, furnished with cells like those of our bees, eU 
containing young, ones in such an advanced state, 
that, when we broke the comb, and let them out, they 
flew merrily away." 

'Clavigero, in his History of Mexico, evidently de 
scribing the same species 'of bee, says it abounds in 
Yucatan, anel makes the honey of Estabentum, the 
finest in the world. and which is taken every two 
months. He mentioned another species of bee, 
smaller in size, and also without a sting, which forms 
its nest of the shape of a sugar-loaf, and as large or 
larger. These are suspended from trees, particularly 

• Roy. Mil. ebron. quoted in Kirby and Spence. 
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&om the oak, and are much more populous than our 
eommoll hives. 

Wild honey-bees of some species appear also to 
aboulld ill Africa. Mr. Park, in his second v.olume 
of travels, tells us that some of his associates im­
prudently attempted to rob a numerous hive of its 
honey, when the exasperated bees, rushing out to 
defend their property, attacked their assailants with 
great fury, and quickly compelled the whole com 
pany tofty. 

At the Cape of Good Hope the bees themselvell 
must be less formidable, or more easily managed, as 
their hives are sought for with avidity. Nature has 
there provided man with a singular and very effi­
cient assistant in a bird, most appropriately named. 
the Honey.guide (Indicator major, VIEILLOT; Cu­
culw indicator, LATHAM). 'fhe honey-guide, so far 
from being alarmed at the presence of man, appears 
anxious to court his acquaintance, and ftits frOID 
tree to tree with lin expressive note of invitation, 
the meaning of which is well known both to the 
colonists and the Hottentots. A person invited by 
the honey-guide seldom refuses to follow it on­
wards till it stop~, as it is certain to do, at some 
hollow tree containing a bee.hive, usually wen stored 
with honey and wax. It is probable that tbe bird 
finds itself inadequate to the attack of a legion of 
bees, t1I' to penetrate into the interior of the hive, and 
is thence led to invite an agent more powerful than 
itself. 'l'he person invited, indeed, always leaves the 
bird a share of the spoil, as it would be considered 
-sacrilege to rob it of its due, or in any way to injure 
so useful a creature. 

The Americans, who have not the Afrlcan honey­
guide, employ several well· known methods to track 
bees to their hives. One of the most common, 
though ingenious modes, is to place a piece of bee· 

II. 

O'Q",,,d by GoogIe 



146 INSBCT ARCHITECTURB. 

bread on a flat surface, a tile for instance, surround 
illg it with a circle of wet white paint. The bee. 
whose habit it is always to alight on the edge of auy 
plane, has to travel through the paint to reach the 
bee-bread. When, therefore, she flies off, the o.b­
sener can track her by the white on her body. The 
same operation is repeated at another pllace, at some 
distance from the first, and at right angles to the bee­
line, just ascertllined. The position of the hive iJ 
easily determined, for it lies in the angle made by the 
intersection of the bee-lines. Another method is 
described in the Philosophical Transactions for 1721. 
'The bee-hunter decoys, by a bait of honey, sqme of 
the bees into his trap; and when he has secured 88 

many as he judges will suit his purpose, he incloses 
one in a tube, and letting it fly, marks its course by 
a pocket compass. Departing to some distance, he 
liberates another, observes its course, and in this 
manner determines the position of the hive, upon the 
principle already detailed. These methods of bee­
hunting depend upon the insect's habit of always 
flying in a right line to its home. Those who have 
read Cooper's tIlle of the • Prairie' must well remem­
ber the expression of" lining a bee to its hive." 

In reading these and similar accounts of the 
bees of distant parts of the world, we must not 
conclude that the descriptions refer to the same 
species as the common honey-bee. There are no­
merous species of social-bees which, while they differ 
in many circumstances, agree ill the practice or 
storing up honey, in the same way as we have nu­
merous species of the mason-bee and of the humble­
bee. Of the latter Mr. Stephens enumerates 110 1_ 
&ban forty-two species indigenous to Britain. 
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CHAPTBa VII. 

r..l.RPENTRY 0. TUE-HOPPBRS AND I.ur-PLIBS. 

THB operations of an insect in boring into a leaf of 
• bud to form a lodgment for its eggs appear very 
simple. The tools, however, by which these effects 
are performed are very complicated and curious. In 
the case of gall-flies (Cynip,), the operation itself is 
Ilot so remarkable as its subsequent chemical efFects. 
These efFects are 80 different from any others that may 
be classed under the head of Insect Architecture, that 
we shall reserve them for the latter part of this 
volume-although, with reference to the use of galls. 
the protection of eggs and larv&!, they ought to find 
a place here. We shall, however, at present confine 
ourselves to those which simply excavate a nest, with­
out producing a tumour. 

The first of these insects which we shall mention 
is celebrated for its song. by the ancient. Greek poet.'I. 
under the name of Tar". The Romans called it 
Cicada. which we sometimes. but erroneously. trans. 
late .. (ra8shopper;" for the grasshoppers belong to 
an entirely different orderofinsects. We shan, there­
fore. take the liberty of calling the Cicadm, Tree­
hoppers, to which the cuckoo-spit insect (Tettigonia 
'pwt1I4ria, OLIV.) is allied; but there is only one of 
the true cicadm hitherto ascertained to be British, 
namely. the Cicada htmnatot/.e, (LINN.), which was 
taken in the New Forest, Hampshire, by Mr. Daniel 
Bydder. 

M. Reaumur was exceedingly anxious to study the 
economy of those insects; but they not being indi­
genous in the neighbourhood of Paris, he commis­

,,9 
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sioned his friends to send him some from more 
lOuthern latitudes, and he procured in this way spe-­
cimens not only from the South of France and 
from Italy, but also from Egypt. From these 
lpecimens he has given the best account of them 
yet published; for though, as he tells us, he had 
never had the pleasure of seeing one of them alive, 
the more interesting parts of their structure can 
be studied 8S well in dead as in living specimens. 
We ourselves possess several specimens from New 
Holland, upon which we have verified some of the 
more interesting observations of Rc!aumur. 

Virgil teUs us, that in his time .. the cicadm burst 
the very shrubs. with their querulous music·;" but 
we may well suppose that he was altogether unac­
quainted with the singular instrument by means of 
which they can actually (not poetically) cut grooves 
in the branches they select for depositing their eggs. 
It is the male, as in the case of birds, which fiUs 
the woods with his song; while the female, though 
mute, is no less interesting' to the naturalist on ac­
count of her curious ovipositor. This instrument, 
like all those witb which insects are furnished by 
nature for cutting, notching, or piercing, is' COIJloo 

posed of a horny substance. and is also considerably 
larger than the size of the tree· hopper would pro­
portionally indicate. !tcan on this account he par­
tially examhied without a microscope, being, in some 
of the larger species, no less than five linest in length. 

The ovipositor, or auger (tariere) as Reaumur calls 
it, is lodged in a sheath which lies in a groove of the 
terminating ring of the beUy. It requires only a very 
slight pressure to cause the instrument to protrude 
from its sheath, when it appears to the naked eye to 
be of equal thickness throughout except at the point, 

• Cantu querulle rumpent arbusta cicadre. Georg. iii. 328. 
l' A line is about the twelfth part of an inch. 
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whe~ it is somewhat enlarged and angular, and on 
both sides finely indented with teeth. A more mi­
nute examination of the sheath demonstrates that it 
is composed of two horny pieces slightly curved, and 
ending in the form of an elongated spoon, the concave 
part of which is adapted to receive the convex end ot 
the ovipositor. 

When the protruded instrument is further examined 
with a microscope, the denticulations, nine in number 
on each side, appear strong, and arranged with great 
symmetry, increasing. in fineness towards the point, 
where there are three or four very small ones, beside 
the nine that are more obvious. The magnifier also 
shews that the instrument itself, which appeared sim­
ple to the naked eye, is in fact composed of three 
different pieces, two exterior armed with the teeth 
before mentioned, denominated by Reaumur files 
(limes), and another pointed like a,lancet, and not 
denticulated. The denticulated pieces moreover are 
capable of being moved forwards and backwards, 
while the centre one remains stationary, and as this 
motion is effected by pressing a pin or the blade of a 
knife over the muscles on either side at the origin of 
the ovipositor, it may be presumed that those mus­
.eles are destined for producing similar movements 
when the insect requires them. By means of a finely 
pointed pin carefully introduced between the pieces, 
and pushed very gently downwards, they may be, 
with no great difficulty, separated in their whole ex­
tent. 

The contrivance by which those three pieces are 
held united, while at the same time the two files can 
be easily put in motion, are similar to some of our 
own mechanical inventions, with this difference, that 
no human workman could construct an instrument of 
this deacription so small, fine, exquisitely polished, 
and fittiD~ so exactly. We should have been apt to 
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form the grooves in the central piece. whereas they 
are scooped out in the handles of the files, and play 
upon two projecting ridges in the central piece, by 
which means this is rendered stronger. M. Rb.umur 
discovered that the best manner of shewing the play 
of this extraordinary instrument is to cut it offwilh a 
pair of scissors near its origin, and then. taking it 
between the thumb and the finger at the point of 
section, work it gently to put tbe files in motion. 

o,,;polito ... u:il"jiiM. nf 'I'f'H.1uJpptr • ...,.~ 

Beside the muscles necessary for the movement 
of the tiles, the handle of each is terminated by a 
curve of the same hard horny substance as itself, 
which not ollly furnishes the muscles with a sort ot 
lever, but serves to press, as with a spring, the two 
files close to the central piece, as is shewn in the 
lower figure. 

M. Pontedera, who studied the economy of the 
tree-hoppers with some care, was anxious to see the 
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insect itllelf make use of the ovipositor in forming 
grooves in wood, but found that it was so shy and 
easily alanned, that it took to flight whenever he 
approached; a circumstance of which ·Reaumur takes 
advantage, to soothe his regret that the insects were 
not indigenous in his neighbourhood. But of their 
workmanship when completed, he had several speci­
mens sent to him from Provence and Languedoc by 
the Marquis de Caumont. 

The gall-flies, when about to deposit their eggs, 
select growing plants and trees; but the tree-hoppers, 
on the contrary, make choice of dead, dried branches, 
for the mother seems to be aware that moisture 
would injure her progeny. The branch, commonly 
a small one, in which eggs have been deposited, may 
be recognized by being covered with little oblong 
elevations caused by small splinters of the wood, de­
tached at one end, but left fixed at the other by the 
insect. These elevations are for the most part in a 
line, rarely in a double line, nearly at equal distan"ces 
from each other, and form a lid to a cavity in the 
wood about four lines in length, containing from 

Ezca.atio •• for egg. of Tree·hopper, with lids raised. 

four to ten eggs. It is to be remarked, that the 
insect always selects a branch of such dimensions, 
that it can get at the pith. not because the pith is 
more easily bored, for it does not penetrate into it at 
all, but to form a warm and safe bed for the eggs. 
M. Pontedera says, that- when the eggs have been 
deposited, the insect closes the mouth of the hole 
with a gum capable of protecting them from the wea­
ther; but M. Reaumur thinks this only a filDey, .. 



INSE.CT. ARCHITBCTURE. 

out of a great number which he examined, he could; 
discover nothing of the kind. Neither is such a pro­
tection wanted; for the woody splinters above meo-, 
tioned furnish a very good covering. 

The grubs hatched from these eggs (ofwhicb, M.­
Pontedera says, one female will deposit from five to· 
seven hundred) issue from the same holes through­
which' the eggs have been introduced, and betake 
themselves to the ground to feed on the roots of 
plants. They are not transformed into chrysalides, 
but into active nymphs, remarkable for their fore· 
limbs, which are thick, strong, and furnished with 
prongs for digging; and when we are told by Dr. Le­
Fevre, that they make their way easily into hard stiff 
clay, to the depth of two or three feet, we perceive 
how necessary to them such a conformation must be. 

SAw-FLIES. 

An instrument for cutting grooves in wood, still 
more ingeniously contrived than that of the tree­
hopper, was first observed by Vallisnieri, an eminent 
Italian naturalist, in a four-winged fly, most appro­
priately denominated by M. Rt!aumur the 8aw-Jly 
(Tmthredo) , of which many sorts are indigenous to 
Great Britain. The grubs from which those flies 
originate are indeed but too well known, as they fre­
quently strip our rose, gooseberry, raspberry, and red 
currant trees of their leaves, and are no less destruc­
tive to birch. alder, -and willows; while turnips and 
wheat suffer still more seriously by their ravages. 
These grubs may readily be distinguished from the , 
caterpillars of moths and butterflies, by having from 
sixteen to twenty-eight feet, by which they usually 
hang to the leaf they feed on, while they coil np the 
hinder part of their body in a spiral ring. The perfect 
flies are distinguished by four transparent wiDg&; and 
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eome of the most common have a flat body·of a 
yellow or orange colour, while the head and shoulders 
are black. 

In order to see the ovipositor to which we shall 
for the present turn our chief attention, a female saw­
fly must be taken, and her belly gently pressed, when 
a narrow slit will be observed to open at some dis­
tance from the anus, and a short. pointed, and some­
what curved body, of a brown colour and horny sub-· 
Btan~e, will be protruded. The curved plates which 
form the sides of the slit, are the termination of the 
sheath, in which the instrument lies concealed till it 
is wanted by die insect. The appearance of this in­
strument, however, and its singular structure, cannot 
be well understood without the aid of a microscope. 

a, Ovip"ritor of Saw:f/y, protruded/rom ill Sheath, flllJglijlH. 

The instrument thus brought into view, is a very 
finely contrived saw, made of horn, and adapted 
foi' penetrating branches and other parts of plants 
where the eggs are to be deposited. The ovipo­
sitor-saw of the insect is much more complicated 
than any of those employed by our carpenters. The 
teeth of our saws are formed in a line, but in such 
a manner as· to cut in two line!! parallel to, and at 
a small distance from each other. 'l'his is effected 
by slightly bending the points of the alternate teeth 
right and left, so that one half. of the whole teeth 

~f) 
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stand a little to the right, and the other half a little 
to the left. The distance of the two parallel lines 
thus formed is called the course of the saw, and it 
ill only the portion of wood which lies in the course 
that is cut into sawdust by the action of the instru­
ment. It will follow, that in proportion to the thiu­
ness of a saw there will be the less destruction of 
wood which may be sawed. When cabinet-makers 
have to divide valuable wood into very thin leaves. 
they accordingly employ saws with a narrow course; 
while sawyers who cut planks, use one with a broad 
course. The ovipositor-88w being extremely tine, does 
not require the teeth to diverge mucli, but from the 
manner in which they operate, it is requisite that they 
should not stand like those of our saws in a straight 
line. Tqe greater portion of the edge of the instru­
ment, on the contrary, is towards the point some­
what cancave, similar to a scythe, while towards the 
base it becomes a little convex, the whole edge being 
nearly the shape of an Italic f. 



SAW-FLIBS. 155 

Th~ ovipositor-saw of the fly is put in 'motion in 
the same way as a carpenter's hand-saw, supposing 
the tendoo!! attached to its base to form the handle. 
and the muscles which put it in motion to be the 
baod of the carpenter. But tbe carpenter can only 
work ooe saw at a time. whereas each of these flies 
is furnished with two. equal and similar, which it 
works at the same time-one being advanced and 
the other retracted alternately. The secret, indeed. 
of working more saws than one at once is not un­
known to our mechanics; for two or three are some­
times fixed in the same frame. These. however, not 
ooly all move upwards aod downwards simultane­
ously. but cut the wood in different places; while 
the two saws of the ovipositor work in the Rame cut, 
and. consequently, tbough the teeth are extremely 
fine, the effect is similar to a saw with a wide set. 

It is important. seeing that the ovipositor-saws 
are so fine. that they be not bent or separated while 
in operation-and this, also. nature has provided for, 
by lodging the backs of the saws in a groove, formed 
by two membranous plates. similar to the structure 
of a c\a!!p-knite. These plates are thickest at the 
base. b~coming gradually thinne~ as they approach 
the point which the form of the saws require. Ac­
cording to Vallisnieri, it is not the only use of this 
apparatus to form a back for the saws. he having 
discovered. between the component membranes, two 
canals. which he supposes are employed to conduct 
the eggs of the insect into the grooves whieh it has 
hollowed out for them·. 

The teeth of a carpenter's saw, it may be remarked, 
are simple, whereas the teeth of the ovipositor-saw 
are themselves denticulated with fine teeth. The 
latter, also, combines at the same time the properties 
of a saw and of a I'BIiP or file. So far as we are aware. 

• Reaumur, Melli. des Insectes, y" p. iii. .£0 
'~.---;~~ ·t_~ .~ 

• 111- .. ~ ;10:0"·,\,,, .... 
"" 1Ir.'" ,.", 

Digitized 
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thl:Se two properties have never been combined in 
any of tne tools of our carpenters. The rasping 
part of the ovipositor, however, is not constructed 
like our rasps, with short teeth thickly studded to­
gether, but has teeth almost as long as those of the 
saw, and placed contiguous to them on the back of 
the instrument, resembling ill their form and setting 
the teeth of a comb, as may be seen in the figure. 
Of course, such observations are conducted with the 
aid of a microscope. 

Portion of Saw-jly's comb .. touthed ra8p, <l IH.l saw 

When a female saw-fiy has selected the branch of 
a rose-tree, or any other, in which to deposit her eggs. 
she may be seen bending the end of her belly inwards, 
in form of a crescent, and protruding her saw, at the 
same time, to penetrate the bark or wood. She main­
tains this recurved position so long as she works in 
deepening the groove; but when she has attained the 
depth required, she unbends her body into a straight 
line, and in this position works upon the place 
lengthways, by applying the saw more horizontally. 
When she has rendered the groove as large as she 
wishes, the motion of the tendons ceases, and an 
egg is placed in the cavity. The saw is then with­
drawn into the sheath for about two-thirds of its 
length, and at the same moment, a sort of frothy 
liquid, similar to a lather made with soap, is 
dropped over the egg, either for the purpose of glu­
ing it in its place, or sheathing it from the action of 
the juices of the tree. She proceeds in the same 
manner in sawing out a second groove, and so on in 
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lueCeuion till sbe baa' deposited all ber eggs, IIOIDe­

times to the number of twenty-four. Tbe grooves 
are usually placed in a line, at a small distance from 
one anotber, on the same brancb; but sometimes the 
mother-fly shifts to another, or to a different part of 
the branch, when she is either scared or finds it un­
suitable. She commonly, also, takes more than one 
day to the work, notwithstanding the superiority of 
ber tools. R.eaumur has seen a saw-fly make six 
grooves in succession, which occupied her about ten 
hours and a half. 

The grooves, wben finished, have externally little 
elevation aboTe tbe level of the bark, appearing like 
the puncture of a lancet in the human skin; but in 
the course of a day or two the part becomes first 
brown and then black, while it also becomes more 
and more elevated. This increased elevation is not 
owing to the growth of the bark, the fibres of which, 
indeed, have heen destroyed by the ovipositor.saw. 
but to the actual growth of the egg ; for, when anew­
laid egg of the saw-fly Is compareJ with one which 
haa been several days enclosed in the groove. the 
latter will he found to be very considerably the larger. 
This growth of the egg is contrary to the analogy 
observable in the eggs of birds, and even of most 
other insects; but it has its advantages. As it 
continues to increase, it raises the bark more and 
more, and consequently widens, at the same time, 
the slit at the entrance; so that, when the grub is 
hatched, it finds a passage ready for its exit. 1'be 
mother.Oy seems to be aware of this growth of her 
eggs, for she takes care to deposit them at such 
dis.nces aa may prevent their disturbing one another 
by their development. 

Another species of saw-fly, with a yellow body and 
deep violet-coloured wings, which also selects the 
rose-tree, deposits her eggs in a different manner. 
IQstead of milking a groove for each egg, like the 
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prect!ding. she forms a large single groove, sufficient 
for about two dozen eggs. These egg~ are all ar­
ranged in pairs, forming two straight lines parallel 
to the sides of the branch. The eggs. however, though 
thus deposited in a common groove, are carefully 
kept each in its place; for a ridge of the wood iii left 
to prevent those on the right from touching those on 
the left-and not only so, but between each egg of a 
row a thin partition of wood is left. forming a shallow 
cell. 

The edges of this groove, it will be obvious, mUAt 
be farther apart th. those which only contain a 
single egg, and, in fact, the whole is open to inspec­
tion; but the eggs are kept from falling out, both 
by the frothy glue before mentioned, and by the walls 
of the cells containing them. They were observed 
also, by VallisDieri, to increase in size like the pre­
cedi .... 
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CHAPTER VIII. 

L~BOLLING CATERPILLARS. 

THE labours of those insect-architects, which we have 
endeavoured to describe in the preceding pages, have 
been chiefty those of mothers to form a secure nest 
(or their eggs, and the young hatched from them, 
during the first stage of their existence. Butamuch 
more numerous, and not less ingenious clL'Is of 
architects, may be fOllod among the newly-hatched 
insects themselves, who, untaught by experience, allli 
altogether tmassisted by previous example, manifest 
the most marvellous skill in the construction of 
tents, houses, galleries, covert-ways, fortifications, 
and even cities, not to speak of subterranean caverns 
and subaqueous apartments, which no human art 
could rival. 

The caterpillal'll, which are familiarly termed Jeaf­
rollers, are perfect hermits. Each lives in a cell, 
which it begins to construct almost immediately after 
it is hatched; and the little structure is at once a 
house which protects the caterpillar from its enemies, 
and a store of food for its subsistence while it remains 
shut lip in its prison. But the insect only devours 
the inner tolds. The art which these e&terpillars 
exercise, although called into action but oa~ 
perhaps, in their lives, is perfect. They accomplish 
their Jlurpose with a mecbanical skill, which is re­
markable for its simplicity and unerring success. 
'l1le art of rolling leaves into a secure and immoveable 
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cell may Dot appear very difficult ;-Dor would it 
be so if the caterpillars had fingers, or any palts 
which were equivalent to those delicate and admirable 
natural instruments with which man accomplishes his 
most elaborate works. And yet the human fingers 
could not roll a rocket-case of paper more regularly 
than the caterpillar rolls his house of leaves. A leaf 
is not a very easy substance to rolL In some trees 
·t is very brittle. It has also a natural elasticity,­
a disposition to spring back if it be bent,-which is 
caused by the continuity of its threads, or nervUre8. 
This elasticity is speedily overcome by the ingenuity 
with which the caterpillar works; and the leaf is 
thus retained in its artificial position for many weeks, 
under every variety of temperature. We will examine, 
in detail, how these little leaf-rollers accomplish their 
task. 

One of the most common as well as the most 
simple fabrics constructed by caterpillars, may be dis­
covered during summer on almost every kind of 
bush and tree. We shall take as examples those 
which are found on the lilac, and on the oak. 

A small but very pretty chocolate-eoloured moth • 

.LiltJc.tre. MDtA. (Laoot ..... BikaG, Supana?) 

abuDdant in every garden, but not readily seen from 
its frequently alighting on the ground which .is 80 

nearly of its own colour, deposits its eggs on the 
leaves of the lilac, and of some other tree!!, app.ro­
priating a leaf to each egg. As sooo as the cate .... 
pillllr is hatehed. it begins to secure itself frombirda 
ad predatory insects by rolling up thc lilac leaf into 
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the form of a gallery, where it may feed in safety 
_ We have repeatedly seen one of them when just 

escaped from the egg, and only a few lines long, 
fix se.....u silk threads from one edge of a leaf to 
the other, or from the edge to the mid-rib. Then 
going to the middle of the space, he shortened the 
threads by bending them with his feet, and conse­
quently pulled the edges of the leaves into a circular 
form; and he retained them in that position by glu­
ing down each thread as he shortened it. In their 
younger state, those caterpillars seldom roll more 
than a small portion of the leaf; but when farther 
advanced, they unite the two edges together in their 
whole extent, with the exception of a small opening 
at one end, by which an exit may be made in case 
of need. 

Nut fI/ • LiJM.lH/ &Uer. 

Another species of caterpillar, closely allied to this, . 
rolls up the lilac-leaves in a different form, beginning 
at the end of a leaf, and fixing and pulling its threads 
till it gets it nearly into the shape of a scroll 01 
parchment. To retain this form more securely, it is 
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not contented, like the former insect, with threads 
fixed on the inside of the leaf; but has also recourse 
to a few cables which it weaves on the outside. 

J. .. U- N.1l .f Lil«·t_ Bou.r.. 
Another species of moth, allied to the two pre­

ceding, is of a pretty green colour, and lays its eggs 

,s...ul gr_ OaAofftOtTt. (Tortril J'iridau.) 

upon the leaves of the oak. The caterpillar folds 
them up in a similar manner, but with this difference, 

. that it works on the under surface of the leaf, pulling 
the edge downwards and backwards, instead of for­
wards and upwards. This species is very abundant, 
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Nut. 0/ .... 1.qf-roUi.1I Catnpill4r •• 

and may readily be found as 80011 as the leaves 
expand. In J line, when the perfect insect has ap­
peared. by beating a branch of an oak, a whole shower 
of these pretty green moths may be shook into the air. 

Among the leaf-rolling caterpillars, there is a 
small dark-brown one, with a black head and six 
feet. very common in gardens on the currant-bush, 
or the leaves of the rose-tree. (Lozotdmia Roaana, 
STEPHENS.) It is exceedingly destructive to the 
flower-buds. The eggs are deposited in the summer, 
and probably also in the autumn or in spring, in 
little oval or circular patches of a green colour. The 
grub makes its appearance with the first opening ot 
the leaves, of whose structure in the half-elpanded 
!!tate it takes advantage to construct its summer tent. 
It is not, like some of the other leaf-rollers, contented 
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with a single leaf, but-weaves togetber .as many_ 
tbere are in tbe bud wbere it may cbance to have been 
bat.cbed, binding their discs so firmly witb silk. that 
all the force of the ascending sap, and the increasia!!: 
growtb of the leaves canno' break through; a farther 
expansion is of course prevented. The little· inha­
bitant in the meanwhile banquets securely on the 
partitions of its tent, eating door-ways from one 
apartment into another, through wbich it can escape 
in case of danger or disturbance. 

The leafits of the rose, it may be remarked, expand 
in nearly the same manner as a fan, and tbe operations 
of this ingenioull little insect retain them in tbe form 
of a fan nearly shut. Sometimes, however, it is not 
contented with one bundle of leafits, but by means of 
its silken cords unites all wbicb spring from the same 
bud into a rain-proof canopy, under the protection of 
wbich it can feast on the flower-bud, and prevent it 
from ever blowing. 

In tbe instance of the currant leaves, the proceed 
iogs of the grub are tbe same, but it cannot unite tbe 
plaits so smoothly as in the case of the rose leafits, 
and it requires more labour also, as tbe nervure!il 
being stiff, demand a greater effort to bend them •. 
When all the exertions of the insect prove unavailing 
ia its endeavours to draw the edges of a leaf togetber, 
it bends tbem inwards as far as it can, and weaves 
a close web of silk over tbe open spaoe between. 
Thi.is well exemplified in one of the commqnest 
of our leaf-rolling caterpillars, which may be found 
as early as February on the leaves of the nettle and 
the white archangel (~mium album). It is of a 
ligbt dirty-green colour, spotted with black. and 
eovered with a few hairs. In its young state it 
confines itself. to .the bosom of a small leaf, near the 
insertion of the leaf-stalk, partly bendlDg the edges 
lowarde, and covering in the interval witb a silken 
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curtain. As this sort of covering is not sufficient for 
concealment when the animal advances in growth, it 
abandons the base of the leaffor the middle. where 
it doubles up one side in a very secure and ingenious 
manner. 

We have watched this little architect begin and 
finish his tent upon a nettle in our study. the whole 
operation taking more than half an hour*. He began 
by walking over the plant in all directions, examining 
the leaves severally. as if to ascertain which was best 
fitted for his purpose by being pliable. and bending 
with the weight of his body. Having found one to 
his mind. he placed himself along the mid·rib. to the 
edge of which he secured himself firmly with the 
pro-legs of his tail; then stretching his head to the 
edge of the leaf, he fixed a series of parallel cables 
between it aDd the mid-rib. with another series cross­
ing these at an acute angle. 'I'he position in which 
he worked was most remarkable. for he did not, as 
might have been supposed. spin his cables with hi' 
face to the lear. but throwing himself on his back, 
. which was turned towards the leaf, he hung with his 
whole weight by his first·made cables. This. by 
drawing them into the form of a cu"e, shortened 
them, and consequently pulled the edge of the leaf 
down towards the mid-rib. The weight of his body 
was not, however. the only power which he employed; 
for. using the anal pro.lE'gs as a point of support, he 

• J. R. 
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exerted the whole muscles of his body to shorten hi, 
threads, and pull down the edge of the Iea£ When 
he had drawn the threads as tight as he could. he 
held them till he spun fresh ones of sufficient strength 
to retain the leaf in the beut position into which he 
had pulled it. He then left the first series to hang 
loose while he shortened the fresh spun ones as be­
fore. This process was continued till he had worked 
down about an inch and a half of the leaf, as touch 
as he deemed sufficient for his habitation. This was 
the first part of the architecture. 

By the time he had worked to the end of the fold 
he had brought the edge of the leaf to touch the 
mid-rib; but it was only held in this position by a 
few of the last spun threads, for all the first spun 
ones hung loose within. Apparently aware of this, 
the insect .protruded more than half of its body 
through the small aperture left at the end, and spun 
several bundles of threads on the outside precisely 
similar to those ropes of • tent which extend beyond 
the canvasS, and are pegged into the ground. Un­
willing to trust the exposure of his whole body on 
the outside, lest he should be seized by the first sand­
wasp (odynerus) or sparrow which migbt descry him, 
he now withdrew to complete the internal portion of 
his dwelling, where the threads were banging loose 
and disorderly. Por this purpose he turned bis head 
about, and proceeded precisely as he had done at the 
beginning of his task, but taking care to spin his new 
threads so as to leave the loosp. ones on the outside, 
and make his apartment smoom and neat. When be 
again reached tbe opposite end, he constructed there 
also a similar series of cables on the outside, alid 
then withdrew to give some final touches to the in­
terior. 

It is said by. Kirby and Spence", that when the!l4! 
• 101rod. '·01. i. p.461. 
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leaf-rolling insects find that the larger nervures of 
the leaves are so strong as to prevent them from 
bending, they "weaken it by gnawing it here and 
there half through." We have never observed the 
circumstance, though we have witnessed the process 
in some hundreds of instances; and we doubt the 
statement, from the careful survey which the insect 
makes of the capabilities of the leaf before the opera­
tion is begun. If she found upon examination that 
a leaf would not bend, she would reject it, as we have 
often seen happen, alld pass to another *. 

A species of leaf-roller, of the most diminutive size, 
merits particular mention, although it is not remark. 
able in colour or figure. It is without hair, of a 
greenish white, and has all the vivacity of the other 
leaf-rollers. Sorrel is the plant on which it feeds; 
and the manner in which it roll. a portion of the leaf 
is very ingenious. 

The structure which it contrives is a sort of conical 
pyramid, composed of five or six folds lapped round 
each other. From the position of this little cone the 
caterpillar has other labours to perform, beside that 
of rolling the leaf. It first cuts across the leaf, its 
teeth acting as a pair of scissors; but it does not 
entirely detach this segment. It rolls it up very 
gradually, by attaching threads of silk to the plane 
surface of the leaf, as we have before seen; and 
then. having cut in a different direction, sets the cone 
upright, by weaving other threads, attached to the 
centre of the roll and the plane of the leaf, upon 
which it throws the weight of its body. This, it 
will be readily seen, is a somewhat complicated effort 
of mechanical skill. It has been minutely described 
by M. Rtiaulllur; but the following representation 

• j. R. 
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will perhaps make the process clearer than a more 
detailed account. 

LeafroUi.g calRpilJ4r, of II", Sarr.I. 

This caterpillar, like those of which we have 
already spoken, devours all the interior of the roller. 
It weaves, also, in the interior, a small and thin 
cocoon of white silk, the tissue of which is made 
compact and close. it is then transformed into a 
chnsaIis. 

The caterpillars of two of onr largest and hand­
somest buttl'rflies, the Painted Lady (Cynthia cardui, 
STEPHENS), and the Admirable, or Alderman of the 
London fly·fanciers (Vanessa atalanta) , are also leaf­
rollers. The first selects the leaves of the great spear­
thistle, and sometimes those of the stemless, or star­
thistle, which might be supposed rather difficult to 
bend; but the caterpillar is four times as large and 
strong as those which we have been hitherto de­
IIcribing. In some seasons it is plentiful; in others 
it is rarely to be met with: but the Admirable is 
Beldom scarce in any part of the country; and by 
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examining the leaves ot nettles which ap~ar folded 
edge to edge, in July and August, the caterpillar may 
be readily found. 

Nut'., 1M Haperi,. Mal ..... with CateTpillar. C"'Y,ali •• aod B.llerjIi ••• 

Another butterfly (Hesperia malvQl) is met with 
on dry banks where mallows grow, in May, or even 
earlier, aud also in August, but is not indigenous. 
The caterpillar, which is grey, with a black head, 
and four sulphur-coloured spots ou the neck, tolds 
around it the leaves of the mallow, upon which 
it feeds. There is nothing, however, peculiarly 
different in its proceedings from those above de­
scribed; but the care with which it selects and rons 
up one of the smaller leaves, when it is about to be 
transformed into a ~hrysalis, is worthy of remark; it 

L 
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joins it. indeed, so completely round and round, that 
it has somewhat the resemblance of an egg. Within 
this green cell it lies secure, till the time arrives 
when it is ready to imrst its cerements, and trust to 
the quickness of its wings for protection against its 
enemies. 

Among the nests of caterpillars which roll up par­
cel, of leaves. we know none 80 well contrived as 
those which are found upon willows and a species 
of osier. The long and narrow leaves of these 
plant!! are naturally adapted to be adjusted pa­
rallel to each other; for this is the direction which 

II 
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they have at the end of each stalk. when they are not 
entirely developed. One kind of small smooth cate .... 
pillar (T01'tri:J: chlorana). with sixteen feet, the 
under part of which is brown, and streaked with 
white, fastens these leaves together. and makes them 
up into parcels. There is nothing particularly strik­
ing in the mechanical manner in which it constructs 
them. It does precisely what we should do in a 
similar case: it winds a thread round those leaves 
which must be kept together. from a little above their 
termination to ,very short distance from their ex­
treme point; and as it finds the leaves almost con­
stantly lying near each other. it has little difficulty in 
bringing them together. a8 is shewn in the cut, a. 

The prettiest of these parcels are those which are 
made upon a kind of osier. the borders of whose 
leaves sometimes form columnar bundles before they 
are become developed. A section of these leaves has 
the appearance of tilagree work.-(See b. p. 170.) 

A caterpillar which feeds upon the willow. and 
whose singular attitudes have obtained for it the trivial 

. name of Ziczac, also constructs for itself an arbour 
of the leaves, b}' drawing them together in an inge­
nious manner. M. Roesel * has given a tolerable 
representation of this nest. and of the caterpillar. 
The caterpillar is found in June; and the moth (No­
todonw ziczac) from May to July in the following 
year.-(See cut, p. 172.) 

Beside those caterpillars which live solitary in the 
folds of a leaf. there are others which associate, em­
ploying their united powers to draw the leaves of the 
plants they feed upon into a covering for their com­
mon protection. Among these we may mention the 
caterpillar of a small butterfly, the plantain or Glan· 

• Roellei,l:l. ii., Pap. Noctum., tab. n .• fig. 1, 2,3, 4. 5, I. 
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ville fritillary (Melitea cin.ria). which is very scarce 
in this c,?untry. 

Although a colony of these caterpillars is not nu­
merous, seldom amounting to a hundred individuals, 
the place which they have selected is not hard to dis­
cover. Their abode may be seen in the meadow in 
form of a tuft of herbage covered with a white web, 
which may readily be mistaken. at first view, filr tbat 
of a spider, but closer inspection soon corrects tbia 
notion. It is, in fact, a sott of common tent. in 
which the whole brood lives, eats, alld undergoes the 
llSual' transformations. The shape of tliis tent. for 
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ahe most part. approaches the pyramidal, though that 
depends much upon the natural growth of the her­
bage which composes it. The interior is divided into 
compartments formed by the union of several small 
tents, as it were, to which others have been from time 
to time added according to the necessities of the com­
munity. 

When they have devoured all tbe leaves, or at 
least those which are most tender and succulent, 
they abandon their first camp. and construct another 
contiguous to it under a tuft. of fresh leaves. Several 
of these encampments may sometimes be seen within 
the distance of a foot or two, when they can find 
plantain (Plantago lanceolata) fit for their purpose ; 
but though they prefer this plant, they content them­
selves with grass if it is not to be procured. 

When they are about to cast their skins, but par­
ticularly when they perceive the approach of winter, 
they construct a more durahle apartment in the inte­
rior of their principal tent. The ordinary web is 
thin and semi-transparent, permitting the leaves to 
be seen through it; but their winter canvass, if we 
may call it 110. is thick, strong. and quite opaque, 
fOrming a sort of circular hall without any partition. 
where the whole community lie coiled up and huddled 
together. 

Early in spring they issue forth in search of fresh 
food, and again construct tents to protect them from 
cold and rain, and from the mid-day sun. 

M. Reaumur found upon trial, that it was not only 
the caterpillars hatched from the eggs of the same 
mother which would unite in constructing the com­
mon tent; for different broods, when put together, 
worked in the same social and harmonious manner. 
We ourselves ascertained, during the present sum­
mer (1829), that this principle of sociality is not 
confined to the same species, nor even to the lame 

La 
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renus. The' experiment which we tried was to cod· 
fine two broods of different species to the same branch 
by placing it in a glass of water to prevent their 
escape. The caterpillars which we experimented 011 

were several broods of the brown-tail moth (Portkaia 
aurijlua), and the lackey (CliBiocampa 1IettItria). 
These we found to work with as much industry and 
barmony in constructing the common tent as if they 
had been at liberty on their native trees; and when 
the lackeys encountered the brown-tails they mani­
fested no alarm nor uneasiness, hut passed over the 
backs of ooe another as if they had made only a por­
tion of the branch. In none of their operations did 
they seem to be subject to any discipline, each indi­
vidual appearing to work, in perfecting the structure. 
from individual instinct, in the same manner as was 
remarked by M. Huber, in the case of the hive-bees-. 
In making such experiments, it is obvious, that the 
species of caterpillars experimented with must feed 
upon the same sort of plantt-

The design of the caterpillars iu rolling up the 
_ves is not only to conceal themselves from birds 
and predatory' insects, but also to protect them­
selves from the cuckoo-flies, which lie in wait in every 
quarter to deposit their eggs in their bodies, that their 
progeny may devour them. Their mode of conceal­
ment, however, though it appear to be cunningly 
contrived and skilfully executed, is not always suc­
ce88ful. their enemies often discovering their hiding­
place. We happened to see a remarkable inslam:e of 
this last summer (1828), in the case of one of the 
lilac caterpillars which bad changed into a chrysalis 
within the closely-folded leaf. A small cuckoo-fly. 
aware, it sbould seem, of the very spot where the 
chrysalis lay within the leaf, was seen boring throop 

• See p. 115. tJ R. 
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it with her ovipositor, and introducing her eggs 
through the punctures thus made into the body of the 
dormant insect. We allowed her to lay all her eltgs. 
about six in number, and then put the leaf under an 
inverted glass. Ina few days the eggs of the cuckoo­
fly were hatched. the grubs devoured the lilac chry­
lIBlis. and finally changed into pUpil! in a case of yele 
.. ailk. aDd into perfect insects like their pareDt -. , 

*J.B. 
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CHAPTER IX. 

IlfllBCTS FOllK,lNO HABITATIONS OF DETACHED LEAVEll. 

THE habitation~ of the insects which we have just 
described consist of growing leaves, bent, rolled, 
or pressed together, and fixed in their positions by 
silken threads. But there are other habitations of a 
similar kind which are constructed by cutting out 
and detaching a whple leaf, or a portion of a lea£ We 
have already seen how dexterously the upholsterer­
bees cut out sma)) parts of leaves and petals with 
their mandibles, and fit them into their cells. Some 
of the caterpillars do not exhibit quite so much neat­
ness and elegance as the leaf-cutting bees, though 
their structures answer all the purposes intended; 
but there are otbers, as we shall presently see, that 
far excel the bees, at. least, in the delicate minutie 
of their workmanship. We' shall first advert to 
those structures which are the most simple. 

Not far from Longchamps, in a road through the 
Bois de Bologne, is a large marsh, which M. Reau­
mur never observed to be in a dry state even during 
summer. This marsh is surrounded with very lofty 
oaks, and abounds with pondweed, the water plant 
named by botanists Potamogeton. The shining 
leaves of this plant, which are as large as those of 
the laurel or orange-tree, but thicker and more 
fleshy; are spread upon the surface of the water. 
HaVing pulled up several of these, about the middle 
of June. M. Resumur observed, beneath one of the 
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&rst which he examined, an elevation of an oval 
shape, which ",as formed out of a leaf of the same 
plant He carefully examined it, and discovered 
that thread. of silk were attached to this elevation. 
Breaking the threads, he raised up one of the ends, 
and saw a cavity in which a caterpillar (Hydrocampa 
Potamogata) was lodged. An indefatigable ob­
server, such as M. R.l!aumur, would naturally follow 
up this discovery; and he has accordingly given us a 
memoir of the pondweed tent-maker, distinguished 
by his usual minute accuracy. 

In order to make a new cocoon, the caterpillar 
fastens itself on the Ilnderside of a leaf of the Pola­
mogeton. With its mandibles it pierces some part of 
this leaf, and afterwards gradually gnaws a curve 
line, marking the form of the piece which it wishes tQ 
detach. When the caterpillar has cut off, as from a piece 
of cloth, a patch of leaf of the size and shape suited 
to its purpose, it is proTided with half of the mate­
rials requisite for making a tent. It takes hold of 
this piece by its mandibles, and conveys it to the 
&ituation on the underside of its own, or another 
leaf, whichever is found most appropriate. It is there 
disposed, in such a manner, that the underpart of 
the patch-the side which was the underpart of the 
entire leaf-is turned towards the underpart of the 
Dew leaf, so that the inner walls of the cocoon are 
always made by the underpart of two portions of 
leaf. The leaves of the potamogeton are a little con­
cave on the underside; and thus the caterpillar pro­
duces a hollow cell, though the rims are united. 

The caterpillar secures the leaf in its position by 
threads of white silk. It then weaves a cocoon in 
the cavity, which is somewhat thin, but of very close 
tissue. There it shuts itself up to appear again only 
in the form of the perfect insect, and is soon trans­
formed into a chrysalis. In this cocoon of silk no 
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point touches the water; whilst the cocoon ofleave~ 
lined with silk, has been constructed underneath the 
water. This· fact proves that the caterpillar has a. 
particular art by which it repels the watet" from be· 
tween the leaves. 

When the caterpillar, which has thus conveyed and 
disposed a patch of leaf against another leaf, is not 
ready to be transformed into a chrysalis. it applies 
itself to make a cocoon-a habitation which it may 
carry everywhere about with it It begins by slightlt 
fixing the piece against the whole leaf, leaving inter. 
vals _II round, between the piece and leaf, at which 
it may project its head. The piece which it has 
fixed serves as a model for cutting out Ii similar 
piece in the other leaf. The caterpillar puts them 
accurately together, except at one end of the oval, 
where an opening is left for the insect to project its 
bead through. When tbe caterpillar is inclined to 
change its situation, it draws itself forward by means 
of its scaly limbs rivetted upon the leaf. The mem­
branous limbs which are rivetted against the illner 
sides of the cocoon, oblige it to follow the anterior 
part of the body. as it advances. The caterpillar, 
also, puts its head out of the cocoon every time it 
desires to eat. . 

There is found on the common chick-weed (Stel­
lariamedia), towards the end of July, a middle-sized 
smooth green caterpillar, having three brown spots 
bordered with white on the back, and six legs and 
ten pro-legs, whose architecture is worthy of observa­
tion. When it is about to go into chrysalis, towards 
the beginning of August, it gnawlt off, one by one, a 
number of the leaves and smaller twigs of the chick­
weed, and adjusts them into an oval cocoon, some­
what rough and unfinished, externally, but smooth, 
uniform, and finely tapestried with white silk within. 
Hl.'re it undergoes its transformations securely, and 
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when the period of its pupa trance has expired in the 
fOllowing July, it makes its exit in the form of a. 
yellowish moth, with several brown spots above, and 
a brown band on each of its four wings below. It is 
also furnished with a sort of tail. 

On the cypress spurge (Euphorbia cyparilnas). 
a native woodland plant, but not of very com mOll 
occurrence, may be fouon, towards the end of Octo­
ber, a. caterpillar of a middle sizt'. sparely tufted with 
hair, and striped with black. white, red. and brown. 
The leaves of the plant, which are in the form of 
ahort narrow blades of grass, are-made choice of by 
the caterpillar to construct its cocoon, which it does 
with great neatness and regularity, the end of each 
leaf, after it has been detached from the plant, being 
fixed to the stem, and the other leaves placed parallel. 
as they are suc('"eSsively added. The other ends of 
all these are bent inwards. so as to form a uniformly 
rounded oblong figure, somewhat larger at one end 
than at the other. 

cgpr ..... ap.rg. C/JUI'pillM-(.A.cro.yc/lJ E.pMUIi.I}-lIJiUi II Cue"'''. 
0.11 br/IIICA. 

A caterpillar, which builds a very similar cocoon 
to the last mentioned, may be found upon a more 
common plant-the yellow snap-dragon or toad-flax 
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(..4.ntirrhinum linaria)-which is to be seen in almost 
every hedge. It is somewhat shaped like a leech. is 
of a middle size, and the prevailing colour pearl-grey. 
but striped with yellow and black. It spins up about 
the beginning of September, forming the outer coat. 
ing of pieces of detached leaves of the plant. and 
sometimes of whole leaves placed longitudinally. the 
whole disposed with great symmetry and neatness. 
The moth appears in the following June. 

It is worthy of remark, as one of the most 
striking instances of instinctive foresight, that -the 
caterpillars which build structures of this substantial 
description, are destined to lie much longer in their 
chrysalis trance, -than those which spin merely a 
flimsy web of silk. For the most part, indeed, the 
latter undergo their final transformation in a few 
weeks; while the former continue entranced the larger 
portion of a year, appearing in the perfect state tbe 
summer after -their architectural labours have been 
completed •• This is a remarkable example of the 
instinct which leads these little creatures to act with 
a foresight in many cases much clearer than the 
dictates of human prudence. In the examples be­
-fore us, the instinct is more delicate and complex 
than that which directs other animals to provide a 
burrow for their winter sleep. It is not unreasonable 
to suppose that the one caterpillar is aware, while it 
is building the cocoon, that the moth into which it 
is about to be -changed will not be in a fit slate to 
appear before the succeeding summer. 'fhe other, 
pursuing a similar course of thought, may feel that 
the moth will see the light in a few weeks. The 
comparative distances of time certainly appear most 
difficult to be understood by an insect; for, as far .. 
we know, quadrupeds do not carry their intelligence 
to such an extent. And yet in the solitary case of 

• J .. R 
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provision for a future progeny, the instinct is in­
variably subtle and extraordinary. What, for in­
stance, is more remarkable than that the insect should 
always place her eggs where her progeny will find 
the food which is best suited to their nature? In 
almost no case does the perfect insect eat that 
food, ao that the parent cannot judge from her own 
habits. The Contriver of the mechanism by which 
insects work also directs the instinct by which they 
use their tools. 

It is exceedingly difficult, with our very limited 
knowledge of the springs of action in the inferior 
animals, to determine the motives of their industry­
that is, whether they see clearly the end and object 
of their arrangements. A human architect, in all his 
plans, has regard, according to the e1tent of his skill,. 
to the combination of beauty and convenience; and. 
in most cases he has adaptations peculiar to the cir­
cumstances connected with the purpose of the struc­
ture. In the erection of a common dwelling-house, 
for instance, one family requires many sleeping­
moms, another few-one wants its drawing-rooms> 
in a suite, another detached. The architect knows all 
these wants, and provides for them. But all in!lects 
build their habitations upon the same general model, 
alt~ough they can slightly vary them according to 
circumstances. Thus, according as the uniformity, 
or the occasional adaptation of their work to particu­
lar situations, has been most regarded by those who 
speculate upon their actions, they have been held to 
be wholly governed by instinct or by intelligence­
have been called machines or free agents. There are 
difficulties in either conclusion; and the truth perhaps 
lies between the two opinions. Their actions may 
entirely result from their organization; they are cer­
tainly in conformity with it. 1'hose who would deny 
the animal all intelligence, by which we mean a power, 

II 
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resulting from selection, of deviating in small matters 
from a precise rule of action, are often materialists, 
who shut their eyes to the creating and preserving 
economy of Providence. But even this belief in the 
infallible results of organization does not necessarily 
imply the disbelief of a presiding Power. " The 
same wisdom," says Bonnet. " which has constructed 
and arranged with so much art the various organs 
of animals, and has made them concur towards 
one determined end. has also provided that the dif­
ferent operations which are the natural results of the 
economy of the animal should concur towards the 
same end. The creature is directed towards his ob­
ject by an invisible hand; he executes with precision, 
and by one effort, those works which we so much 
admire; he appears to act as if he reasoned. to 
return to his labour at the proper time, to change 
his scheme in case of need. But in all this he only 
obeys the secret influence which drives him on. He 
is but an instnlment which csnnot judge of each 
action, but is wound up by that adorable Intel­
ligence, which has traced out for every insect its 
proper labours, as he has traced the orbit of each 
planet. When, therefore, I see an insect working at 
the construction of a nest, or a cocoon, I am iin­
pressed with respect, because it seems to me that I 
am at a spectacle where the Supreme Artist is hid 
behind the curtain *." 

'.rhere is a small sort of caterpillar which may be 
found on old walls, feeding upon minute mosses anel 
lichens, the proceedings of which are well worthy of 
attention. They are similar, in appearance and size, 
to the caterpillar of the small cabbage-butterfly 
(Pontia rapfS). and are smooth and bluish. The 
material which they use in building their cocoons is 

• Contemplation de la Nature, part xv. chap. 38. 
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a.mposed of the leaves and branchlets of green moss, 
which they cut into suitable pieces, detaching at the 
same time along with tht'm a portion of the earth in 
which they grow. They arrange these upon the 
walls of their building with the moss on the outside, 
and the earth on the inside, making- a60rt of vault 
of the tiny bits of green moss turf, dug from the 
surface of the wall. So neatly, also, are the several 
pieces joined, that the whole might well be supposed 
to be a patch of moss which had grown in form of 
an oval tuft, a little more elevated than the rest 
growing on the wall. When these caterpillars are 
shut up in a box with some moss, without earth, 
they construct with it cells in form of a hollow ball, 
very prettily plaited and interwoven. 

No, .. Cell ".f 8l1li.111 Cat"'7'ilI4r (Bryuphil,. pnla') 

In May last (1829), we found on the walls of 
Greenwich Park, a great number of <:aterpillars 
whose manners bore some resemblance to those of 
the grub described by M. Rtlaumur*. They were 
of middle size, with a dull orange stripe along the 
back; the head and sides of the body .black, and the 
belly greenish. Their abodes were constructed with 
ingenuity and care. A caterpillar of this sort ap­
pears to choose either a part where the mortar con­
tains a cavity, or it digs one suited to its design. 
Over the opening of the hollow in the mortar, it 

.J. R. 
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builds an arched wall so as to form a' chamber COD­

siderably larger than is usual with other architect 
caterpillars. It selects grains of mortar, brick, or 
lichen, fixing them, by means of silk, firmly into the 
structure. As some of these vaulted walls were 
from an inch to an inch and a halflong, and about a 
third of an inch wide and deep, it may be well 
imagined that it would require no little industry and 
labour to complete the work. Yet it does not de­
mand more than a few hours for the insect to mile it 
from the foundation. Like all other insect architects. 
this caterpillar uses its own body for a measuring 
rule, and partly for a mould, or rather a block or 
centre to shape the walls by, curving itself round and 
round concentrically with the arch which it is building., 

We afterwards found one of these caterpillars, 
which had dug a cell in one of the softest of the 
bricks, covering itself on the outside with an arched 
wall of brick-dust, cemented with silk. As this brick 
was of a bright red colour, we were thereby able to 
ascertain that there was not a particle of lichen em­
ployed in the structure. 

The neatness mentioned by ~umur, as remark­
able in his moss-building caterpillars, is equally ob­
servable in that which we have just described; for, on 
looking at the surface of the wall, it would be impos. 
sible for a person unacquainted with these structures 
to detect where they were placed, as they are usually, 
on the outside, level with the adjoining brick-work, and 
it is only when they are opened by the entomologist, 
that the little architect is perceived lying snug in his 
cbamber. If a portion of the wall be thus broken 
down, the caterpillar loses no time in repairing tbe 
breach, by piecing in bits of mortar and fragments ot 
lichen, till we can scarcely distinguish the new po'" 
tion from the old. 
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CHAPTER X. 

• CA.DDlS-WORM8 AND CARPENTER-CATERPILLARS. 

THERE is a very interesting class of grubs which 
live under water, where they construct for themselves 
moveable tents of various materials as their habits 
direct them, or as the substances they require can be 
conveniently procured. Among the materials used 
by these singular grubs, well known to fishermen by 
the name of caddis-wOT1nS, and to naturalists as the 
larvtB of the four-winged flies in the order Trichop­
tera, we may mention sand, stones, shells, wood, and 
leaves, which are skilfully joined and strongly cemented. 
One of these grubs forms a pretty case of leaves 
glued together longitudinally. but leaving an aper­
ture sufficiently large for the inhabitant to put out its 
head and shoulders when it wishes to look about for 

JA'af Nell of Caddi"·/Yurm. 

food. Another employs pieces of reed cut into con­
venient lengths, or of grass, straw, wood, &c., care­
fully joining and cementing each piece to its fellow 
'\S :the work proceeds; and he frequently finishes the 

Reed Nest ofCaddi,.W"rro. 
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whole by adding a broad piece longer than the rest 
to shade his door-way over-head. so that he may not 
be seen from above. A more laborious structure is 
reared by the grub of a beautiful caddis-fly (Phry­
ganEa), which weaves together a group of the leaves 
of aquatic plants into a roundish ba\l, and in the 
interior of this forms a cell for its abode_ The fol­
lowing figure from Roesel will give a more precise 
notion of this structure than a lengthened description. 

Another of these aquatic architects makes choice 
of the tiny shells of young fresh-water mussels and 
IInails (PlanoTbi~). to form a moveable grotto, and 
as these little IIhells are for the most part inhabited, 
he ket'ps the poor animals close prisoners, and drags 
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them without mercy along with him. These grotto­
building grubs are by no means uncommon in ponds; 
and in cha.lk districts, such as the country about 
Woolwich Bnd Gravellend, they are very abundant. 

One of the most surprising instances of their 
skill occurs in the structures of which small stones 
are the principal material. The problem is to make 
a tube about the width of the hollow of a wheat 
straw or a crow quill, and equally smooth and 
uniform. Now the materials being small stones full 
of angles and irregularities, the difficulty of per. 
fonning this problem will appear to be considerable, 
if not insurmountable; yet the little architects, by. 
patiently examining their stones and turning them 
round on every side, never fail to accomplish their 
plans. This, however, is only part of the pro-

Stoa, N .. e of Cadtli •• 1I'0'fd0 

blem, which is complicated with another condition, 
and Which we have not found recorded by former 
obseners, nllmely, that the under surface shall be 
flat and smooth, without any projecting angles which 
-.ight impede its progress when dragged along the 
\>ottom of the rivulet wbere it resides. The selection 
of the stones, indeed, lBay be accounted for, from this 
8~ies living in streams where, but for the weight of 
its house, it would to a certainty be swept away. For 
this purpose, it is probable that the grub makes 
choice of larger stones than it might otherwise want; 
aod therefore also it is.that we frequently find a case 
composed of very small stones and sand, to which, 
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when nearly.finished, a large stone IS added· by way 
of ballast. In other instances, when the materials 
are fouod to possess too great specific gravity, a bit 
of light wood, or a hollow straw, is added to buoy 
up the case. 

Ned oJ CadtliI-1I'0 .. Mia..:'" with S/TfIw •• 

It is worthy of remark, that the cement, used 
in all these cases, is superior to pozzolana* in stand­
ing water, in which it is indissoluble. The grubs 
themselves are also admirably adapted for their 
mode of life. the portion of their bodies which is always 
enclosed in the case being soft like a meal-worin, or 
garden caterpillar, while the head and shoulders, 
which are for the most part. projected beyond the 
door-way in search of food, are firm, hard, and con­
sequently less liable to injury than the protected por­
tion. should it chance to be exposed. 

We have repeatedly tried eiperiments with the in­
habitants of those aquatic tents, to ascertain their 
mode of' building. We have deprived them of their 
little houses, and furnished them with materials for 
constructing new ones, watching their proceediugs 
from their laying the first stone or shell of the strUc­
.ture. They work at the commencement in a very 
clumsy manner, attaching a great number of chips 
to whatever materials may be within their reach with 
loose threads of silk,and many.of these they never 
use at all in their perfect building. They act, indeed, 
much like an unskilful w'Orkman trying his hand be­
fore committing himself upon an intended work of 
difficult eIecution. Their main intention is, however; 
to have abundance of materials within reach: for 
after their dwelling is fairly begun, they shut them-

• A cement prepared of volcaDic earth, or lava. 
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IleNeS up in it, and do not again protrude more than 
half of their body to procure materials; and even 
when they have dragged Ii stone, a shell, or a chip ot 
reed within building reach, they have often to reject it 
as unfit·. 

CARPENTER-CATERPILLARS. 

Insects, though sometimes actuated by an instinct 
apparently blind, unintelligent, or unknown to them­
selves, manifest in other instances a remarkable adap­
tation of means to ends. We have it in our power to 
exemplify this in a striking manner by the proceed­
ings of the caterpiJIar of a goat-moth (Cossus ligni­
perda) which we kept till it underwent its final 
change. 

Catt1'pUiar vf Gual-Mull. in a WilIolD Tree. 

This caterpillar, which abounds in Kent and man] 
other parts of the island, feeds on the wood of 
willows, oaks, poplars, and other trees, in which it 
eats extensive galleries; bllt it is not contented with 
the protcrLion afforded by these g'dlleries durillg' 

• j. It 
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the colder months of winter, before the arrival or 
which it scoops out a hollow in the tree, if it do not 
find one ready prepared, sufficiently large to contain 
its body in a bent or somewhat coiled up position. 
On sawing off a portion of an old poplar in the 
winter of 1827, we found such a cell with a cater­
pillar coiled Up in it. 

1I'iflhr-Nm oftlutOo4t.CalerpiUar. 

It had not, however, been contented with the bare 
walls of the retreat which it had hewn out of the tree, 
for it had lined it with a fabric as thick as coar~e 
broad-cloth, and equally warm, composed of the rasp­
ings of the wood scooped out of the cell,united with the 
strong silk which every species of caterpillar can spin. 
In this snug retreat our caterpillar, ifit had not been 
disturbed, would have spent the winter without eat­
ing; but upon being removed into a-warm room and 
placed lIndera glaetl along with some -pieces of wood, 
which it might eat if so inclined, it was roused for a 
time from its dormant state, and began to move 
about. It was not long, however, in constructing a 
new cell for itself, no less ingenious than the former. 
It either could not gnaw into the fir plank, where it 
was now placed with a glass above it, or it did not 
choose to do flO; for it left it untouched, and made it 
the basis of the edifice it began to construct. It 
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formed, in fact, a covering for itself precisely like the 
one from which we had dislodged it,-composed of 
raspings of wood detached for the purpose from 
what had been given it as lood.-the largest piece of 
which was employed as a suoslantial covering and 
protection for the whole. ~t remained in this retreat, 
motionless, and without food, till revived by the 
warmth of the ensuing spring, when it gnawed its 
way out, and began to eat voraciously, to make up 
for its long fast. 

These caterpillars are three years in arriving at 
their final change into the winged state; but as the 
one just mentioned was nearly full grown, it began, 
in the month of May, to prepare a cell, in which it 
might undergo its metamorphosis. Whether it had 
actually improved its skill in architecture by its pre­
vious experience we will not underta~e to say, but its 
second cell was A"reatly superior to the first. In the 
first there was only one large piece of wood em­
ployed; in the second, two pieces were placed in 
such a manner as to support each other, and beneath 
the angle thus formed, an oblong structure was made.­
composed, as before, of wood-raspings and silk, but 
much stronger in texture than the winter cell. In a 
few weeks (four, if we recollect aright) the moth 
came forth*. 

Nllt 0' Goat·Molk.-Figured from specimen, and raised to she .. th. PwptJ. 
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. A wilod-boring caterpillar, of a species of 100th 
much rarer than the preceding (lEgeria Miliformu, 
STEPHENS), exhibits great ingenuity in construct­
ing a cell for its metamorphosis. We observed 
above a dozen of them during this summer (lB29) 
in the trunk of a poplar, one side of which had 
been stripped of its bark. It was this portion of 
the trunk which all the caterpillars selected for 
their final retreat, not one having been ohserved 
where the tree was covered with bark. The inge­
nuity of the little architect consisted in scooping its 
cell almost to the very surface of the wood, leaving 
only an exterior covering of unbroken wood, as thin 
as writing paper. Previous, therefore, to the chry­
salis making its way through this feeble barrier, it 
couhl not have been suspected that an insect was 
lodged under the smooth wood. We observed more 
than one of these in the act of breaking through this 
covering, within which there is besides a round move­
able lid of a sort of brown wax *, 

Anflther architect caterpillar, freqnently to be met 
with in July on the leaves of the willow and the 
poplar, is, in the fly state, called the Puss-Moth 
(Cerllra vinula). The caterpillar is produced from 
brown-coloured shining eggs, about the size of a 
pin's head, which are deposited-one, two, or 
more together-on the upper surface of a leaf. 
In the course of six or eight weeks (during which 
lime it casts its skin thrice) it arrives at its full 

Egg. of th, P ... · Moth. 
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growth, when it is about as thick. and nearly as 
long, as a man's thumb, ana begins to prepare a 
structure in which the pupa may sleep securely 
during· the winter. As we have, oftener than once, 
seen this little architect at work, from the foundation 
till the completion of its edifice, we are thereby ena­
bled to give the details of the process. 

The puss, it may be remarked, does not depend 
for protection on the hole of a tree, or the shelter of 
all overhanging branch, but UPOD the solidity and 
strength of the fabric which it rears. The material 
it commonly uses is the bark of the tree upon which 
the cell is constructed; but when this caDnot be pro­
cured, it is contented to employ whatever analogous 
materials may be within reach. One which we had 
shut up in a box substituted the marble paper 
it was lined with, for bark, which it could not pro­
cure*. With silk it first wove a thin web round the 

• It is justly remarked by Rilamnur, that when caterpillars 
are left at liberty among Ihelr native plauts, it is only by lucky 
chance they can be obse"ed building their cocoons, because the 
greater number abandon tbe plants upon wbich they have been 
feeding, to spin up in places at some distauce. In order to see 
their operations they must be kept in confinement, particularly in 
boxes, witb glazed doors, where they may be always under tbe eye 
of the oaturaliet. In such circumslances, bowever, we may be 
ignorant what building materiallf we ought to provide tbem with 
for their structures. A red caterpillar, with a few tufu of hair, 
which lUaumur found in July feeding upon the flower bunches 
of the nettle, and refusing 10 touch the leaves, hegan in a few day. 
to prepare its cocoon, by gnawing the paper lid of tbe box in 
which h was placed. This, of course, was a material which it 
could not bave procured in the fields, but it was the neafellt in 
properties that it could procure, for th(\ugh it had the lea,,,. and 
stems of nellles, it never used a single fragment of either. When 
lUaumur f""nd that it was likely to gllaw througb tile paper lid 
uf tbe box, and might elrect its escape. he furnished it with biu 
of rumpled paper, fixed to the lid by means of a pin; and these 
i~ chopped down into luch pieces Ill! it judged conveni"nl for it • 
• tlu8Iure, which it look a day to complete. The moth appeared 
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edges of the place which it marked out for its edi­
fice; then it ran several threads in a square manner 
from side to side, and from end to end, but very 
irregularly in point of arrangement: these were in­
tended for the skeleton or frame-work of the building. 

R","_ oJIM c.u oJtM hu-MotA 

When this outline was finished, the next step was to 
strengthen each thread of silk, by adding several 
(sometimes six or eight) parallel ones, all of which 
were then glued together into a single thread, by 
the insect running its mandibles, charged with. 
gluten, along the line. The meshes, or spaces, 
which were thus widened by the compression of the 
parallel threads, were immediately filled up with 
fresh threads, till at length only very small spaces 
were left. It was in this stage of the operation that 
the paper came into requisition, small portions of it 
being gnawed off the box and glued into the meshes. 
It was not, however, into the meshes only that the 
bits of paper were inserted; for the whole fabric was 
in the end thickly studded over with them. In about 
half a day from the first thread of the frame-work 
being spun the building was completed. It was at 
first, however, rather soft, and yielded to slight pres­
Bure with the finger; 'i but as soon as it became 

four weeks after, of a brownish. black COlOur, mottled with wbite, 
or rather grey, in the manner of lace. 

BonDet also mentions more than one instance iD whicb be 
ubserved caterpillars making use of paper, wben they could DOt 
procure other material .. 
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thoroughly dry, it was so hurd that it could with 
difficulty be penetrated with the point of a penknife-

Cell bailt 61/ /lao LanHJ of /lao P_·Motla. 

A question will here suggest itself to the curious 
inquirer, how the moth, which is not, like the cater­
pillar, furnished with mandibles for gnawing, can find 
its way through so hard a wall. To resolve this 
question, it is asserted by recent naturalists (see Kirby 
and Spence, vol. iii. p. 16), that the moth i!:' furnished 
with a peculiar acid for dissolving itselfa passage. We 
have a specimen of the case of a puss-moth, in which, 
notwithstanding its strength, one of the ichneumons 
had contrived to deposit its eggs. In the beginning 
of summer, when we expected the moth to appear, and 
felt anxious to observe the recorded effects of the 
acid, we were astonished to finel a large orange 
cuckoo-fly make its escape; while another, which at­
tempted to follow, stuck by the way and died. On 
detaching the cell from the box, we found several 
others, which had not been able to get out, and had 
died in their cocoons t. 

• J. R. t J. R. 
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Among the carpenter-grubs may be mentioned 
that of the purple capricorn.beetle (Callidium tnola­
ceum) , of which the Rev. Mr. Kirby has given an 
interesting account in the fifth volume of the Lin­
Dean Transactions. This insect feeds principally 
on fir timber, which has been felled some time with 
out having had the bark stripped off; but it is often 
found on other wood. Though occasionally taken in 
this kingdom, it is supposed not to have been ori­
gillallya native. The circumstance of this destruc­
tive little animal attacking only such timber as had 
not been stripped of its bark ought to be attended 
to by all persolls who have any concern in this article; 
tor the bark is a temptation not only to this, bUl 
to various other insects; and much of the injury 
done in timber might be prevented, if the trees were 
all barked as soon as iliey were felled. The female 
is furnished, at the posterior extremity of her body, 
wiili a flat retractile tube, which she inserts belween 
ilie bark and the wood, to the depth of about a quar­
ter of an inch, and there deposits a single egg. By 
stripping 011' the bark, it is easy to trace the whole 
progress of the grub, from the spot where it is 
hatched, to that where it attains its fiJll size. It first 
proceeds in a serpentine direction, filling the space 
which it leaves with its excrement. resembling sawdust, 
and so stopping all ingress to enemies from without. 
When it has arrived at its utmost dimensions, it does 
not confine itself to one direction, bllt works in a kiud 
of labyrinth, eating backwards and forwards, which 
gives the wood under the bark a very irregular sur­
face; by this means ita pailis are rendered of con­
siderable width. The bed of its path!! exhibits, when 
closely examined, a curious appearance, ol.'casioned 
by the gnawings of its jaws, which excavate an infinity 
of little ramified canals. When the insect is about to 
lUlSume its chrysalis state, it bores do"'u obliquely 
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into the solid wood, to the depth sometimes of three 
inches, and seldom if ever less than two, forming 
boles, nearly semi-cylindrical, and of exactly the form 
of the grub which inhabits them. At first sight one 
would wonder how so small and seemingly so weak 
an :mimal could have strength to excavate so deep a 
mine; but when we examine its jaws our wonder 
ceases. These are large, thick, and solid sections of a 
cone divided longitudinally, which, in the act of 
chewing, apply to each other the whole of their inte­
rior plane surface, so that they grind the insect's 
food like a pair of millstones. Some of the grubs 
are hatched in October; and it is supposed that about 
the beginning of March they assume their chrysalis 
state. At the place in the bark, opposite to the hole 
from whence they descended into the' wood, the per­
fect insects gnaw their way out, which generally takes 
place betwixt the middle of May and the middle of 
June. , These insects are supposed to fly only in 
the night, but during;,the day they may generally be 
found resting on the wood from which they were 
disclosed. The grubs are destitute of feet, pale, folded. 
somewhat hairy, convex above, and divided into thir­
teen segments. Their head is large and convex -. 

It would not be easy to find a more striking ex­
ample of ingenuity than occurs in a small caterpillar 
which may be found in May, on the oak, and is sup­
posed, by Kirby and Spence, to be that of the Pyralis 
.trigulalis. It is of a whitish yellow colour, tinged 
with a shade of carnation, and studded with tufts of 
red hairs, on each segment, and two brown spots 
behind the head. It has fourteen feet, and the upper 
part of its body is much flatter than is common in 
caterpillars. When this ingenious little insect begins 
to form its cell, it selects a smooth young branch 

• Kirby in Linn. Tran .. voL v. p. 246, aDd lotrod. ii. 
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of the oak, near an off going of the branchlets whose 
angle may afford it some protection. It then measures 
out, with its body for a rule, the space destined for 
its structure, the basement of which is of a triangular 
form, with the apex at the lower end. The building 
itself is composed of small rectangular strap-shaped 
pieces of the outer bark of the brauch. Cllt out from 
the immediate vicinity; the insect indeed never tra­
vels larther for materials than the length of its own 
body. Upon the two longest sides of the triangular 
base it builds uDlform walls, also of a triangular 
shape, and both gradually diverging from each other 
as they increase ill height. These are formed with 
ao much mathematical precision, that they fit exactly 
when they are afterwards brought into contact. As 
soon as the little . architect has completed these walls, 
which resemble very much the feathers of an arrow, 

./JIIg.i/ied Cear uf Pyrali. Strigalolu' 

II. Th, .. alia before tbey are joiDed. b. Walla joiaed, b .. t .'" 
_IOIOd at tap. e, Sid, "View of atructuro COlllpJeta. 
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it proceeds to draw them' together in a manner si­
milar to that which the leaf-rolling caterpillars employ 
in constructing their sbodes, by pulling them with 
silken cords till they bend and converge. Even 
when the two lon.,aest sides are thus joined, there is 
an opening left at the upper end, which is united in 
a similar manner. When the whole is finished, it 
requires close inspection to distinguish it from the 
branch, being formed of the same materials, and 
having consequently the same colour and gloss. 
Concealment, indeed, may be supposed, with some 
justice, to be the final object of the insect in pro­
ducing this appearance, the same principle being ex­
tenlively exemplified in numerous other instances. 
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CHAPTER XI. 

EARTH-MASON CATERPILLARS 

MANY species' of caterpillars are not only skilfu. 
in concealing themselves in their cocoons, but also 
in the concealment of the cocoon itself; so that 
even when that is large, as in the instance of the 
death's-head hawk-moth (..4ckerontia atropos), it. is 
almost impossible to find it. We allude to the 
numerous class of caterpiltars. which, previous to 
their changing into the pupa state, bury themselves 
in the earth. This circumstance would not be sur­
prising, were it confined to those which are but too 
well known in gardens, from their feeding upon and 
destroying the roots of lettuce, chicory, an~ other 
plants. as they pass a considerable portion of their 
lives under ground; nor is it surprising that those 
which retire under ground during the day, and come 
abroad to feed in the night, should form their cocoons 
where they have been in the habit of concealing 
themselves. But it is very singular and unexpected, 
that caterpillars, which pass the whole of their life on 
plants, and even on trees, should afterwards bury 
themselves in the earth. Yet, the fact is, that per­
h'l\lS a greater number make their cocoons under 
than above ground, particularly those which are not 
clothed with hair. 

Some of those caterpillars, which go into the 
ground previous to their change. make no cocoon at 
all, but are contented with a rude masonry of earth 
as a nest for their pupm: into the details of their 
operations it will not be so necessary for us to 
go, as into thQse which exhibit more ingenuity 
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and care. When one of the latter is dug up, it 
has the appearance of nothing more than a small 
clod' of earth, of a roundish or oblong shape, but, 
generally, by no means uniform. The interior, how­
ever, when it is laid open, always exhibits a cavity. 
smooth, polished, and regular, in which the cocoon, or 
the chrysalis lies secure. (Fig. p. 202, B.) The polish 
of the interior is precisely such as might be given to 
soft earth by moistening and kneading it with great 
care. But beside this, it is usually lined with a tapes­
try of silk, more or less thick, though this cannot always 
be discovered without the aid of a magnifying glass. 
This species of caterpillars, 8.'1 soon as they have 
completed their growth, go into the earth, scoop 011t, 

as the cossus does in wood, a hollow cell of alJoblong 
form, and line it with pellets of earth, from the 
size of a grain of sand to that of a pea-united, by 
silk or gluten, into a fabric more or less compact, 
according to the species, but all of them fitted for 
protecting the inhabitant, during its winter sleep, 
BoCJ'8inst cold and moisture. 

o.m. 1'1.." of Nnt, of EarlJ&'''''1HI Cattrpilln". 

One of the examples of this occurs in the ghn~t­
moth (HepialuB kumuli), which, before it retires illio 
the earth, feeds upon the roots of the hop or the 
burdock. Like other insects which construct cells 
under ground, it lines the cemented earthen walls 
of its cell with a smooth tapestry of silk, as closely 
woven as the web of the house-spider. 

Inaccurate observers have inferred that these 
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Null. ~c~ 01 /Ill ElJrt~ Cat.."iUar. 

earthen structures were formed by a very rude and 
unskilful process-the caterpillar, according to them, 
doing nothing more than roll itself round, while the 
mould adhered to the gluey perspiration with which 
they describe its body to be covered. This is a 
process as far from the truth, as Aristotle's account 
of the spider spinning its web from wool taken from 
its body. Did the caterpillar do nothing more than 
roll itself in the earth, the cavity would be a long 
tube fitted exactly to its body (jig. c): it is essentially 
different. 

It does not indeed require very minute observation 
to perceive, that every grain of earth in the structllre 
is united to the contiguous grains by threads of silk; 
and that consequently, instead of the whole havingbeen 
done at once, it must have required very considerable 
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time arnd labm±r~ 'fhis construction 

ing to 
his task, 

Tt"'~~,,,"incr one of these 
the earth, 

binds it together. 
n",rl""rmpn. it may not 

mason from the 

is rendered 

When one of those burrowing caterpillars has 
done feeding, it enters the earth to the depth of 
several inches, till it finds mould fit for its purpose. 
Having now here to throw the earth which it may dig 
out, the only means in its power of forming a cavity 
is to press it with its body; and, by turning round 
and round fnt thit an oblong htylirl''' 
made. in this state, 
well remndzt~ the vault might 
requisity viscosity of the 
were nrl' place in its 
a greatzYrl'tzted to hold out 
and ten thy,y l~equire to be ~u,~~"m'i,m 
a mere lining silk, therefore, would not 
cient, and it becomes necessary to have the walls 
bound with silk to some thickness. 

When a caterpi11ar cannot find earth sufficiently 
moist to bear kneading into the requisite consistence, 
it has the means of moistening it with a fluid which 
it. ejects fut tht ; and as soon h"t" thnzt 
prepared of earth, it fits it 
of the it with silk. 
mason, works on the 
buildinyt at first view, apyztrl't 

materials for 
the inside of the 

As the process takes place under ground, it is not 
easy to discover the particulars, for the caterpillars 
will not work in glazed boxes. The difficulty was 
completely overcome by M. Rtlaumur, in the instance 

Digiti 
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of the caterpillar of the water-betony moth (Cu. 
cullia BerophularUe. SCHRAUK). which he permitted 
to construct the greater part of its under-ground 
building. and then dug it up and broke a portion off 
from the end, leaving about a third part of the whole 
to be rebuilt. Those who are unacquainted with the 
instincts of insects might have supposed that, beiDg 
disturbed by the demolition of its walls. it would 
have left offwork; but the stimulus of providing for 
the great change is so powerful, that scarcely any 
disturbance will interrupt a caterpillar in this species 
oflabour. 

The little builder accordingly was not long in re-, 
commencing its task for the purpose of repairing the 
disorder. which it accomplished in about four hours. 
At first it protruded its body almost entirely beyond 
the breach which had been made, to reconnoitre the 
exterior for building materials. Earth was put within 
its r.each. of the same kind as it had previously 
used, and it was not long in selecting a grain adapted 
to its purpose. which it fitted into the wall and secured 
with silk. It first enlarged the outside of the wall 
by the larger and coarser grains,' and then selected 
finer fOl the interior. But before it closed the aper­
ture. it collected a quantity of earth. on the inside. 
wove a pretty thick network tapestry of silk over the 
part which remained open. and into the meshes of 
this, by pushing and pressing. it thrust grains of 
earth, securing them with silk till the whole was ren· 
dered opaque; and the further operations of the 
insect could no longer be watched, except that it was 
observed to keep in motion, finishing. no doubt, the 
silken tapestry of the interior of its little chamber. 
When it was completed, M. Reaumur ascertained 
that the portion of the structure' which had been 
built under his eve was equally thick and compact 
with the other, which had been done under ground. 
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EMth·M",o,. CaterpilkJ,,· N.,tI, with 1M ".-f6cf Moth. 4'c. 

The grubs of several of the numerous species of 
may-fly (Ephemera) excavate burrows for themselves 
in soft earth, on the banks of rivers and canals. unde1' 

N 



iOS INSI!ICT ARCHITIlCTURI!I. 

the level of the water, an operation well described by 
Scopoli, Swammerdam. and Rtlaumur. The excava­
tions are always proportioned to the size of the in­
habitant; and consequently, when it is young and 
small, the hole is proportionally small, though, with 
respect to extent, it is always at least double the 
length of its body. The hole, being under the level 
of the river. is always filled with water, so that the 
grub swims in its native element, and while it is se· 
cure from being preyed upon by fish.es, it has its own 
food within easy reach. It feeds, in fact, if we may 
judge from its egesta, upon the slime or moistened 
clay with which its hole is lined. 

A, The rrnb. B, Perforations in a rivar hAnk. C, On. lAid 
c.p<n to .hew the parallelltructure. 

In the bank of the stream at Lee in Kent, we had 
occasion to take up an old willow stump, which, pre­
vious to its being driven into the bank, had been per­
forated in numerous places by the caterpillar of the 
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goat-moth (C08BU8 ligniperda). From having been 
driven amongst the moist clay, these perforations be­
came filled with it, and the grubs of the ephemene 
found them very suitable for their habitation; for the 
wood supplied a more secure protection than if their 
g'cl.lleries had been excavated in the clay. In these 
holes of the wood we fhund several empty. and some 
in which were full grown grubs-. 

N.Il. 0' EI'Ttnlna ill /wI •• oICu ..... 

The architecture of the grub of a pretty genus of 
beetles. known to entomologists by the name of Ci­
cindela, is peculiarly interesting. It was first made 
known by the eminent French naturalists, Geoffroy, 
Desmarest, and Latreille. This grub, which may 
be met with during spring, and also in summer 
and autumn, in sandy places, is long, cylindric, 80ft. 
whitish, and furnished with six brown scaly f~et. The 
head is of a square form, with six or eight eyes, 
and very large in proportion to the body. They have 
strong jaws, and on the eighth joint of the body there 
are two fieshy tubercles, thickly clothed with reddish, 
hairs, and armed with a recurved horny spine. the 
whole giving to the grub the form of the letter Z. 

With their jaws and feet they dig into the earth to 
the depth of eighteen inches. forming a cylindrical 
canty of greater diameter than their body, and fur­
ni.hed with a perpendicular entrance. In construct· 

*J. R. 
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ing this, the grub first clears away the particles OJ 
earth and sand by placing them on its broad trape­
zoidal head, and carrying the load in this manner be­
vond the area of the excavation. When it gets deeper 
down, it climbs gradually up to the surface with simi­
lar loads by means of the tubercles on its back. above 
described. This process is a work of considerable 
time and difficulty, arid in carrying its loads, the in­
sect has often to rest by the way to recover strength 
for a renewed exertion. Not unfrequently, it finds 
the soil so ill adapted to its operatious, that it aban­
dons the task altogether, ~nd begins anew in another 
situa\ion. When it has succeeded in forming a com­
plete den, it fixes itself at the entrance by the hooks 
of its tubercles, which are admirably adapted for the 
purpose, forming a fulcrum or support, while the 
broad plate on the top of the head exactly fits the 
aperture of the excavation, and is on a level with the 
soil. In this position, the grub remains immoveable, 
with jaws expanded, and ready to seize and devour 
every insect which' may wander within its reach, par­
ticularly the smaller beetles; and its voracity is so 
great, that it does not ~pare even its own species. It 
precipitates its prey into the excavation. and in case 
of danger, it retires to the bottom of its den, a cir­
cumstance which renders it not a little difficult to 
discover the grub. The method adopted by the French 
naturalists was to introduce a straw or pliant twig 
into the hole, while they dug away. by degrees and 
with great care, the earth around it, and usually fOUfld 
the grub at the bottom of the cell. resting in a zig­
zag position, like one of the caterpillars of the geo­
metric moths. 

When it is about to undergo its tranformation 
into the pupa, it carefully closes the mouth of the den, 
and retires to the bottom in security. 

It does not appear that the grub of the genus 
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Cicindela uses the excavation just described for thf' 
purpose of a trap or pitfall, any further than that it 
can more effectually secure its prey by tumbling them 
down into it; but there are 'other species of grubs 
which construct pitfalls for the express purpose of 
traps. Among these is the larva of a fly (Rkagio 
"ermileo) , not unlike the common flesh maggot. 
The den which it constructs ·is in the form of a 
funnel, the sides of which are composed of sand or 
loose earth. It forms this pitfall of considerable 
depth, by throwing out the earth obliquely on all 
Bides; and when its trap is finished, it stretches 
itself along the bottom, remaining stiff and motion­
less, like a piece of wood. The last segment of the 
body is bent at an angle with the rest, so as to form 
a strong point of support in the struggles which it 
must often have to encounter with vigorous prey. 
The instant that an insect tumbles into the pitfall, the 
grub pounces upon it, writhes itself round it like a 
serpent, transfixes it with its jaws,' and sucks its 
juices at its ease. Should the prey by any chance 
escape, the grub hurls after it jets of sand and earth, 
with astonishing rapidity and force, and not unfre. 
quently succeeds in again precipitating it to the bot­
tom of its trap. 

THE ANT-LION. 

The observations of the continental naturalists 
have made known to us a pitfall constructed by an 
insect, the details of whose operations are exceed­
ingly curious-we refer to the grub of the ant-lion 
(Myrmeieonjqrmicarius), which, though marked by 
Dr. Turton and Mr. Stewart as British, has not (at 
least of late years) been found in this country. As 
it is not, however, uncommon in France and Swit· 

N3 
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zerland, it ill probable it may yet be discovered in 
some spot hitherto unexplored, and if so. it will well 
reward the research of the curious. 

The ant-lion grub being of a grey colonr. and hav­
ing its hody composed of rings. is not unlike a wood­
louse (OlliIlCUS), though it is larger, more triangular, 
has only six legs, and most fhrmidable jaws, in form 
of a reaping-hook, or a pair of calliper compasses. 
These jaws. however. are not for masticating, but 
are perforated and tubular, for the purpose of suck­
ing the juices of ants, upon which it feeds. Vallisnieri 
was therefore mistaken, as Rtlaumur well remarks, 
when he supposed that he had discovered its mouth. 
Its habits require that it should walk hack wards, and 
this is the only species of locomotion which it can 
perform. Even this sort of motion it executes very 
slowly; and were it not for the ingenuity of its 
stratagems, it would tare hut sparingly, since its 
chief food consists of ants, "hose activity and swift­
ness of foot would otherwise render it impossible 
for, it to make a single capture. Nature, however, 
in this, as in nearly every other case, has given a 
compensating power to the iudividual animal, to 
balance its privations. The ant-lion is slow-but it 
is extremely sagacious; it cannot follow its prey-but 
it can entrap it. 

The snare which the grub of the ant-lion employs 
consists of a funnel-shaped excavation formed in 
loose sand, at the bottom of which it lies in wait for 
the ants that chance to stumble over the margin. and 
cannot, from the looseness of the walls, gain a suffi­
cient footing to effect their escape. When the pit­
fall is intended to be small, it only thursts its body 
backwards into the sand as fur as it can, throwing 
out at intervals the particles which fall In 'dpon it, 
till it is rendered of the requisite depth. 

By shutting up olle of thcse grubs in a box witla 
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(J,ub uf In. A,II·Liun magnified, with OM perfect Trap. 
alld another b.g"". 
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loose sand, it has been repeatedly observed construct­
ing its trap of various dimensions, from one to three 
inches in diameter, according to circumstances. When 
it intends to make one of considerable diameter, it 
prol'eeds as methodically as the most skilful architect 
or engineer amongst ourselves. It first examines 
the nature of the soil, whether it be sufficiently dry 
and fine for its purpose, and if so, it begins by 
tracing out a circle, where the mouth of its funnel­
trap is intendt!d to be. Having thus marked the 
limits of its pit, it proceeds to scoop out the interior. 
Getting within the circle, and using one of its legs 
as a shuvel, it places therewith a load of sand on 
the flat part uf its head, and it throws the whole 
with a ,erk some inches beyond the circle. It IS 

worthy of remark that it only use:! one leg in this 
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operation-the one, namely, which is nearest the 
centre of the circle. Were it to employ the others 
iu digging away the sand, it would encroach upon the 
regularity of its plan. Working with great industry 
and adroitness in the manner we have just described, 
it quickly makes the round of its circle, and as it 
works backwards it SOOIl arrives at the point where 
it had commenced. Instead, however, of proceed­
ing from this point in the same direction as before, 
it wheels about and works a rouQ,d in the contrary 
direction, and in this way it avoids throwing all the 
fatigue of the labour on one leg, alternating them 
every round of the circle. 

Were there nothing to scoop out but sand orloose 
earth, the little engineer would have only to repeat 
the operations we have described, till it had completed 
the whole. But it frequently happens in the course ' 
of its labours, sometimes even when they are near a 
close, tllat it will meet with a stone of some size which 
would, if suffered to remain, injure materially the 
perfection of its trap. But such obstacles as this do 
not prevent the insect from proceeding; on the con­
trary, it redoubles its assiduity to remove the obstruc­
tion, as M. Bonnet repeatedly witnessed. , If the 
stone be small, it can manage to jerk it out in the 
l&IIle manner as the sand; but when it is two or 
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three times larger and heavier than its own body, it 
must have recourse to other means of removal. The 
larger stones it usually leaves till the last, and when 
it has removed all the sand which it intends, it then 
proceeds to try what it can do with the less manage­
able obstacles. For this purpose, it crawls backwards 
to the place where a stone may be. and thrusting its 
tail under it, is at great pains to get it properly 
ba4wcedon its. back" by an alternate motion of the 
rings composing its 'body. When it has succeeded 
in adjusting the stone, it crawls up the side of the 
pit with great care and deposits its burden on the 
outside of the circle. Should the stone happen to be 
round, the balance can be kept ol)ly with the greatest 
difficulty, as it has to travel with its load upon a 
slope of loose sand, which is ready to give way at 
every step;. and often when the insect has carried it to 
the very brink it rolls off its back and tumbles down 
to the bottom of the pit, This accident, so far from 
discouraging the ant-lion, only stimulates it to moff' 
persevering efforts. Bonnet observed it renew these 
attempts to dislodge a stone, five or six times. It 
is only when it finds it utterly impossible to succeed, 
that it abandons the design and commences another 
pit in a fresh situation. When it succeeds in getting 
a stone beyond the line of its circle, it is not contented 
with letting it rest there; but to prevent it from ..again 
rolling in, it goes on to push it to a considerable 
distance. . 

The pitfalI, when finished, is usually about three 
inches in diameter at the top, about two inches deep, 
and grsdually contracting into a point in the manner 
of a cone or funnel. In the bottom of this pit the 
ant-lion stations itself to watch for its prey. Should an 
ant or any other insect wander within the verge of the 
funnel, it can scarcely fail to dislodl[e and roll down 
. .ome particles of sand, which will give notice to the 
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ant-lion below to be on the alert. In order to secura 
the prey, R~aumnr, Bonnet, and others have observed 
the ingenious insect throw up showers of sand by 
jerking it from his head in quick succession, till the 
luckless ant is precipitated within reach of the ja.ws 
of its concealed enemy. It feeds only on the blood 
or juice of insects; and as soon as it has extracted 
these, it tosses the dry carcass ont of its den. Its 
next care is to mount the sides of the pitfall and "re­

pair any damage it may have sqffered; and when this 
is accomplished, it again buries itself among the sand 
at the bottom, leaving nothing but its jaw! above the 
snrface, ready to seize the next victim. 

When it is about to change into a pupa, it pro-' 
ceeds in nearly the same manner as the caterpilllll" of 
the water-betony moth (OucuUia sCTopkularitIJ). It 
first builds a case of sand, the particles of which are 
secured by threads of silk, and then tapestries the 
whole with a silken web. Within this it undergoes 
its transformation into a pupa, and in due time, it 
emerges in form of a four-winged fly, closely resem­
bling the dragon-flies (LibelltdtlJ), vulgarly and err0-

neously called lwrse-stingt!l's. 
The instance of the ant-lion naturally leads us to 

consider the design of the Author of Nature in so 
nicely adjusting, in all animals, the means of de­
strucwon and of escape. As the larger quadrupeds 
of prey are provided with a most ingenious machinery 
for preying on the weaker, so are these furnished 
with the most admirable powers of evading their 
destroyers. In the economy of insects, we constantly 
observe, that the means of defence, not only of the 
individual creatures, but of their larve and puplBo 
against the attacks of other insects, and of birds, is 
proportioned, in the ingenuity of their arrangements, 
to the weakness of the insect employing them. Those 
species which multipl~ the quit'kest have the greatest 
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number of enemies. Bradley, an English naturalist, 
has calculated that two sparrows carry. in the course 
of a week, above, three thousand c/loterpillars to the 
young in their nests. But though this is, probably, 
much beyond the truth, it is certain that there, is a 
great and constant destruction of individual$ going 
forward; and yet the species is ne-ver destroyed. In 
this way a balance is kept up, by which one portion 
of animated nature cannot usurp the means of life 
and enjoyment which the world offers to another 
portion. In all matters relating to reproduction, 
Nature is prodigal in her arrangements. Insects 
have more stages to pus through before they attain 
their perfect growth than other creatures. The con­
tinuation of the species is, therefore, in many cases, 
provided for by a much larger number of eggs being 
deposited than ever become fertile. How many 
larvle are produced, in comparison with the number 
which pass into the pupa state; and how many pupe 
perish before they become perfect insects! Every 
garden ill covered with caterpillars; and yet, how 
few moths and butterflies, comparatively, are seen, 
even in the most sunny season! Iusects which lay 
few eggs are, commonly, most remarkable in their 
eGntrivances for their preservation. The dangers to 
which insect life is exposed are manifold; and there-

- fore are the contrivances for its preservation of the 
most perfect kind, and invariably adapted to the 
peculiar habits of each tribe. The same wisdom 
tlete~ines the food of every species of insect; and 
thus some are found to delight in the rose-tree, and 
BOme in the oak. Had it been otherwise, the balance 
of vegetable life would not have been preserved. It 
is for this reason that the contrivances which an 
insect employs for obtaining its food are curious, in 
proportion to the natural difficulties of its structure. 
The ant-lio,~ is carnivorous, but he has not the quick-

O'Q",,,d by GoogIe 



216 INSECT ARCHITECTURE. 

ness of the spider, nor can he 'spread a net over 
a large surface, and issue from his citadel to seize a 
victim which he has caught in his outworks. He is 
therefore taught to dig a trap, where he sits, like the 
unwieldy giants of fable, waiting for some feeble one 
to cross his path. How laborious and patient are 
his operations-how uncertain the chances of success! 
Yet he never shrinks from them, because his'instinct 
tells him that by these contrivances alone can be 
preserve his own existence, and continue that of his 
lpecies. 
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CHAPTER. XII. 

Clothee-Moth, and other Tent-makilll Caterpillan.-Leaf 
and Bark-Minen. 

THER.E are at least five different species of moths 
similar in manners and economy, the caterpillars of 
which feed upon animal substances, such as furs, 
woollen cloths, silk, leather, and, what to the natu­
ralist is no less vexing, upon the specimens of insects 
and other animals preserved in his cabinet. The 
moths in question are of the family named Tinea by 
entomologists, such as the tapestry-moth (nnea 14-
petzella), the fur-moth (Tinea peltionella), the wool­
moth (Tinea vestianeUa), the cabinet-moth (Tinea 
de,truclm, STEPHENS), &c. 

The moths themselves are, in the winged state, 
small, and well fitted for making their way through 
the most minute hole or chink, so that it is scarcely 
possible to exclude them by the closeness of a ward­
robe or a cabinet. * If they cannot effect an entrance 
when a drawer is out, or a door open, they will con­
trive to glide through the key-hole; and if they once 
get in, it is no easy matter to dislodge or destroy 
them, for they are exceedingly agile, and escape out 
of sight in a moment. Moufet is of opinion that the 
.ancients possessed an effectual method of preserving 
"tuffs from the moth, because the robes of Servius 
Tullius were preserved up to the death of Sejanus, 
a period of more than five hundred years. On turning 
to Pliny to learn this secret, we find him relating that 
stuff laid upon a coffin will be ever after safe from 
moths; in the same way as a person once stung by a 

* See fig. tL p. 221. 
o 
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scorpion will never afterwards be stung by a bee, or a 
wasp, or a hornet! Rhasis again says, that cantha­
rides suspended in a house drive away moths; and, 
he add.~, that they will not touch anything wrapped in 
a lion's skin !-the poor little insects, .says Rt!aumur . 
sarcastically, being probably in bodily fear of so ter­
rible an animal." Such are the stories which fill the 
imagination even of philosophers, till real science 
entirely expels them. 

The eftluvium of camphor or turpentine, or fumiga­
tion by sulphur or chlorine may sometimes kill them, 
when in the winged state, but this will have no effect 
upon their eggs, and seldom upon the caterpillars; 
for they wrap themselves up too closely to.oo easily 
reached by any agent except heat. This, when it can 
be conveniently applied, will be certain either to dis­
lodge or to kill them. When the eftluvium of tur­
pentine, however, reaches the caterpillar, Bonnet 
says it falls into convulsions, becomes covered with 
livid blotches, and dies. t 

,The mother insect takes care to deposit her eggs 
on or near such substances 8.11 she instinctively fore­
knows will be best adapted for the food of the young, 
taking care to distribute them so that there may be 
a plentiful supply and enough of room for each. We 
have found, for example, some of those caterpillars 
feeding upon the shreds of cloth used in training 
wall-fruit trees; but we never saw more than two 
caterpillars on one shred. This scattering of the 
~s in many places renders the effects of the cater­
pillars more injurious, from their attacking many 
parts of a garment or a piece of stuff at the same 
time·t 

When one of the caterpillars of this family issues 

• Reaumur, Mem. Hilt. Inaectel, iii. 70. 
t Contemplation de la Nature, part xii. chap. x. note. 

1 J. R. 
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from the egg, its first care is to provide itself with. 
domicile, which indeed seems no less indispensable 
to it than food; for, like all caterpillars that feed 
under cover, it will not eat while it remains unpro­
tected. Its mode of building is very similar to that 
which is employed by other caterpillars that make 
use of extraneous materials. The foundation or 
frame-work is made of silk secreted by itself, and 
into this it interweaves portions of the material 
upon which it feeds. It is said by Bingley, that 
"after having spun a fine coating of silk immediately 
around its body, it cuts the filaments of the wool or 
fur close by tIle thread of the cloth, or by the skin, 
with its teeth, which act in the manner of scissors, 
into convenient lengths, and applies the bits, one b,. 
one, with great dexterit;y, to the out&ide of its silken 
case."· This statement, however, is erroneous, 
and inconsistent with the proceedings not onI,. ot 
the clothes-moth, but of every caterpillar that con­
structs a coverin~. None of these build Crom within 
outwards, but umforml,. commence with the exterior 
wall, and finish by lining the interior with the fineat 
materials. Rt!aumur, however, found that the newl,.­
hatched caterpillars lived at first in a cue of silk. 

We have repeatedly witnessed the proceedings of 
these insecta from the very foundation of their struc­
tures; and, at the moment of writing this, we turned 
out one Crom the carcase of an "old lady moth" 
(Momw maura, OCBSENBEIJII.) in our cabinet, and 
placed it on a desk covered with green cloth, where 
it might find materials for constructing another 
dwelling. It wandered about for halt a da,. before 
it began its operations; but it did not, as is .. erted 
by Bonnet, and Kirby and Spence, "in moving from 
place to place, seem to be as much incommoded by 
the long hairs which surround it, as weare bJ 

• Animal Biograpby. vol iii. p. 330. 3rd ed. 
02 
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walking amongst high grass," nor, "accordingly, 
marching scythe in hand," did it, " with its teeth, cut 
out a smooth road.... On the contrary, it did not 
cut a single hair, till it selected one for the founda­
tion of ita intended structure. This i~ cut very near 
the cloth, in order, we suppose, to have it as long 88 
possible; and placed it on a line with its body. It 
th"n immediately cut another, and placing it parallel 
to the first, bound both together with a few threads of 

, its own silk. The same process was repeated with 
other hairs, till the little creature had made a fabric of 
80me thickness, and this it went on to extend till it 
W88 large enough to cover its body; which (as is 
usual with caterpillars) it employed as a model and 
measure for regulating its operations. We remarked 
that it made choice of longer hairs for the outside 
than for the parts of the interior, which it thought 
necessary to strengthen by fresh additions; but the 
chamber was ultimately finished by a fine and closely 
woven tapestry of silk. We could see the progress of 
its work, by looking into the opening at either of the 
ends; for at this stage of the structure the walls are 
quite opaque, and the insect concealed. It may be 
thus observed to turn round, by doubling itself and 
bringing its head where the tail had just been; of 
course, the interior is left wide enough for this pur­
pose, and the centre, indeed, where it turns, is always 
wider than the extremities. t 

When the caterpillar increases in length, it takes 
care to add. to the length of ita house, by working-in 
fresh hairs at either end; and if it be shifted to stuffs 
of dift"erent colours, it may be made to construct a 
party-coloured tissue, like a Scotch plaid. Reaumur 
cut oft" with scisson a portion at each end, to compel 
the insect to make up the deficiency. But the cater­
pillar increases in thickness as well as in length, 80 

• Bonnet, xi. Po 204. Kirby and Spence, low. i. 464. 6th eeL 
t J. R. 
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that its first house becoming too narrow, it must 
either enlarge it, or build a new one. It prefers the for­
mer as less troublesome, and accomplishes its purpose 
"as dexterously," says Bonnet, "as any tailor, and 
sets to work precisely as we should do, slitting the 
case on the two opposite sides, and then adroitly in­
serting between them two pieces of the requisite size. 

Com. ~. qf 1M CIotltn-JlolA (Ta- ~UioMl14)-o. calmpm ... 
feediag in • case. which has heeD leagtheoed by ovalo or dilfel'ellt 
colours. h. cue cut at the eodo for experimeDt. c. cue cut opeD. 
by th. 1_. for eDJargiog it. 11," the clolh .. molh. iD their 
perfect otate. wileD. as they c .... to eat. they do Dofurther iDjury. 

It does not, however, cut open the case from one end 
to the other at once; the sides would separate too 
far asunder, and the insect be left naked. It therefore 
first cuts each side about half way down, beginning 
sometimes at the centre and sometimes at the end, 
(Fig. c.) and then, after having filled up the fissure, 
proceeds to cut the remaining half; so that, in fact, 
four enlargements are made, and four separate pieces 
inserted. The colour of the case is always the same 
as that of the stuff from which it is taken. Thus, if 
its original colour be blue, and the insect, previously 
to enlarging it, be put upon red cloth, the circles a' 



222 INSECl' ARCHITECJ.'URB. 

the end, and two stripes down the middle, will be 
ted."· Rt!aumur found that they cut these enlarge­
ments in no precise order, but sometimes continuously, 
and sometimes opposite each other, inclli£erently. 

The Bame naturalis1: says he never knew one leave 
its old dwelling in order to build a new, though, when 
once ejected by force from its house, it would never 
enter it again, as some other species of caterpillars 
will do, but always preferred building another. We, 
on the contrary, have more than once seen them leave 
an old habitation. The very caterpillar, indeed, whose 
history we have above given, first took up its abode 
in a specimen of the ghost-moth (Hepialus humuli), 
where, finding few suitable materials for building, it 
had recourse to the cork of the drawer, with the 
chips of which it made a structure almost as warm 
as it would have done from wool. Whether it took 
offence at our disturbing it one day, or whether it 
did not find sufficient food in the body of the ghost­
moth, we know not; but it left its cork house, and 

. travelled about eighteen inches, selected "the old 
lady," one of the largest insects in the drawer, and built 
a new apartment composed partly of cork as before, 
and partly of bits clipt out of the moth's wings.t 

We have seen these caterpillars form their habita­
tions of every sort of insect, from a butterfly to a 
beetle; and the soft feathery wings of moths answer 
their purpose very well: but when they fall in with 
such hard materials as the musk-beetle (CertrlllllJJz 
moschatus) or the large Bcolopendra of the West 
Indies, they find some difficulty in the building. 

When the structure is finished, the insect aeems 
itself secure to feed on the materials of the cloth or 
other animal matter within its reach, provided it 
is dry and free from fat or grease, which Rtlaumur 

• Bonnet, vol. is. p. 203. t J. R. 
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found it would not touch. This may probably be the 
origin of the practice of putting a bit of candle with 
furs, &c., to preserve them from the moth. For 
building, it always selects the straightest and loosest 
pieces of wool, but for food it prefers the shortest and 
most compact; and to procure these it eats into the 
body of the stuff, rejecting the pile or nap, which it 
necessarily cuts across at the origin, and permits to 
fall; leaving it threadbare, as if it had been much 
worn. It must have been this circumstance which 
induced Bonnet to fancy (as we have already men­
tioned) that it cut the hairs to make itself a smooth 
eonifort&ble path to walk upon. It would be equally 
correct to say that an ox or a sheep dislikes walking 
amongst long grass, and therefore eats it down in 
order to clear the way. 

TENT-MAKING CATERPILLARS. 

The caterpillars of a family of small moths (Tinei­
dtB), which feed on the leaves of various trees, such 88 
the hawthorn, the elm, the oak, and most fruit-trees, 
particularly the pear, form habitations which are 
exceedingly ingenious and elegant. They are so 
very minute that they require clo8e inspection to 
discover them; and to the cursory observer, unac­
quainted with their habits, they will appear more like 
the withered leaf-scales of the tree, thrown off when 
the buds expand, than artificial structures made by 
insects. It is only indeed, by seeing them move 
about upon the leaves, that we discover they are in­
habited by a living tenant, who carries them as the 
snail does its shell. 

These tents are from a quarter of an inch to an 
inch in length, and usually about the breadth of an 
oat-straw. That they are of the colour of a withered 
leaf is not surprising; for they are actually composed 
of a piece of leaf; not, however, cut out from the 
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whole thickness, but artfully separated from the 
upper layer, as a person might separate one ot the 
leaves ot paper trom a sheet of pasteboard. 

A caterpillar'. tentupoD a lcafof the elm. II, II. the part of the 
leaf from which the tent hal been out ouL 6. the tent ilIelt. 

The tents ot this class ot caterpillars, which are 
tound on the elm, the alder, and other trees with ser­
rated leaves, are much in the shape ot a minute 
~old-fish. They are convex on the back, where the 
mdentations of the leaf out of which they have 
been cut add to the resemblance, by appearing like 
the dorsal fins of the fish. By depriving one ot those 
caterpillars common on the hawthorn of its tent, 
for the sake of experiment, we put it under the ne­
cessity of making another; for, as Pliny remarks of 
the clothes-moth, they will rather die of hunger than 
feed unprotected. When we placed it on a fresh 
hawthorn leaf, it repeatedly examined every part of it, 
as if seeking for its lost tent, though, when this was 
put in its way, it would not again enter it; but, after· 
some delay, commenced a new one.-

For this purpose, it began to ~at through one of 
the two outer membranes which compose the leaf 
and enclose the {>ulp (parenchttma), some of which, 
also, it devoured, and then tfirust the hinder part 
of its body into the perforation. The cavity, how­
ever, which it had formed, being yet too small for 
its reception, it immediately resumed the task of 
making it larger. By continuing to gnaw into the 
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pulp between the membranes of the leaf (for it took 
me greatest care not to puncture or injure the mem­
branes themselves), it soon succeeded in mining out 
a gallery rather larger than was sufficient to contain 
its body. We perceived that it did not throw out as 
rubbish the pulp it dug into, but devoured it as food, 
-a circumstance not the least remarkable in its pro­
ceedings. 
. As the two membranes of leaf thus deprived of the 

enclosed pulp appeared white and transparent, every 
movement of the insect within could be distinctly 
seen; 'and it was not a littl~ interesting to watch its 
ingenious operations while it was making its tent from 
the membranes prepared as we have just described. 
These, as ~aumur bas remarked, are in fact to tho 
insect like a piece of cloth in the hands of a tailor; 
and no tailor could cut out a shape with more neat­
D818 and dexterity than this little workman does. As 
the caterpillar is furnished in its mandibles with an 
excellent pair of scissors, this may not appear to be 
a difficult task; yet when we examinv the matter 
more minutely, we find that the peculiar shape of the 
two extremities requires different curvatures, and this, 
of course, renders the operation no less complex, as 
Reaumur subjoins, than the shaping of the pieces of 
cloth for a coat. - The insect, in fact, shapes the mem­
branes slightly convex on one side and concave on the 
other, and at one end twice as large as at the other. 
In the instance wbit:h we observed, beginning at the 
larger end, it bent them gently on each side by press­
ing them with its body thrown into a curve. We 
have not said it cuts, but shapes its materials; for it 
must be obvious that if the insect had cut both the 
membranes at this stage of its operations, the pieces 
would have fallen and carried it along with them. 

To obviate such an accident, it proceeded to join 
• Mem. Hilt. IlI8ect iii. r 106. 
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the two edges, and secure them firmly with silk, 
befor it made a single incision to detach them. 
When it had in this manner joined the two edges 
alon~ one of the sides, it inserted its head on the 
outslde of the joining, first at one end and then at the 
other, gnawing the fibres till that whole side was 
separated. It proceeded in the same manner with 
the other side, joining the edges before it cut them; 
and when it arrived at the last fibre, the only remain­
ing support of its now finished tent, it took the pre­
caution, before snipping it, to moor the whole to the 
uncut part of the leaf by a cable of its own silk. 
Consequently, when it does cut the last nervure, it is 
secure from falling, and can then travel alon~ the leaf, 
carrying its tent on its back, as a snail does Its shell." 

ca, the caterpillar occupying Ihe space il h ... ea~en between the 
cntlet. of the 1 •• f. b, a porticon of the upper outlCle. cut out for 
the formation of the tent. c. tho tent nearly colllplried. 4. tile 
perfect tent, with tbe caterpillar protruding ito head. 

We have just discovered (No;. 4th, 1829), upon 
the nettle a tent of a very singular appearance, in 
consequence of the materials of which it is made. 
The caterpillar seems, indeed, to have proceeded ex­
actly in the same manner as those which we have 
described, mining first between the two membranes 
of the leaf, and then uniting these and cutting out 
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his tent. But the tent itselflooks singular from being 
allover studded with the stinging bristles of the 
nettle, and forming a no less formidable coat of mail 
to the little inhabitant, than the spiny hide of the 
hedgehog. In feeding, it does not seem to have 
mined into the leaf, but to have eaten the whole of 
the lower membrane, along with the entire pulp, 
leaving nothing but the upper membrane untouched. * 
During the summer of 1830, we discovered a verr 
large tent which had been formed out of a blade of 
grass; and another stuck allover with chips of leaves 
upon the common maple. 

TBNTS OP STONB-MASON CATBRPILLARS. 

The caterpillar ala small moth (nnea), which feeds 
upon the lichens growing on walls, builds for itself a 
moveable tent of a very singular kind. M. de la Voye 
was the first who described these insects; but though 
they are frequently overlooked, from being very small, 
they are by no means uncommon on old walls. 
Rtlaumur observed them regularly for twenty years 
together, on the terrace-wall of the Tuileries at Paris; 
ana they may be found in abundance in similar situ­
ations in this country. This accurate observer refuted 
by experiment the notion of M. de la Voye, that the 
caterpillars fed upon the stones of the wall; but he 
satisfied himself that they detached particles of the 
atone for the purpose of building their tents or sheaths 
(fw!rreaux), as he calls their dwellings. In order 
to watch their mode of building, Rtlaumur gently 
ejected half a dozen of them from their homes, and 
observed tht'm detach ~rain after grain from a piece 
of stone, binding each mto the wall of their building 
with silk, till the cell acquired the requisite magnitude, 
the whole operation taking about twenty-four hours 
of continued labour. M. de Ill. Voye mentions small 
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granular bodies of a greenish colour, placed irregll­
larly on the exterior of the structure, which he calls 
eggs; but we agree with Rtlaumur in thinking it; 
more probable that they are small fragments of moBS 
or lichen intermixed with the stone: in fact, we have 
ascertained that they are so. * 

When these little architects prepare for their 
change into chrysalides before becommg moths, they 
attach their tents securely to the stones over which 
they have hitherto rambled, by spinning a strong 
mooring of silk, 80 as not only to fill up every inter­
stice between the main entrance of the tent and the 
stone, but also weaving a close thick curtain of the 
same material, to shut up the entire aperture. 

Lie_-r_.., ~1l<Jr,. bolA o/lluW lOlIta,," ri~B "l1li IA4Pf/Vtl. 

It is usual for insects which form similar struc­
tures, to issue, when they assume the winged state, 
from the broader end of their habitation; but our 
Uttle stone-mason proceeds in a different manner. It 
leaves open the apex of the cone from the first, for 
the purpose of ejecting its excrements, and latterly 
it enlarges this opening a little, to allow of a free 
exit when it acquires wings; taking care, however, 
to spin over it a canopy of silk, as a temporary pro­
tection, which it can afterwards burst through with-

*J. R. 
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out difficulty. The moth itself is very much like the 
common clothes-moth in form, but is of a gilded 
bronze colour, and considerably smaller. 

In the same locality, M. de Maupertuis found a 
numerous brood of small caterpillars, which employed 
grains of stone, not, like the preceding, for building 
feedinp;-tents, but for their cocoons. This caterpillar 
was of a brownish-grey colour, with a white line 

. along the back, on each side of which were tufts of 
hair. The cocoons which it built were oval, and 
less in size than a hazel nut, the grains of the stone 
being skilfully woven into irregular meshes of silk. 

In June, 1829, we found a numerous encampment 
of the tent-building caterpillars described by MM. 
de la Voye and Reaumur, on the brick wall of a gar­
den at Blackheath, Kent. - They were so very small, 
however, and so like the lichen on the wall, that, bad 
not our attention been previously directed to their 
habits, we should have considered them as portions of 
the wall; for not one of them was in motion, and it 
was only by the neat, turbinated, conical form in which 
th~y bad constructed their habitations, that we detected 
them. We tried the experiment above-mentioned, of 
ejecting one of the caterpillars from its tent, in order 
to watch its proceedings when constructing another; 
but probably its haste to procure shelter, or the arti­
ficial circumstances into which it was thrown, influ­
enced its operations, for it did not form so good a 
tent as the first, the texture of the walls being much 
slighter, while it was more rounded at the apex, and 
of course not so elegant. Reaumur found, in all his 
similar experiments, that the new structure equalled 
the old; but most of the trials of this kind which we 
have made correspond with the inferiority which we 
have here recorded. The process indeed is the saml', 
but it seems to be done with more· hurry and less 

$J. R. 
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care. It may be, indeed, in some CUeI, that the 
supply of silk necessary to unite the bits of stone, 
earth, or lichen employed, is too scanty for perfect­
ing a second structure. 

We remarked a very singular circumstance in 
the operations of our little architect, which seems 
to have escaped the minute and accurate attention 
of R.t!aumur. When it commenced its structure, it 
was indispensable to lay a foundation for the walls 
about to be reared; but as the tent was to be moveable 
like the shell of a mail, and nbt stationary, it would 
not have answered its end to cement the foundation 
to the wall. We had foreseen this difficulty, and felt 
not a little interested in discovering ~ow it would be 
got over. Accordingly, upon watching its move­
ments with some attention, we were soon gratified 
to perceive that it used its own body ft8 the pri­
mary support of the building. It fixed a thread 
of silk upon one of its right feet, warped it over to the 
corresponding left foot, and upon the thread thus 
stretched between the two feet, it glued grains of 
stone and chips of lichen, till the wall was of the re­
quired thickne88. Upon this, as a foundation, it 
continued to work gIl it had formed a small portion 
in form of a parallelogram; and, proceeding in a 
similar way, it was not long in making a ring a very 
little wider than sufficient to admit its body. It ex­
tended this ring in breadth, by working on the inside 
only, narrowing the diameter by degrees, till it began 
to take the form of a cone. 'The apex of this cone 
was not closed up, but left as an aperture through 
which to eject its excrements. 

It is worthy of remark, that one of the caterpillars 
which we deprived of its tent attempted to save itself 
the trouble of building a new one, by endeavouring 
to unhouse one of its neighbours. For this purpose, 
it got upon the outside of the inhabited tent, and 
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sliding its head down to the entrance, tried to make 
its way into the interior. But the rightful owner 
did not choose to give up his premises so easily j and 
fixed his tent down so firmly upon the table where 
we had placed it, that the intruder was forced to 
abandon his attempt. The instant, however, that 
the other unmoored his tent and began to move about, 
the invader renewed his efforts to eject him, per­
severing in the struggle for several hours, but with­
out a chance of success. At one time we imagined 
that he would have accomplished his felonious in­
tentions j for he bound down the apex of the tent< to 
the table with cables of silk. But he attempted his 
entrance at the wrong end. He ought to have tried 
the aperture in the apex, by enlarging which a 
little he would undoubtedly have made good his 
entrance j and as the inhabitant could not have 
turned upon him for want of room, the castle must 
have been surrendered. This experiment, however, 
was not tried, and there was no hope for him at the 
main entrance. 

MUFF-SHAPED TENTS. 

The ingenuity of man has pressed into his service 
not only the wool, the hair, and even the skins of 
animals, but has most extensively searched the vege­
table kingdom for the materials Qf his clothing. In 
all this, however, he is rivalled by the tiny inhabi­
tants of the insect world, as we have already seen j 
and we are about now to give an additional instance 
of the art of a species of caterpillars which select a 
warmer material for their tents than even the cater­
pillar of the clothes-moth. It may have been remarked 
by many who are not botanists, that the seed-catkins 
of the willow become, as they ripen, covered with a 
species of down or cotton, which, however, is too 
short in the fibre to be advantageously employed in 
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our manufactures. But the caterpillars to which we 
have alluded. find it well adapted for their habita­
tions. 

The muff-looking tent in which we find the8e in-
8ects does not require much trouble to construct; 
for the caterpillar does not, like the clothes-moth 
caterpillar, join the willow-cotton together, fibre by 
fibre-it is contented. with the state in which it 
finds it on the seed.. Into this it burrows, lines the 
interior with a tapestry of silk, and then detaches the 
whole from the branch where it was growing, and 
carries it about with it 81 a protection while it is 
feeding.· 

•• bruch of the wUl_. with ...t opik ....... red with eoItOD • 
•• • uJI'.t ....... oIe orthiaCGttoD by c. th. ealerpillar. 

• Reaumur, iii. p. 130. 
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An inquiring friend of Reaumur having found 
one of these insects floating about in its muff-tent 
upon water, concluded that they fed upon aquatic 
plants: but he was soon convinced that it had only 
been blown down by an accident, which must fre­
quently happen, as willows 80 often hang over water. 
May it not be that the buoyant materials of the tent 
were intended to furnish the little inhabitant with a 
life-boat, in which, when it chanced to be blown into 
the water, it might sail safely ashore and regain its 
native tree r 

LEAP-MINING CATERPILLARS. 

The process of mining between the two mem­
branes of a leaf is carried on to more extent by mi­
nute caterpillars allied to the tent-makers above 
described. The tent-maker never deserts his house, 
except when compelled, and therefore can only mine 
to about half the length of his own body; but the 
miners now to be considered make the mine itself 
their dwelling-place, and as they eat their way they 
lengthen and enlarge their galleries. A few of 
these mining caterpillars are the progeny of small 
weevils {CurctdiunidtIJ), some of two-winged flies 
( Diptera), but the greater number are produced from 
a genus of minute moths «(Ecoplwra, LATR.), which, 
when magnified, appear to be amongst the most 
-splendid and brilliant of nature's productions, vying 
even with the humming-birds and diamond-beetles 
of the tropics, in the rich metallic colours which be­
spangle their wings. Well may Bonnet call them 
" tiny miracles of nature," and regret that they are 
not en grand. $ 

There are few plants or trees whose leaves may not, 
at lOme season of the year, be found mined by these 

• Bozmet, Contempt de 1a Nature, Part xii. 
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caterpillars, the track of whose progress appearll . on 
the upper surface in winding lines. Let us take one 
of the moat common of these for an example,-that 
of the rose-leaf, produced by the caterpillar of Ray's 
golde~-silver spot (Argyromi,qes RayeUa1 CURTIS?, 
of which we have just gathered above a dozen specI­
mens from one rose-tree.-

lMifafW JlOflWg &.(&".ll111i ... ). faille" by Cawpilltlrl 
qfb!l1Jl'Ofl'ig .. , 

It may be remarked, that the winding line is 
black, closely resembling the tortuous course of a 
river on a map,-beglnning like a small brook, and 
gradually increasing in breadth as it proceeds. This 
representation of a river exhibits, besides, a narrow 
white valley on each side of it, increasing as it goes, 
till it terminates in a broad delta. The valley is the 
portion of the inner leaf from which the caterpillar 
has eaten the pulp (parenchyma), while the river 
itself nas been formed by the liquid eiectamenta of 
the insect, the watery part becoming evaporated. In 
other species of miners, however, the dung is hard 

*1. R. 



MINING CATERPILLARS. 235 

and dry, and consequently these only exhibit the 
valley without the river. (See p. 23'7.) 

On looking at the back of the leaf, where the wind­
ing line begins, we uniformly find the shell of the 
very minute egg from which the caterpillar has been 
hatched, and hence perceive that it digs into the leaf 
the moment it escapes from the egg, without wan­
dering a hair's breadth from the spot; as if afraid 
lest the air should visit it too roughly. The egg is, 
for the most part, placed upon the midrib of the rose­
leaf, but 1I0metimes on one of the larger nervures. 
When once it has got within the leaf, it seems to 
pursue no certain direction, sometimes working to 
the centre, sometimes to the circumference, some­
times to the point, and sometimes to the base, and 
even, occasionally, crossing or keeping parallel to 
its own previous track. 

The most marvellous circumstance, however, is 
the minuteness. of its workmanship; for though a 
rose leaf is thinner than this paper, the insect finds 
room to mine a tnnnel to live in, and plenty of food, 
without touching the two external membranes. Let 
anyone try with the nicest dissecting instruments to 
separate the two plates of a rose leaf, and he will 
find it impossible to proceed far without tearing one 
or other. The caterpillar goes still further in mi­
nute nicety; for it may be remarked, that its track 
can ouly be seen on the upper, and not on the under 
surface of the leaf, proving that it eats as it pro­
ceeds only half the thickness of the pulp, or that 
portion of it which belongs to the upper membrane 
olthe leaf. 

We have found this little miner on almost every 
sort of rose-tree, both wild and cultivated, including 
the sweet-briar, in which the leaf being'very small, 
it requires nearly the whole parenchyma to feed one 
caterpillar. They seem, however, to prefer the foreign 
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monthly rose to any of our native species, and there are 
few trees of this where they may not be discovered.-

Tunnels, very analogous to the preceding, may be 
found upon the common bramble (Rubus fndit:osus) ; 
and on the holly, early in spring, one whicil is in form 
of an irregular whitish blotch. But in the former 
case, the little miner seems to proceed more regularly, 
always, when newly hatched, making directly for the 
circumference, upon or near which also the mother­
moth deposits her egg, and winding along for half 
the exteut of the leaf close upon the edge, following, 
in some cases, the very indentations formed by the 
terminating nervures. 

lAaf of the Dew-berry Bramble (RrJna ~,;'"), mUud by Calw­
pillar •• 

The bramble-leaf miner seems also to differ from 
that of the rose~leaf, by eating the pulp both from 
the upper and under surface, at least the track is 
equally distinct above and below; yet this may arise 
from the different consistence of the leaf pulp, that 
in the rose being firm, while that of the bramble is 
soft and puffy. 

On the leaves of the common primrose (Primula 
veris), as well as on the garden variety of it, the 

• • See Insect Tranaformatiom, p. 70. 
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polyanthus, one of those mining-caterpillars may vt!t1 
frequently be found. It is, however, considerably 
different from the preceding, for there is no black 
trace-no river to the valley which it excavates: ita 
ejectamenta, being small and solid, are seen, when the 
leaf is dried, in little black points like grains of sand. 
This miner, also, seems more ~ial than the pre­
ceding to the midrib and its VIcinity, in consequence 
of which its path is seldom so tortuous, and often 
appears at its extremity to terminate in an area, com­
paratively extensive, arising from its recrossing iw 
previous tracks.· 

lAa/ of tIv Primrw. (Primtt/a -V), mM 6r .. caI"";llar. 

Swammerdam describes a mining caterpillar which 
he found on the leaves of the alder, though it did 
not, like those we have just described, excavate a 
winding gallery; it kept upon the same spot, and 
formed only an irregular area. A moth was pro­
duced from this, whose upper wings, he says, 
" shone and glittered moat gloriously with crescents 
of ~old, silver, and brown, surrounded by borders of 
delIcate black." Another area miner which he found 
on the leave!! of willows, as many as seventeen on 
one leaf, producing what appeared to be rusty spots, 
was metamorphosed into a very minute weevil 
( Curculio ~noc.). He says he has been informed, 

• S. R. 
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that, in warm climates, worms an inch long are found 
in leaves, and adds, with great simplicity, .. on these 
many fine experiments might have been made, if 
the inhabitants bad not laboured under the cursed 
thirst of gold."· 

The vine-leaf miner, when about to construct its 
cocoon, cuts, from the termination of its gallery, two 
pieces of the membrane of the leaf, deprived of their 
pulp, in a similar manner to the tent-makers de­
scribed above, uniting them and lining them with 
silk. This she carries to some distance before she 
lays herself up to undergo her change. Her mode 
of walking under her burthen is peculiar, for, not 
contented with the lIecurity of a single thread of silk, 
she forms, as Bonnet saya, "little mountains (mon­
ticules) of silk, from distance to distance, and seizing 
one of these with her teeth, drags herself forward, and 
makes it a scaffolding ftom which she can build 
another."t Some of the miners, however, do not 
leave their galleries, but undergo their transforma­
tions there, taking the precaution to mine a cell, not 
in the upper, but in the under surface j others only 
shift to another portion of the leaf. 

SOCIAL LEAP.MINERS. 

The preceding descriptions apply to caterpill. 
who construct their mines in solitude, there being 
seldom more than one on a leaf or leaflet, unlesa 
when two mother-flies happen to lay their eggs on the 
aame leaf; but there are others, such as the miners 
of the leaves of ~e henbane (Hyoscya1llUS nigt!1'), 
which excavate a common area in concert-ftom foUl' 
to eight forming a colony. These are very like flesh­
maggots, being larger than the common miners; the 

• Swammerd. Book of Nature, vol. ii. p. 84. 
,t Contempl. de la Nature, part m. po 197. 
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leaves of this plant, from being thick and JUICY, 
giving them space to work and plenty to eat. 

Most of the solitary leaf-miners either cannot or 
will not construct a new mine, if ejected by an ex­
perimenter from the old, as we have frequently 
proved; but this is not the case with the social 
miners of the henbane leaf. Bonnet ejected one of 
these. and watched it with his glass till it com­
menced a new tunnel. which it also enlarged with 
great expedition; and in order to verify the I88ertion 
of Rt!aumur. that they neither endeavour nor fear to 
meet one another. he introduced a second. Neither'" 
of them manifested any knowledge of the other's 
contiguity. but both worked hard at the gallery. lUI 

did a third and a fourth which he afterwards intro­
duced; for though they seemed uneasy. they never 
attacked one another. as the solitary ones often do 
when they meet.-

BA~1[-IIININQ CATERPILLARS. 

A very different order of mining caterpillars are 
the progeny of various beetles. which excavate their 
~alleries in the soft inner bark of trees. or between 
It and the young wood (..4lburnum). Some of these, 
though small, commit extensive ravages, as may rea­
dily be conceived when we are told that as many as 
eighty thousand are occasionally found on one tree. 
In 1783 the trees thus destroyed by the printer-beetle 
(Tomicw tyrJofJf"aphus. LATR.), so called from ita 
tracks resembling letters,·amounted to above a mil­
lion and a half in the Hartz forest. It appears there 
periodically, and confines ita ravages to the fir. This 
msect is said to have been found in the neighbour-
hood of London. . 

On taking off the bark of decaying poplars and 
willows, we have frequently met with the tracks of 

Bonnet, ObeeIT. Bur Ie. I_tell, voL ii. P. 426. 
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a miner of this order, extending in tortuous path­
ways, about a quarter of an inch broad, for severai 
feet and even yards in length. The excavation is 
not circular, but a compressed oval, and crammed 
throughout with a dark-coloured substance like saw­
dustr-the excrement no doubt of the little miner, 
who is thereby protected from the attacks of staphy­
linidtB, and other predaceous insects, from beliind. 
But though we have found a great number of these 
subcortical tracks, we have never discovered one of 
the miners, though they are very probably the grubs 

,. of the pretty musk-beetle (Cerambyx moschatus), 
which are so abundant in the neighbourhood of the 
trees in question, that the very air in summer is per­
fumed with their odour.-

Another capricorn-beetle of this family is no less 
destructive to bark in its perfect state, than the above 
are when grubs, as from its habit of eating round a 
tree, it cuts the course of the returning sap, and de­
stroys it. 

CGpricvnI IJ.t. (OertJlllbyz Lmnia _pili"'" J, rotIIIIIitII "1M 
bar" of" ttw. 
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CHAPTER XIII. 

Struct'!_ of Grauhoppen, Crickets, and BeetleL 

GRA.SSHOPPERS, locusts, crickets, and beetles are, in 
many respects, no lese interesting than the insects 
whose architectural proceedings we have already de­
tailed. They do not, indeed, build any edifice for 
the accommodation of themselves or their progeny; 
but most, if not all of them, excavate retreats in walls 
or in the ground. 

The house-cricket (Acheta domestica) is well 
known for its habit of picking but the mortar of 
ovens and kitchen fire-places, where it not only 
enjoys warmth, but can procure abundance of food. 
It is usually supposed that it feeds on bread. M. 
Latreille says it only eats insects, and it certainly 
thrives well in houses infested by the cockroach; 
but we have also known it eat and destroy lamb's­
wool stockings, and other woollen stuffs, hung near 
a fire to dry. It is evidently not fond of hard labour, 
but prefers those places where the mortar is already 
loosened, or at least is new, 80ft, and easily scooped 
out; and in this way it will ~ covert ways from 
room to room. In summer, criCkets often make ex­
cursions from the house to the neighbouring fields, -
and dwell in the crevices of rubbish, or the cracks 
made in the ground by dry weather, where they chirp 
as merrily as in· the snuggest chimney-comer. Whe-· 
ther they ever d~ retreats in such circumstances, we 
have not ascertained; though it is not improbable 
they may do so for the purpose of making nests. 

P 
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M. Bory St. Vincent tells us, that the Spaniards areso 
fond of crickets, that they keep them in cages like 
singing-birds. * 

THE MOLE-CRICklT. 

The insect called, from its similarity of habits to 
the mole, the mole-cricket (Gryllotalpa vulgaris, 
LATR.), is but too well known in gardens, com-fields, 
and the moist banks of rivera and ponds, in some 
parts of England, such &8 Wiltshire and Hampshire, 
though it is comparatively rare or unknown in others. 
It burrows in the ground, and forms extensive gal­
leries similar to those of the mole, though smaller; 
and these may always be recognized by a slightly­
elevated ridge of mould; for the .insect does not 
throw up the earth in hillocks like the mole, but 
gradually, &8 it digs along, in the manner of the field­
mouse. In this way it commits great ra~in hot­
beds and in gardens, upon pease, young cab es, and 
other vefSetables, the roots of which it is said to evour. 
It is not lmprobable, we think, that, like its congener, 
the house-cricket, it may also prey upon underground 
insects, and undermine the plants to get at them, as 
the mole has been proved to do. Mr. Gould, indeed, 
fed a mole-cricket for several months upon ants. 

The structure of the mole-cricket's arms and hands 
(if we may call them so) is admirably adapted for 
these operations, being both very strong, and moved 
by a peculiar apparatus of muscles. The breast is 
formed of a thick, hard, horny substance, which is 
further strengthened within by a double frame-work 
of strong gristle, in front of the extremities of which 
the shoulder-blades of the arms are firm)y-jointed; a 
Structure evidently intended to prevent the breast 
from being injured by the powerful action of the 

• Diet. Claaique d'Biit. Nat. Art. Grillou. 
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muscles of the arms in digging. The arms them­
selves are strong and broad, and the hand is furnished 
with four large sharp claws, pointing somewhat ob­
liquely outwards, this being the direction in which 
it digs, throwing the earth on each side of its course. 
So strongly, indeed, does it throw out its arms, that 
we find it can thus easily support its own weight 
when held be~een the finger and thumb, as we have 
tried upon half a dozen of the living insects now in 
our possession. 

n. Mol. CricMt, ","1& a IIfJ11Grat. OIdlim of 11M of it. 1atmtI.. 

The nest which the female constructs for her eggs, 
in the beginning of May, is well worthy of attention. 
The Rev. Mr. White, of Selbome, tells us that a 
gardener, at a house where he WII8 on a visit, while 
mowing grass by the side of a canal, chanced to 
strike his lIythe too deep, and pared oft' a large piece 
of turf, laying open to view an interesting scene of 
domestic economy. There was a pretty chamber dug 
in the clay, of the form and about the dimensions it 
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would have had if moulded by an egg, the walls 
being neatly smoothed and polished. In this little 
cell were deposited about a hWldred eggs, of the 
size and form of caraway-comfits, and of a dull tar­
nished white . colour. The eggs were not very deep, 
but just under a little heap of fresh mould, and with­
in the influence of the sun's heat.. The dull tar­
nished white colour, however, scarcely agrees with 
a parcel of these eggs now before us, which are 
translucent, gelatinous, and greenish. 

Like the eggs and young of other insects, however, 
those of the mole-cricket are exposed to depredation, 
and particularly to the ravages of a black beetle 
which burrows in similar localities. The mother­
insect, accordingly, does not think her nest secure 
till she has defended it, like a fortified town, with 
labyrinths, intrenchments, ramparts, and covert ways. 
In some part of these outworks, she stations herself 
as an advanced guard, and when the beetle ventures 
within her circumvallations, she pounces upon him 
and kills him. 

Nut of lhe Mok Crichel. 

THE FIELD-CRICKET. 

Another insect of this family, the field-cricket 
(Acheta campestris), also forms burrows in the 
ground, in which it lodges all day, and comes out 
chiefly Ilbout sun-set to pipe its evening song. It is 

• Nat. Hiat. of Selbome, ii. 82. 
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so very shy and cautious, however, that it is by no 
means easy to discover either the insect orita burrow. 
"The children in France amuse themselves with 
hunting after the field-cricket; they put into its hole 
an ant fastened by a long hair, and as they draw it 
out the cricket does not fail to pursue it, and issue 
from its retreat. Pliny informs us it might be cap­
tured in a much more expeditious and easy manner. 
If, for instance, a small and slender piece of stick 
were to be thrust into the burrow, the insect, he says, 
would immediately get upon it for the purpose of 
demanding the occasion of the intrusion: whence 
arose the proverb stultior grillo (more foolish than a 
cricket), applied to one who, upon light grounds, 
provokes his enemy, and falla into the mares which 
might have been laid to entrap him."· 

The Rev. Mr. White, who attentively studied 
their habits and manners, at first made an attempt to 
dig them out with a spade, but without any ~eat 
success; for either the bottom of the hole was mac­
cessible, from its terminating under a large stone, or 
else, in breaking up the ground, the poor creature 
was inadvertently squeezed to death. Out of one 
thus bruised, a great number of eggs was taken, 
which were long and narrow, of a yellow colour, and 
covered with a very tough skin. More gentle means 
were then used, and these proved successful. A pliant 
stalk of grass, gently insinuated into the caverns, will 
probe their windings to the bottom,and bring out 
the inhabitant; and thus the humane inquirer may 
gratify his euriosity without injuring the object of it. 

When the males meet, they sometimes fight very 
fiercely, as Mr. White found by some that he put into 
the crevices of a dry stone wall, where he wished to 
have them settle. For though they seemed distressed 
by being taken out of their knowledge, yet the first 

• Eutomo19lie, par R. A. B. 18mo., PariI, 1826, p. lS8, 
p3 

O'Q",,,d by GoogIe 



246 INSECT ARCHITECTURE 

that got possession of the chinks seized on all the 
others that were obtruded upon him with his large 
row of serrated fangs. With their strong jaws toothed 
like the shears of a lobster's claws, they perforate and 
round their curious regular cells, having no foreclaws 
to dig with like the mole-cricket. When taken into 
the hand, they never attempt to defend themselves, 
though armed with such formidable weapons. Of 
such herbs as grow about the mouths of their burrows 
they eat indiscriminately, and never in the day-time 
seem to stir more than two or three inches from home. 
Sitting in the entrance of their caverns, they chirp all 
night as well as day, from the middle of the month 
of May to the middle of July. In hot weather, when 
they are most vigorous, they make the hills echo, 
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and in th~ more still hours of darkness, may be heard 
to a very considerable distance. ,. Not many sum­
mers ago," says Mr. White, " I endeavoured to trans­
plant a colony of .these insects to the terrace in my 
garden, by boring deep holes in the sloping turf. 
The new inhabitants staid some time, and fed and 
sang; but they wandered away by degrees, and were 
heard at a greater distance every morning; 80 it ap­
pears that on this emergency they made use of their 
wings in attempting to return to the spot from which 
they were taken."· The manner in which these in­
sects lay their eggs is represented in the preceding 
figure; which is that of an insect nearly allied to 
the crickets, though of a different genus. 

A more laborious task is performed by an insect by 
no means uncommon in Britain, the Burying-Beetle 
(Necrophonu verpiJlo), which may be easily recog­
nised by its longish body, of a black colour, with two 
broad and irregularly-indented bands of yellowish­
brown. A foreign naturalist, M. Gleditsch, gives a 
very interesting account of its industry. He had 
"often remarked that dead moles, when laid upon 
the ground, especially if upon loose earth, were al­
most sure to disappear in the course of two or three 
da.ys, often of twelve hours. To· ascertain the cause 
he placed a mole upon one of the beds in his garden. 
It had vanished by the third morning; and on dig­
ging where it had been laid, he found it buried to the 
depth of three inches, and under it four beetles, 
which seemed to have been the agents in this sin­
gular inhumation. Not perceiving anything par­
ticular in the mole, he buried it again; and on ex­
amining it at the end of six days, he found it swarm­
ing with maggots, apparently the issue of the beetles. 
which M. Gleditsch now naturally concluded had 
buried the carcase for the food of their future oung. 

• Nat. Hilt. Selbome. ~ \\0. ~ ..... 
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To determine these points more clearly, he put four 
of these insects into a glass vessel, half filled with 
earth and properly secured, and upon the surface 01 
the earth two frogs. In less than twelve hours one 
of the frogs was interred by two of the beetles; the 
other two ran about the whole day, as if busied in 
measuring the dimensions of the remaining corpse, 
which on the third day was also found buried. He 
then introduced a dead linnet. A pair of the beetles 
were BOOn engaged upon the bird. They began their 
operations by pushing out the earth from under the 
body, so as to form a cavity for its reception; and it 
was curious to see the efforts which the beetles made 
by dragging at the feathers of the bird from below, 
to pull it into its grave. The male, ·having driven 
the female away, continued the work alone for 'five 
hours. He lifted up the bird, changed its place, 
turned it and arranged it in the grave, and from time 
to time came out of the hole, mounted upon it, and 
trod it under foot, and then retired below, and pulled 
it down. At length, apparently wearied with this 
uninterrupted labour, it came forth, and leaned ita 
head upon the earth beside the bird without the 
.mallest motion, as if to rest itself, for a full hour, 
when it again crept under the earth. The next day, 
in the morning, the bird was an inch and a half under 
ground, and the trench remained open the whole day, 
the corpse seeming as if laid out upon a bier sur­
rounded with a rampart of mould. In the evening 
it had sunk half an inch lower, and in another day 
the work was completed, and the bird covered. M. 
Gleditsch continued to add other small dead animals, 
which were all sooner or later buried; and the result 
of his experiment was, that in fifty days four beetles 
had interred, in the very small space of earth allotted 

. to them, twelve carcasses: viz., four frogs, three 
small birds, two fishes, one mole, and two grasshop-
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pers, besides the entrails of a fish, and two morsels 
of the lungs· of all ox. In another experiment, a 
single beetle buried a mole forty times its own bulk 
and weight in two days.". 

In the summer of 1826, we found on Putney 
Heath, in Surrey, four of these beetles, hard at work 
in burying a dl'ad crow, precisely in the manner 
described by M. Gleditsch.t 

DUNG-BEETLE. 

A still more common British insect, the Don, 
Clock, or Dun~-Beetle (Geotrupes stercorariw) uses 
different matenals for burying along with its eggs. 
" It digs,". to use the words of Kirby and Spence, 
"a deep cylindrical hole, and carrying down a mass 
of the dung to the bottom, in it deposits its eggs. 
And many of the species of the genus Ateuchw roU 
together wet dung into round pellets, deposit an egg 
in the midst of each, and when dry push them back­
wards by their hind-feet, to holes of the surprising 
depth of three feet, which they have previously dug 
for their reception, and which are often several yards 
distant. The attention of these insects to their eggs 
is so remarkable, that it was observed in the earliest 
ages, and is mentioned by ancient writers, but with 
the addition of many fables, as that they were all of 
the male sex; that they became young ~ain every 
year; and that they rolled the pellets containing their 
e~g8 from sunrise to sunset every day, for twenty­
eIght days without intermission."t 

" We frequently notice in our evening walks," says 
Mr. Knapp, "the murmuring passage, and are often 
stricken by the heedless flight of the great dorr­
beetle (Geotrupes stercorariw), clocks, as the boys 
call them. But this evening my attention was called 

• Act. Acad. Berolin. 1762, et Gleditlch. Phya. Botan., 
quoted by Kirby and Spence, ii. 363. 

t J. R. t Moufet. 163. Kirby and Spenct'. ii. 360. 
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to them in particular, by the constant passing of IUch 

a number 88 to constitute something like a little 
stream; and I was led to search into the object ot 
their direct flight, 88 in general it is irregular and 
seemingly inquisitive. I soon found that they dropped 
on lome recent nuisance; but what powers of per­
ception must these creatures possess, drawn from all 
distances and directions by the very little fetor which, 
in such a calm evening, could be dift'used around, 
and by what inconceivable means could odours reach 
this beetle in such a manner 88 to rouse so inert an 
insect into action? But it is appointed one of the 
great scavengers of the earth, and marvellously en­
dowed with powers of sensation, and means of effect­
ing this purpose of its being. Exquisitely fabricated 
88 it is to receive impressions, yet probably it is not 
more highly gifted than aIlY of the other innumer­
able creatures that wing their way around us, or 
creep about our paths, tho~h by this one perceptible 
faculty, thus' dimly seen,' it excites our wonder and 
surprise. How wondrous then the whole! 

"The perfect cleanliness of these creatures is a 
very notable circumstance, when we consider that 
nearly their whole lives are passed in burrowing in 
the earth, and removin~ nuisances; yet such is the 
admirable polish of theu coating and limbs, that we 
very seldom find any soil adhering to them. The 
meloe, and some of the scarab/ei, upon first emerging 
from their winter's retreat, are commonly found with 
earth clinging to them; but the removal of this is 
one of the first operations of the creature; and all 
the beetle race, the chief occupation of which is 
crawling about the soil, and such dirty employs, are, 
notwithstanding, remarkable for the glossineBB of their 
covering, and freedom from defilements of any kind. 
But purity of vesture seems to be a principal precept 
of nature, and observable throughout creation. 
Fishes, from the nature of the element in which they 
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reside, can contract but little impurity. Birds are 
unceasingly attentive to neatness and lustration of 
their plumage. All the slug race, though covered 
with slimy matter calculated to collect extraneous 
things, and reptiles, are perfectly free from soil. The 
fur and hair of beasts, in a state of liberty and health, 
is never filthy, or sullied with dirt. Some birds roll 
themselves in dust, and, occasionally, particular beasts 
cover themselves with mire; but this is not from any 
liking or inclination for such things, but to free them­
selves from annoyances, or to prevent the bites of 
insects. Whether birds in preening, and beasts in 
dressing themselves, be directed by any instinctive 
faculty, we know not; but they evidently derive 
pleasure from the operation, and thus this feeling of 
enjoyment, even if the sole motive, becomes to them 
an essential source of comfort and of health.". 

The rose or green chafer (Cetonia au.roJa), which 
is one of our prettiest native insects, is one of the bur­
rowers, and, for the purpose of depositing her eggs, 
digs, about the middle of June, into soft light ground. 
When she is seen at this operation, with her broad 
and delicate wings folded up in their shining green 
cases, speckled with white, it could hardly be ima­
gined that she had but just descended from the air, 
or dropped down from some neighbouring rose. 

The proceecfutga of the Tumble-Dung Beetle of 
America (ScarabtIJ'UI pilu.laritu, LINN.) are described 
in a very interestin?, manner by Catesby, in his 
C Carolina.' "I have, ' eays he," attentively admired 
their industry, and mutual assisting of each other in 
rolling their globular balls from the place where they" 
made them to that of their interment, which is usually 
the distance of some yards, more or less. This they 
perform breech foremost, by raisin~ their hind parts, 
and forcing along the ball with their hind feet. Two 

• Journal of a Naturalist, p. :111. 
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or three of them are sometimes engaged in trundling 
one ball, which, frol!l meeting with impedimenta on 
account oCthe unevenness of. the ground, is lometimea 
deserted by them. It is, however, attempted by others 
with success, unless it happena to roll into some deep 
hollow or chink, where they are constrained to leave 
it; but they continue their work by rolling off the next 
ball that comes in their way. None of them seem 
to know their own balls, but an equal care Cor the 
whole appears to affect all the community. They 
form these pellets while the dung remains moist, and 
leave them to harden in the sun before they attempt 
to roll them. In their moving of them from place to 
place, both they and the balls may frequently be seen 
tumbling about the little eminences that are in their 
way. They are not, however, easily discouraged; 
and, by repeating their aUemptB, usually surmount 
the difficulties." 

He further informs us that they "find out their 
subsistence by the excellency of their noses, which 
direct them in their Hight to newly Callen dung, on 
which they immediately go to work, tempering it with 
a proper mixture oC earth. So intent are they always 
upon their employment, that, though handled or 
otherwise interrupted, they are not to be deterred, 
but immediately, on being freed, persist in their 
work without any apprehension oC danger. They 
are said to be so exceedingly strong and active as to 
move about, with the greatest ease, things that are 
many times their own weight.- Dr. Brichell was 
supping one evening in a planter's house oC North 
Carolina, when two of them were conveyed, without 
his knowledge, under the candlestick. A few blows 
were struck on the table, and, to his great surprise, 
the candlestick began to move about, apparently 
without any agency; and his surprise was not much 

• See lOme .till more curiou. illltancetl in Inaect Transforma­
tio.., pages 179·186. 
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lessened when, on taking one of them up, he dis­
covered that it was only a chafer that moved." 

We have often found the necklace-beetle (Carabus 
monilis) inhabiting a chamber dug out in the earth 
of a garden, just sufficient to contain its body, and 
carefully smoothed and polished. From the form of 
this little nest, it would seem as if it were constructed, 
not by diggintt out the earth and removing it, but 
chiefly by the Insect pushing its body forcibly against 
the walls. The beetles which we have found nestling 
in thi!J manner have been all males; and therefore it 
cannot be jntended for a breeding cell; for male 
insects are never, we believe, sufficiently generous 
to their mates to assist them in such labours. The 
beetle in question appears to be partial to celery 
trenches;- probably from the loose earth of which 
they are composed yielding, without much difficulty, 
to the preasure of its body. 

*1. R. 
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CHAPTER XIV. 

Architecture of Ant&.-Mason-Ant& 

Au. the species of ants are social. There Ill'e none 
Iiolitary, as is the ease with bees and wasps. They are 
all more or less skilful in architecture, some employ­
ing masonry, lind othel'S being carpenters, wood­
caners, and miners. They consequently afford much 
that is interesting to naturalists Who observe their 
operations. The genuine history of anti has only 
been recently investigated, first by Gould in 1'741, 
and subsequently by Linnrens, De Geer, Huber, and 
Latreille~ Previoull to that time their real industry 
and their imagined foresight were held up as moral 
lessons, without any great accuracy of obllervation r 
-.nd it is probable that, even now, the mixture of 
:.ruth and error in Addison's delightful papers in the 
Guardian (Nos. 156, 157) may be more generally 
attractive than the minute relation of careful natu­
ralists. Gould disproved, most satisfactorily, the 
ancient fable of ants storing up com for winter pro­
vision, no species of ants ever eating. grain, or feed 
ing in the winter upon anything. It is to Huber the 
younger, however, that we are chiefly indebted for 
our knowle~e C!f the habiti and economy of ants j 
and to Latreille tor a closer distinction of the species. 
Some of the more interesting species, whose singular 
economy is described by the younger Huber, have 
not been hitherto found in this country. We shall, 
however, discover matter of very considerable interest 
in those which are in~enous; and as our principal 
object is to excite inqwry and observation with ra­
rrd to those insects which may be easily watched 
m our own gardens and fields, we shall chiefly con-
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fine ourselves to the ants ofthese islands.· We shall 
begin with the labours of those native ants which 
may be called earth-masons, from their digging in 
the ground and forming structures with pellets of 
moistened loam, clay, or sand. 

MASON-ANTS. 
WE have used, in the preceding pages, the terms 
mason-bees and mason-wasps, for insects which build 
their nests of earthy materials. On the same prin­
ciple, we have followed the ingenious M. Huber the 
younger, in employing the term mason-ants for those 
whose nests on the exterior appear to be hillocks of 
earth, without the admixture of other materials, 
whilst in the interior they present a series of laby­
rinths, lodges, vaults, and galleries, constructed with 
considerable skill. Of these mason-ants, as of the 
mason-wasps and bees already described, there are 
aeveral species, differing from one another in their 
.kill in the art of Architecture. 

One of the most common of the ant-masons is the 
turf-ant (Formica. cO!spitum, LATa.), which is very 
small, an~ of a blackisli brown colour. Its architec­
ture is not upon quite so extensive a scale as'some of 
the others; but, though slight, it is very ingenious. 
Sometimes they make choice of the shelter of a flat 
atone or other covering, beneath which they hollow 
out chambers and communicating galleries; at other 
times they are contented with the open ground; but 
most commonly they select a tuft of grass or other 
herbage, the stems of which serve for columns to 
their earthen walls. 

We had a small colony of these ants accidentally 
established in a flower-pot, in which we were rearing 
some young plants of the tiger-lily ( [ilium tignnum), 
the stems of which being stronger than the grass 
where they usually build, enabled them to rear their 

Q2 
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edifice higher, and also to make it more secure, than 
they otherwise mi~ht. It was wholly formed of 
sma]] grains of mOlSt earth, piled up between the 
stems of the lily without any apparent cement; in­
deed, it has been ascertained by Huber, as we shall 
afterwards see, that they use no cement beside water. 
This is not always ·to be procured, as they depend 
altogether on rains and dew; but they possess the art 
of joining grains of dry sand so as to support one 
another, on some similar principle, no doubt, to that 
of the arch. 

The nest which our turf-ants constructed in the 
flower-pot was externally of an imperfect square form, 
in consequence of. its situation; for they usually 
prefer a circular plan. The principal chambers were 
placed under the arches, and, when inspected, con­
tained a pile of cocoons and pUple. Beneath those 
upper chambers there were others dug out deeper. 
down, in which was also a numerous collection of 
eggs and cocoons in various stages of advancement.-

Mr. Knapp describes a still more curious structure 
of another species of ant common in this country:­
" One' year," says he, "on the third of March, my 
labourer being employed in cutting up ant-hilla, or 
tumps, as we call them, exposed to view multitudes 
of the yellow species (Furmica .flava) in their 
winter's retirement. They were collected in numbers 
in little cells and compartments, communicating with 
others by means of narrow passages. In many of 
the cells they had deposited their larvle, which they 
were surrounding and attending, but not brooding 
over or covering. Being disturbed by our rude ope­
rations, they removed them from our sight to more 
hidden compartments. The Jarvie were small. Some 
of these ant-hills contained multitudes of the young 
of the wood-louse (OnirCU$ armadillo), inhabiting 

.J. R. 
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with perfect familiarity the same compartments as 
the ants, crawling about with great activity with 
them, and perfectly domesticated with each other. 
They were small and white; but the constant vibra­
tion of their antennlll, and the alacrity of their mo­
tions, manifested a healthy vigour. The ants were 
in a torpid state; but on being removed into a tem­
perate room, they assumed much of their summer's 
animation. How these creatures are supported 
during the winter season it is difficult to com pre­
-hend; as in no one instance could we perceive any 
store or provision made for the supply of their 
wants. The minute size of the larvle manifested 
that they had been recently deposited; and conse­
quently that their parents had not remained during 
winter in a donnant state, and thus free from the 
calls of hunger. The preceding month of February, 
and part of January, had been remarkably severe; 
the frost had penetrated deep into the earth, and long 
held it frozen; the ants were in many cases not more 
than four inches beneath the surface, and must have 
been enclosed in a mass of frozen soil for a long 
period; yet they, their young, and the onisci, were 
perfectly uninjured by it: affording another proof 
of the fallacy of the commonly received opinion, that 
cold is 'Universally destructive to insect life ... • 

The earth employed by mason-ants is usually 
moist clay, either dug from the interior parts of their 
city, or moistened by rain. The mining-ants and the 
ash-coloured (Formica ft!sca) employ earth which is 
probably not selected WIth so much care, for it forms 
a much coarser mortar than what we see used in th~ 

-structure of the yellow ants (F. flava) and the 
brown ants (F. brunnea). We have never observed 
them bringing their building materials of this kind 
from a distance, like the mason-bees and like thp 
wood or hill-ant (F. Tufa) ; but they take care, before 

• Journal of a Naturali8t, page 304. 
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'they fix upon a locality .. that it shan produce them 
all that they require. We are indebted to Huber 
,the younger for the most complete account which 
has hitherto been given of these operations, of which 
details we shall make free 1l8e. 

"To form," says this shrewd observer, "a correct 
judgment of the interior arrangement or distribution 
of an ant-hill, it is necessary to select such as have 
not been accidentally spoiled, or whose form has 
not been too much altered by local circumstances; a 
slight attention will then suffice to show, that the ha­
bitations of the different species are not all constructed 
after the same system. Thus, the hillock raised by 
the ash-coloured ants will always present thick walls, 
fabricated with coarse earth, well-marked stories, and 
large chambers, with vaulted ceilings, resting upon 

. a solid base. We never observe roads, or galleries, 
properly so called, but large ~es, of an oval 
form, and all around considerable canties and exten­

'sive embankments of earth. We further notice, 
that the little Q.l'chitects observe a certil.in proportion 
between the large arched ceilings and the pill1ll'll that 
are to support them. 

, "The brown-ant (Formica. bntnnea), one of the 
, smallest of the ants, is particu1arly remarkable for 
the extreme finish of its work. Its body is of a red­
dish shining brown, its head a little deeper, and the 
antenom and feet a little lighter in colour. The ab­
domen is of an obscure brown, the scale narrow, of 
a square form, and slightly scalloped. The body is 
one line and two-fifths in length. * 

" This ant, one of the most ind1l8trio1l8 of its tribe, 
forms its nest of stories, four or five lines in he~ht. 
The partitions are not more than half a line in thick­
ness; and the substance of which they are composed 
is so finely grained, that the inner walls present one 

* A line is the twelfth part of'the 010.1 French inch. &e Com­
panion to the Almanac for 1830, p. 114. 
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smooth unbroken surface. These stories are not 
horizontal; they .follow the slope of the ant-hill, and 
lie one upon another to the ground-floor, which com~ 
m.unioa.tea with the subterranll!8ll lodges. They are 
not .tW&y~ ho-wever, ~ with the same regu. 
larity, (or these anta do not follow an inva.riable 
plan; it appe~ on the contrary, that nature has 
allowed them a certain latitude in this respect, and 
that they can. according to circumstances, modify 
.them to their wi$h; but, however fantaatiw their 
babitationl may:appe!l1. we always obee.rve theyhave 
Peen formed by eoneentrical stories. On examining 
each story separately, we observe a number of eavi~ 
.tiel or halla, lodges of narrower dimensions, and 10Dg 
,galleries, which serve for general communication • 
. 1:'h.e arched ceilinge covering .the most .spaci&U8 
places are suppertea: either by little colUJDll8, slender 
..us, or by regular bWltr!!saea. We alae no~" cham­
.bers, that luwe :but o,ne .entrance, comlIlJlD.icating witl!. 
.the lower story, a.n!lla,rge open spaces, .arving as a 
·kind. of c.roas-ro" (canejour), in which all the 
.stlIeets termUlate. 

" Su.eh is the manner ia which liIe habitations of 
these ants are constructed. Upon opeu.ing them, we 
,commonly find the apartments, as well as the large 
open spaces, filled with adult ants; and alwaysob­
-served their pupe tollected in the aputmenis more 
or lese Dear the swface. This, however, seems re­
. gulated by the hour of the day, .and the temperature: 
for in this respect these ants are endowed with great 
.eensibility, and know the degree of heat beat adapted 
for their young. The ant-hill contains, sometimes, 

·more thllB twen~ stories in its upper portion, andat 
·1_t as many under the surface of the ground. By 
.tbis arrangement the ants are enabled, with the 
gr.ateat facility, to regulate the heat. When a too 
burning sun overheats their upper apartments, they 
withdraw their little ones to the bottom of the ant-
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hill. The ground-floor becoming, in its tum, unin­
habitable during the rainy season, the ants of this 
s\,ecies transport what. most interests them to the 
hlgher stories; and it is there we find them more 
usually assembled, with their eggs and pUpl.le, when 
the subterranean apartments are submerged ... • 

Ants have a great dislike to water, when it exceeds 
that of a light shower to moisten their building-ma.> 
terials. One species, mentioned by Azara as indige­
nous to South America, instinctively builds a nest 
from three to six feet high, t to provide against the 
inundations during the rainy season. Even this, 
however, does not always save them from submer­
sion; and, when that occurs, they are compelled, 
in order to prevent themselves from being swept 
away, to form a group, somewhat similar to the cur­
tain oCthe wax-workers of hive-bees (see page 114). 
The ants constituting the basis of ibis group lay 
hold of some shrub for security, while their' compa­
nions hold on by them; and thus the whole colony, 
forming an animated raft, floats on the surface of the 
water till the inundation (which seldom continues 
longer than a day or two) subsides. We confess, 
however, that we are somewhat sceptical respecting 
this story, notwithstanding the very high character of 
the Spanish naturalist. 

It is usual with architectural insects to employ 
some animal secretion, by way of . mortar or size, to 
temper the materials with which they work; but the 
whole economy of ants is so different, that it would 
be wrong to infer from analogy a similarity in this 
respect, though the exquisite polish and extreme de­
licacy of finish in their structures lead, naturally, to 
such a conclusion. M. P. Huber, in order to resolve 
this question, at first thought of subjecting the ma­
terials of the walls to chemical analysis, but wisely 

.. M. P. Huber on Anti, page 20. 
t Stedman'. Surinam, vol. i. p. 160 .. 
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(as we think) abandoned it for the Buret method of 
observation. The details which he has given, as the 

. result of his researches, are exceedingly curious and 
instructive. He began by observing an ant-hill till 
he could perceive some change in its form. 

"The inhabitants," says he, "of that which I 
,elected kept within during the day, or only went out 
~ subterranean galleries which opened at some feet 
distance in the meadow. There were, however; two or 
three small openings on the surface of the nest; but 
I saw none of the labourers pass out this way, on 
account of their being too much exposed to the sun, 
which these insects greatly dread. This an~hill, 
which had a round form, rose in the grass, at the 
border of a path, and had sustained no injury. I soon 
perceived that the freshness of the air and the dew 
invited the ants to walk over the surface of their 
nest; they began making new apertures; several 
ants might be seen arriving at the same time, thrust­
ing their heads from the entrances, moving about 
their antennle, and at length adventuring forth to 
visit the environs. 

" This brought to my recollection a singular opi­
nion of the ancients. They believed that ants were 
occupied in their architectural labours during the 
night, when the moon was at its fulL". 

M. Latreille discovered a species of ants which 
were, so far as he could ascertain, completely blind,t 
and of course it would be immaterial to them whether 
they worked by night or during the day. All ob­
servers indeed agree that ants labour in the night, 

. and a French naturalist is therefore of opinion that 
they never sleep,-a circumstance which is well as­
certained with respect to other animals, such as the 
ehark, which will track a ship in full sail for weeks 

• M. P. Huber on Ants, p. 23. 
t Latreille, Hiat. Nat. des Fourmia. 
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together. * The ingenioUs historian of English ants, 
. Gould, says they never intermit their labours by nigHt 
or by day, except when compelled by excessive rains. 
It is probable the ancients were mistaken in asserting 
that they only work when the moon ShiDes; t for, 
like bees, they seem to find no difficulty in building 
in the dark, their subterranean apartments being ail 
well finished as the upper stories of their buildings. 
But to proceed with the narrative of M. P. Huber.' 
"Havin~ thus noticed the movements of these 

insects dunng the night, I found they were almost 
always abroad and engaged about the dome of their 
,habitation after sunset. This was directly the reverse 
of what I had observed in the conduct of the wood­
ants (F. rufa), who only go out during the day, and 
~lose their doors in the evening. The contrast waS 
still more remarkable than I had previously supposed ; 
for upon visiting the brown ants some days after, 
during a gentle rain, I saw all their architectural 
talents in full play. 

"As soon as the rain commenced, they left in 
great numbers their subterranean reaidence, re-entered 
it almost immediately, and then returned, bearing 
between their teeth pellets of earth, which they de­
posited on the roof of their nest. I could not at first 
conceive what this was meant for, but at length I 
saw little walls start up on all sides with spaces left 
between them. In several places, columns, ranged at 
regular distances, announced halls, lodges, and pas. 
sages, which the ants proposed establishing; in a 
word, it was the rough beginning of a new story. 

"I watched with a considerable degree of interest 

• Dr. Clegbom, TbsiI de SomIIo. 
t Ariltotle, Hilt. Animal. ix. 38. Pliny _,.. "Operantur_ 

Dootu plen&. lun&; eadem interlunio ceasan!," i. B. they work in 
the night at full moon, Imt they leave off between moon and 
moon. It ia the latter that we think doubtful. 
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,the most trifling movements of my masons, aud 
, found they did not work ,after the manner of wasps 
and hwnble.,b~ when occupied in ,constructing ,a 
~yering to their nest. The :lilttel' sit"as it were, 
astriae ,Gil. the border or margin of !the covering, and 
,take at between their teeth tomodiel, and attenuate it 
according ~ .their wieh. The wax of which it is 
compoeea, ,and the paper which the wasp employs, 
moistened by some kind of glue,are ,admirably 
adapted for this purpose, but the earth of which the 
ants .make use, from its often possessing little tena­
city, must be worked up after some other manner. 

"Each ant, then, carried between its teeth the 
pellet ,of earth it 'hadfOl'JQed,by scraping with the end 
,of its mandibles ,the 'botto.mof its abode, a circum­
.stance whioh I have frequ6Iltly witnessed ,in open day. 
,This little mass of elll'th, being composed of particles 
,but just united, could be readily'kneaded 8IId moulded 
88 1Ihe ants wished ; thus, when they had ap,pped it 
to the spot where they had to rest, they divided and 
preased against it withtheirteeth,'lIo as to fill ,up the 
little inequalities of their wall. The1mtenne followed 
all their movements, passing over each ,particle of 
ear,th as S90n as it was :placed in its proper position. 
The whole was ,then rendered more, compact, by 
press~g it lightly with the If~e-feet. This work 
went on remarkably fast. ~r -ha.ving traced out 
the plan of their masonry, in Ia.y.iilg here and :ther~ 
foundations fol" the pillars and .paxiliiODS :they were 
about to erect, they mised them gradually'higher, by 
adding ,fresh materials. It often happened that tWG 
little walls, which 'were to form a gallery, were raised. 
opposite, and at a slight distance from .each other. 
When they hat! attained ·theheight m lour,or five 
lines, the ants busied ·themselves in cov.ering~in the 
apace left between them by a :vaulted ceiling. 

" As if they dudged all their partitions of sufficient 
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elevation, they then quitted their labours in the 
upper part of the building; they affixed to the interior 
and upper part of each wall f1'l!Fents of moistened 
earth, in an almost horizontal direction, and in such 
a way as to form a ledge, which, by extension, would 
be made to join that coming from the opposite wall. 
These ledges were about half a line in thickness; 
and the breadth of the galleries was, for the most 
part, about a quarter of an inch. On one side several 
vertical partitions were seen to form the scaffolding 
of a lodge, which communicated with several corri­
dors, by apertures formed in the masonry; on an­
other, a re~larly-formed hall was constructed, the 
vaulted ceihng of which was sustained by numerous 

, pillars; further off, again, might be recognised the 
,rudiments of one of those cross-roads of which I have 
before spoken, and in which several avenues terminate. 
These parts of the ant-hill were the most spacious ; 
the ants, however, did not appear embarrassed in 
constructing the ceiling to cover them in, although 
they were often more than two inches in breadth. 

" In the upper part of the angles formed by the 
different walls, they laid the first foundations of this 
.ceiling, and from the top of each pillar, as from 80 

many centres, a layer of earth, horizontal and slightly 
convex, was carried forward to meet the several 

,portions coming from different points of the large 
public thoroughfare. 

"I sometimes, however, laboured under an ap­
prehension that the building could not possibly re­
sist its own weight, and that such extensive' ceilings, 
sustained only by a few pillars, would fall into ruin 
from the rain which continually dro~ped upon them j 
but I was quickly convinced of theIr stability, fro~ 
observing that the earth, brought by these insects, 
adhered at all points, on the slightest contact; aud 
that the rain, so far from lessening the cohesion" of 
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its particles, appeared even to increase it. Thus, 
instead of injuring the building, it even contributed 
to render it still more secure. 

"These particles of moistened earth, which are 
only held together by juxtaposition, require a fall of 
rain to cement them more closely, and thus varnish 
over, as it were, those places where the walls and 
galleries remain uncovered. All inequalities in the 
masonry then disappear. The upper part of these 
stories, formed of several pieces brought together, 
presents but one single layer of compact earth. They 
require for their complete consolidation nothing but 
the heat of the sun. It sometimes, however, happens 
that a violent rain will destroy the apartments, 
especially should they be but slightly arched; but 
under these circumstances the ants reconstruct them 
with wonderful patience. 

"These different labours were carried on at the 
same time, and were so closely followed up in the 
different quarters, that the ant-hill received an addi­
tion story in the course of seven or eight hours. 
All the vaulted ceilings being formed upon a regular 
plan, and at equal distances from one wall to the 
other, constituted, when finished, but one aingle 
roof. Scarcely had the ,nts finished one story than 
they began to construct another; but they had not 
time to finish it-the rain ceasing before the ceiling 
was fully completed. They still, however, continued 
their work for a few hours, taking advantage of the 
humidity of the earth; but a keen north wind soon 
sprung up, and hastily dried the collected fragments, 
which, no longer possesaing the same adherence, 
readily fell into powder. The ants, finding their 
efforts ineffectual, were at length discouraged, and 
abandoned their employment; but what was my 
astonishment when I law them destroy all the apart­
ments that were yet uncovered, scattering here and 
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there over the lut story the materials of which they 
had beea 00Dl~! These facts incontestably 
prove that they employ ueith.ergum, nor any kind 

. Df oemeot, to \)ind together the several substances 
of their nest; but in plaee of thia avail themselves 
of the rain, to work or lmead the earth, leaving the 
SUD and wind to dr,- and consolidate it."· 

Dr. Johnson of Bristol observed very similar pro­
ceedings in tBeease of a colony of red ants (M1I'­
Rca rubra ?), the roof of whose :nest w.as Jo~ 
by a fiat stone. During dry w-eather, a portion of 
the side walls fell in; .but .the .rubbish was quickly 
.removed, though Jio repairs were attempted till.a 
shower of rain enabled them to work. As 80on.as 
this oc.curred, they worked with extraordinary rapj­
dity. and in a short time the whole of the fallen paris 
were rebuilt, and rendered. &8 smooth as if polish~ 
with a trowel. . 

When. a gardener wishes to water a plot of groun.d 
where he has sown seeds that require nice manage­
ment, he dips a strong brush into water, and passes 
his hand backwardi and forwards over the hairs for 
the purpfilSe of producing a fine .artificial shower. 
Huber·&uccessCuUyadoptedthe Bame method to excite 
his ants to recommence their labours, which had been 
interrupted for w~t of moisture. B~t sometimes, 
when they deem it unadvisable to wait for rain, they 
dig down (as we remarked to be the practice.of the 
mason-bees) till they ar,rive at earth sufficiently moist 
for their purpose. They do. not, however, like these 
bees, merely dig for materials; for they use the exca­
vations for apartmeJ).ts, as well as what they construct 
with the ~aterjals thence .derived. They appear, in 
:short, to be no less skilful in mining than in building. 

Sueh is the general outline of the operations .of 

... M. P. Huber on Allis, p. 31. 
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~ this :singu1.ar species; but we are still more interested 
with the history which M. P. Huber haa given of the 
labours of an individual ant. "One.rainy day," 
he says, "I observed a labourer of the dark ash­

. coloured species (Formica [IUDa) digging the ground 
near the aperture which gave entrance to the ant­
. hill. It placed in 8. heap the several fragments it 
had scraped up. and formed them into small pellets, 
which it deposited here and there upon the nest. 
It returned constantly to the same place, and ap­
peared to have a partieulaz design, for it laboured 
with ardour and peneveranoe. I remarked a slight 
furrow, excavated in the grouna in a straight line, 
representing the plan of a path or gallery. The 
labourer (the whole of whose movemenm fell under 
my immediate observation) gave it greater depth amd 
breadth, and cleared out im hoNlers; and I saw, at 
length-in which I could not be deceived-that it 
had the intention of establishing an avenue which 
was to lead from one of the stories to the under­
,ground chambers. This path, which was about two 
.or three inches in length, and formed by a aiDf;le 
ant, was opened above, and bordered on each SIde 
by a buttress of earth. Its concavity, in the form of 
a pipe (gouttiere), was ·of the most perfect regu­
larity; for the architect had not left an atom too 
much. The work of this ant was so well followed 
and understood, lhat I could almost to a certainty 
,guess its next proceeding, and the very fragment it 
was about to remove. At the side of the ~ning 
where this path terminated was a second opening, 
to which it was necessary to arrive by some road. 
The same ant began and finished this undertaking 
without assistance. It furrowed out and opened 
another path, parallel to the first, leaving between 
each a little wall of three or four lines in height." 

Like the hive-bees, ants do not seem to work 
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in concert, but each individual separately. There 
is, consequently, an occasional want of coincidence 
in the walls and arches; but this does not much 
embarrass them, for a worker, on discovering an 
error of this kind, seems to know how to rectify it, 
as appears from the following observations. 

" A wall," says M. Huber, "had been erected, 
with the view of sustaining a vaulted ceiling, stin 
incomplete, that had been projected towards the wall 
of the opposite chamber. The workman who began 
constructing it had given it too little elevation to 
meet the opposite partition, upon which it was to 
rest. Had it been continued on the original plan, it 
must infallibly have met the wall at about one half 
of its height; and this it was necessary to avoid. 
This state of things very forcibly claimed my atten­
tion; when one of the ants arriving at the place, and 
visiting the works, appeared to be struck by the dif­
ficulty which presented itself; but this it as soon 
obviated, by taking down the ceiling, and raising the 
wall upon which it reposed. It then, in my presence, 
constructed a new ceiling with the fragments of the 
former one. 

" When the ants commence any undertaking, one 
would suppose that they worked after some precon­
ceived idea, which, indeed, would seem verified by 
the execution. Thus, should any ant discover upon 
the nest two stalks of plants which lie crossways, a 
disposition favourable to the construction of a lodge, 
or some little beams that may be useful in forming 
its angles and sides, it examines the several parts 
with attention; then distributes, with much sagacity 
and address, parcels of earth in the spaces, and 
along the stems, taking from every quarter materials 
adapted to its object, sometimes not caring to destroy 
the work that others had commenced; so much are 
its motions regulated by the idea it has conceived, 
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and upon which it acts, with little attention to all 
else around it. It goes and returns, until the plan 
is sufficiently understood by its companions. 

" In another part of the same ant-hill," continues 
M. Huber, "several fragments of straw seemed ex­
pressly placed to form the roof of a large house; a 
workman took advantage of this disposition. These 
fragments lying horizontally, at half an inch distance 
from the ground, formed, in crossing each other, an · 
oblong parallelogram. The industrious insect com­
menced by placing earth in the several angles of this 
frame-work, and Illi along the little beams of which 
it was composed. The same workman afterwards 
placed several rows of the same materials against 
each other, when the roof became very distinct. On 
perceiving the possibility of profiting by another 
plant to support a vertical wall, it began laying the 
foundations of it; other ants having by this time 
arrived, finished in common what this had com­
menced."· 

M. Huber made most of his observations upon the 
processes followed by ants in glazed artificial hives 

• Huber 011 Anta, p. 43. 
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or formWariee. The preceding figijl'e represents a 
:view of one of his formicaries of mason-ants. 

We have ourselves followed up his observations, 
· both on natural ant-hills and in artificial formica.cies. 
· On digging cautiously into a natural ant-hill, esta­
blished upon the edge of a garden walk, we were 

· enabled to obtain a pretty complete view of the in­
terior structure. There were two stories, composed 

. of large chambers, irregularly oval, communicating 
with each other by arched galleries, the walls of all 
whkh were JIB smooth and well polished as if they 
had been passed over by a plasterer's trowel. The 
iloors of the chambers, we remarked, were by no 
means either horizontal or level, but all more or less 
sloped, and exhibiting in each chamber at least two 

· slight depressions of an irregular shape. We left 
· the under story of this nest untouched, with the 
· notion that the ants might repair the upper galleries, 
of which we had made a vertical section; but instead 
of doing so they migrated d\lring the day to a large 
crack, formed by the dryness of the weather, about 
a yard from their old nest. - -

We put a number of yellow ants (Formicaflava), 
with their eggs and cocoons, into a small gl8S8 frame, 
more than half full of moist sand taken from their 
native hill, and placed in a sloping position, in order 

.. J. R. 
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to see whether they would bring the nearly vertical, 
and therefore insecure, portion to a level by masonry. 
We were delighted to perceive that they immediately 
resolved upon performing the task which had been 
assigned them, though they did not proceed very 
methodically in their manner of building; for instead 
of beginning at the bottom and building upwards, 

. many of them went on to add to the top of the outer 
surface, which increased rather than dIminished the 

. security of the whole. Withal, however, they seemed 
to know how far to go, for no portion of the newly 
built wall fell; and in two days they had not only 
reared a pyramidal mound to prop the rest, but had 
constructed several galleries and chambers for lodging 
the cocoons, which we had scattered at · random 
amongst the sand. The new portion of this building 

.is represented in the figure 118 supporting the upper 
and insecure parts of the nest. 

Weare BOrry to record that our ingenious little 
masoDswere found upon the third day strewed about 
the outside of the building, dead or dying, either from 
over fatigue or perhaps from surfeit, as we had sup­
plied them with as much honey as they could devour. 
A small colony of turf-ants have at this moment 
(July 28th, 1829) taken possession of the premises of 

, tbcir oWij accord. * . 
• J. R. 
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CHAPTER XV. 

Structures of the Wood-Ant or Pismire, and of Carpenter-Ant&. 

THE largest of our British ants is that called the 
Hill-ant by Gould, the Fallow-ant by the English 
translator of Huber, and popularly the Pismire; but 
which we think may be more appropriately named 

. the Wood-ant (Formica ftlfa, LATR.), from its invari­
able habit of hving in or near woods and forests. This 
insect may be readily distinguished from other ants 
by the dusky black colour of its head and hinder parts, 
and the rusty brown of its middle. The structures 
reared by this species are often of considerable mag­
nitude, and bear no small resemblance to a rook's nest 
thrown upon the ground bottom upwards. Theyoc­
cur in abundance in the woods near London, and in 
many other parts of the country: in Oak of Honour 
wood alone, we are acquainted with the localities of 
at least two dozen,-some in the interior, and others 
on the hedge-banks on the outskirts of the wood .• 

The exterior of the nest is composed of almost 
every transportable material which the colonists can 
find in their vicinity: but the greater portion con­
sists of the stems of withered grass and short twigs of 
trees, piled up in apparent confusion, but with suffi­
cient regularity to render the whole smooth, conical, 
and sloping towards the base, for the purpose, we 
may infer, of carrying off rain-water. When within 
reach of a corn-field, they often also pick up grains 
of wheat, barley, or oats, and carry them to the nest 

• J. R. 
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88 building materials, and not for food, as was be­
lieved by the ancients. There are wonders enough 
observable. in the economy of ants, without having 
recourse to fancy-wonders which made Ari!ltotle 
extol the sagacity of bloodless animals, and Cicero. 
ascribe to them not only sensation, but mind, reason, 
and memory.'" lElian, however, describes, as if he 
had actually witnessed it, the ants ascending a stalk 
of growing corn, and throwing down" the ears which 
they bit off to their companions below," (Tt' ~"I"I' 
T"t' KaTIII). Aldrovand assures us that he had seen 
their granaries; and others pretend that they shrewdly 
bite off the ends of the grain to prevent it from ger­
minating. t These are fables which accurate obser· 
vation has satisfactorily contradicted. 

But these errors, as it frequently happens, have 
contributed to a more perfect knowledge of the in­
sectS than we might otherwise have obtained; for it. 
was the wish to prove or disprove the circumstance 
of their storing up and feeding upon grain, which led 
Gould to make his observations on English ants; .as 
the notion of insects bein~ produced from putrid 
carcases had before led Redi to his ingenious experi­
ments on their generation.t Yet, although it is more 
than eighty years since Gould's book was published, 
we find the error still repeated in very respectable 
publications.§ 

The coping which we above described as. forming 
the exterior of the wood-ants' nest, is only a small 
portion of the structure, which consists of a great 
·number of interior chambers and galleries, with fun­
nel-shaped avenues leading to them. 'fhe coping, 

• In formica DOD modo III!D81lI, sed etiam mens, ratio, memoria. 
t Aldrovandua de Formicia, and JohDBton, Thaumaturg. Nat. 

p. r~ details of these in Insect Tranaf'ormationl, chap. i. 
t See Profeuor Puton', Dluatr. of Scripture, i. 307. 
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indeed, is one or the most eBsential parts, and we. 
cannot follow a more delightful guide than the 
younger Huber, in detailing its formation. . 

"The labourers .. he says, " flf which .the colon,.' 
is composed not only work continually on the out-· 
side of their nest, but, differing Tery euentially from~ 
other species, who willingly remain in the interior, 
sheltered from the sun, they prefer living in the open 
air, and do not hesitate to carry on, even in our pre-, 
sence, the greater part of their operations. ; 

"To have an idea how the straw or stubble-roof i&. 
formed, let us take a view of the ant-hill at its origin, . 
when it is simply a cavity in the earth. Some of its, 
future inhabitants are seen wandering about in· 
search of materws fit for the. exterior work, withr 
which, though rather irregularly, they cover up the 
entrance; whilst others are employed in mixing thltl 

• earth, thrown up in hollowing the interior, with frag-! 
ments of wood and leaves, which are every mo-.. 
ment brought in by th~ir fellow-assistants; and this. 
gives a certain consistenCe to the edifice, which in-' 
creases in size daily. Our little architects leave here. 
and there cavities, where they intend constructing. 
the galleries which are to ~ead to the exterior, and 88' 

they remove in the morning the barriers placed at the: 
entrance of their nest the preceding. evening, the pas­
sages are kept open during the whole time of its con­
struction. We mon observed the roof to become con-' 
vex; but we should be greatly deceived did we con-· 
sider it solid. This roof is destined to include many 
apartments or stories. Having observed the mo­
tions of these little builders through a pane of glas& 
adjusted against one of their habitations, I am thence 
enabled to speak with some degree of certainty upon 
the manner in which they are construeted. I ascer­
tained, that it is by excavating, or mining the under 
portion of their edifice, that they form their spacious 
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hallg, low indeed,. and of heavy construction, yet sut~ 
ficient11 convenient for the use to which they are 
appropriated, that of receiving, at certain ho1ll'8 olthe 
day, the Jarvie and pupal. 

" Thete baUs have a free communication by gal~ 
leries made in the eame mannel. If the materials 
of which the ant-hill is composed were only inter1aced~ 
they would fall into a confused heap every time the 
ants attempted to bring them into regular order. 
This, however, is obvWed by their tempering the 
earth with rain-water, which, afterwards hardened in 
the SUD, so completely and effectually binds together 
the several substances as to permit the removal of 
certain fragments from the ant-hill without any in­
jury to the rest; it, moreover, strongly opjJoaea the 
introduction of the rain. I never found, even after 
long and violent rains, the interior of the neat wetted 
to more than a quarter of an inch from the surface, 
provided. it had not been previously out of repair, 
or deserted by its inhabitants. 

" The ants are extremely well sheltered in their 
chambers, the largest of which is placed nearly in 
the centre of the building; it is much loftier than 
the rest, and traversed only by the beams that sup­
port the ceiling; it is in this spot that all the gal­
leries terminate, and this forms, for the most part, 
their usual residence. 
. "As to the· underground portion, it can onl1 be 
seen when the ant-hill is placed against a declivit1:; 
all the interior may be then readily brought in view, 
by simply raising up the straw-roof. The subter.­
ranean residence consists of a range of apartments, 
excavated in the earth, taking an horizontal direc-­
tion."-

Il. P. Huber, in order toobserve the operations of 
• Huber on Aula, p. 15. 
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the wood-ants with more attention, transferred colo­
nies of them to his artificial formicaries, plunging 
the feet of the stand into water to prevent their es­
cape till they were reconciled to their abode, and 
had made some progress in repairing it. The fol­
lowing is a figure of the apparatus which he used for 
this purpose. 

There is this remarkable difference in the nest of 
the wood-ants, that they do not construct a long co­
vert way as if for concealment, as the yellow and 
the brown ants do. The wood-ants are not, like them, 
afraid of being surprised by enemies, at least during 
the day, when the whole colony is either foraging in 
the vicinity or employed on the exterior. But the 
proceedings of the wood-ants at night are well wor­
thy of notice; and when M. Huber began to study 
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their economy, he directed his entire attention to 
their night proceedings. "I remarked," says he, 
"that their habitations changed in appearance. hourly. 
and that the diameter of those spacious avenues, 
where so many ants could freely pass each other 
during the day, was,as night approached, gradually 
lessened. The aperture, at length, totally disap­
peared, the dome was closed on all sides, and the 
ants retired to the bottom of their nest. 

"In further noticing the apertures of these ant­
hills, I fully ascertained the nature of the labour of 
its inhabitants, of which I could not before even 
guess the purport; for the surface of the nest pre­
sented such a constant scene of agitation, and 80 
many insects were occupied in. carrying materials in 
.every direction, that the movement offered no other 
image than that of confusion. 

~'I saw then clearly that they were engaged in 
stopping up passages; and, for this purpose, they at 
first brought forward little pieces· of wood, which 
they deposited. near the entrance of those avenues 
they wished to close; they placed them in the stubble; 
they then went to seek other twigs and fragments 
of wood, which they disposed above the first, but in 
a different direction, and appeared to choose pieclI 
of less size in proportion as the work advanced. 
ney at length brought in a number of dried leaves, 
and. other materials of an enlarged form, with which 
they covered the roof: an exact miniature of the art 
of our builders when they form the covering of any 
building! Nature, indeed, seems everywhere to 
have anticipated the inventions of which we boast, 
and this is doubtless one of the most simple. 

" Our little insects, now in safety in their nest, 
retire gradually to the interior before the last pas­
sages are closed; one or two only remain without, or 
concealed behind the doors on guard, while the rest 

R 
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either take their repose, or engage In different occu~ 
patioDS in the most perfect security. I was impatient 
to know what took place in the moming upon these 
ant-hills, and therefore visited them at an early hour. 
I found them in the same state in which I had left 
them the preceding evening. A few ants were 
wandering about on the surface of the nest, some 
others issued from time to time from under the 
margin of their little roofs formed at the entrance of 
the galleries: others afterwards came forth who 
began removing the wooden bars that blockaded the 
entrance, in which they readily succeeded. This 
labour occupied them several hours. The ~es 
were at length free, and the materials with which 
they had been closed scattered here and there over 
the ant-hill Every day, moming and evening, 
during the fine weather, I was a witness to similar 
proceedings. On days of rain the doors of all the 
ant-hills remained closed. When the sky was cloudy 
in the moming, or rain was indicated, the ants, who 
seemed to be aware of it, opened but in part their 
several avenues, and immediately closed them when 
the rain commenced."· 

The galleries and chambers which are roofed in 
as thus described, are very similar to those of the 
mason-ants, being partly excavated in the earth, and 
partly built with the clay thence procured. It is in 
these they pass the night, and also the colder months 
of the winter, when they become torpid or nearly 
so, and of course require not the winter granaries of 
com with which the ancients fabulously furnished 
them. . 

• Huber on Anti, p. 11. 
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CARPENTER-ANTS. 

THE ants that work in wood perform much more 
extensive operations than any of the other carpenter 
insects which we have mentioned. Their only tools, 
like those of bees and wasps, are their jaws or man­
dibles; but though these may not appear so curiously 
constructed as the ovipositor file of the tree-hopper 
(CicadtB), or the rasp and saw of the saw-flies (Ten­
thredinidO!), they are no less efficient in the perform­
ance of what is required. Among the carpenter-ants 
the emmet or jet-ant (F. fuliginosa) holds the first 
rank, and is easily known by being rather less in 
"ize than the wood-ant, and by its fine shining black • 
colour. It is less common in Britain than some of 
the preceding, though its colonies may occasionally 
be met with in the trunks of decaying oak or willow 
trees in hedges. 

"The labourers," says Huber, "of this species 
work always in the interior of trees, and are desirous 
of being screened from observation: thus every hope 
on our part is precluded of following them in their 
several occupations. I tried every expedient I could 
devise to surmount this difficulty; I endeavoured .to 
accustom these ants to live and work under my in­
spection, but all my eft'orts were unsuccessful; they 
even abandoned the most considerable portion of 
their nest to seek some new asylum, and spurned the 
honey and sugar which I oft'ered them for nourish­
ment. I was now, by necessity, limited to the in­
spection only of their edifices; but by decomposing 
lOme of the fragments with care, I hoped to acquire 
some knowledge of their organization. 

" On one side I found horizontal ~eries, hidden 
in great part by their walls, which fonow the circular 
direction of the layers of the wood; and on an­
other, parallel galleries, separated by extremely thin 

a2 
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partitions, having no communication except by a few 
oval apertures. Such is the nature of these works, 
remarkable for their delicacy and lightness. 

" In other fragments I found avenues which opened 
laterally, including portions of walls and transverse 
partitions, erected here and there within the galleries, 
so as to form separate chambers. When the work 
is further advanced, round holes are always observed, 
encased, as it were, between two pillars cut out in 
the same wall. These holes in course of time become 
square, and the pillars, originally arched at both 
ends, are worked into regular columns by the chisel 
of our sculptors. This, then, is the second specimen 
of their art. This portion of the edifice will probably 
remain in this state. 

" But in another quarter are fragments differently 
wrought, in which these same partitions, pierced 
now in every part, and hewn skilfully, are trans­
formed into colonnades, which sustain the upper 
stories, and leave a free communication throughout 
the whole extent. It can readily be conceived how 
parallel galleries, honowed out upon the same plan, 
and the sides taken down, leaving only from space 
to space what is necessary to sustain their ceilings, 
may form an entire story; but as each has been 
pierced separately, the flooring cannot be very level: 
this, however, the ants tum to their advantage, since 
these furrows are better adapted to retain the larve 
that may be placed there. 

" The stories constructed in the great roots offer 
greater irregularity than those in the very body of the 
tree, arising either from the hardneRS and interlacing 
of the fibres, which render the labour more difficult, 
and obliges the labourers to depart from their accus~ 
tomed manner, or from their not observing in the 
extremities of their edifice the same arrangement aa 

. in the centre; whatever it be, horizontal stories and 

O'Q",,,d by GoogIe 



CARPENTER-ANTS. 281 

llumerous partitions are still found. If the work be 
less regular, it becomes more delicate; for the ants, 
profitin~ by the hardness and solidity of the mate­
rials, gIve to their building an extreme de~ree of 
lightness. I have seen fragments of from eIght to 
ten inches in length, and of equal height, formed of 
wood as thin as paper, containing a number of apart­
ments, and presenting a most singular appearance. 
At the entrance of these apartments, worked out 
with so much care, are very considerable openings; 
but in place of chambers and extensive galleries, the 
layers of the wood are hewn in arcades, allowing the 
ants a free passage in every direction. These may 
he regarded as the gates or vestibules conducting to 
the several lodges."* 

It is a singular circumstance in the structures of 
these ants, that all the wood which they carve is 
tinged of a black colour, as if it were smoked; and M. 
Huber was not a little solicitous to discover whence 
this arose. It certainly does not add to the beauty 

• Huber, p. 56. 
R3 
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of their streets, which look 85 sombre as the most 
smoke-dyed walls in the older lanes of the metro­
polis. M. Huber could not satisfy himself whether 
it was caused by the exposure of the wood to the 
atmosphere, by some emanation from the ants, or 
by the thin layers of wood being acted upon or de­
composed by the formic acid.'" But if any or all 
of these causes operated in blackening· the wood, 
we should be ready to anticipate a similar effect 
in the case of other species of ants which inhabit 
trees; yet the black tint is only found in the excava­
tions of the jet-ant. 

We are acquainted with several colonies of the jet­
ants,-one of which, in the roots and trunk of an 
oak on the road from Lewisham to Sydenham, near 
Brockley in Kent, is so extremely populous that the 
numbers of its inhabitants appeared to us beyond 
any reasonable estimate. None of the other colo­
nies of this species which we have seen appear to 
contain many hundreds. On cutting into the root 
of the before mentioned tree, we found the vertical 
excavations of much larger dimensions, both jn width 
and depth, than those represented by Huber in the 
preceding cut (page 281). What surprised us the 
most, was to see the tree growing vigorously and 
fresh, though its roots were chiselled in all directions 
by legions of workers, while every leaf and every 
inch of the bark was also crowded by parties of 
foragers. On one of the low branches we found a 
deserted nest of the white-throat (Sylvia cinerea, 
TEMMINCK), in the cavity of which they were piled 
upon one another as close as the unhappy negroes in 
the hold of a slave ship; but we could not discover 
what had attracted them hither. Another dense group, 
collected on one of the branches, led us to the dis­
covery of a very singular oak-gall, formed on the 

'" The acid of Rllts. 
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bark in the shape of a pointed cone, and crowded 
together.' It is probable that the juice which they 
extracted from these galls was much to their taste." 
. Beside the, jet-ant, several other species exercise 
the art of carpentry,-nay, what is' more wonderful 
still, they havb the ingenuity to knead up, with 
spiders' web for a cement, the chips which they 
chisel out into a material with which they construct 
entire chambers. The species which exercise this 
singular art are the Ethiopian (Formica nigra) and 
the yellow-ant (F.flava).t . 

We once' observed the dusky ants (F. fusca), at 
Blackheath in Kent, busily employed ill carrying out 
chips from the interior of a decaying black poplar, 
at the root of which a colony was established; but, 
though it thence appears that. this species can chisel 
wood if they choose, yet they usually burrow in the 
earth, and by preference, as we have remark!ld, at 
the root of a tree, the leaves of which supply them 
with food. 

Among the foreign ants, we may mention a small 
yellow ant of South America, described by Dampier, 
which seems, from his account, to construct a nest 
of greE'n leaves. "Their sting," he says, "is like 
a spark of fire; and they are so thick among the 
boughs in some places, that one shall be covered with 
them before he is aware. . These creatures have nests 
on great trees, placed on the body between the limbs: 
.some of their nests are as big as a hogshead. This 
is their winter habitation; for in the wet season they 
all repair to these their cities, where they preserve 
their eggs. In the dry season, when they leave their 
nests, thE'Y swarm all over the woodlands, for they 
never trouble the savannahs. Great paths, three or 

.. J. R. t Huber. 
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four inches broad, made by them, may be seen in 
the woods. They go out light, but bring home 
heavy loads on their backs, all of the same sub­
stance, and equal in size. I never observed any­
thing besides pieces of green leaves, 80 big that I 
could scarcely see the insect for h1s burthen; yet 
they would march stoutly, and so many were pressing 
forward that it was a very pretty sight, for the path 
looked perfectly green with them." 

Ants observed in New South Wales, by the gentle­
men in the expedition under Captain Cook, are still 
more interesting. "Some," we are told, "are as green 
as a leaf, and live upon trees, where they build their 
nests of various sizes, between that of a man's head 
and his fist. These nests are of a very curious struc­
ture; they are formed by bending down several of 
the leaves, each of which is as broad as a man's 
hand, and glueing the points of them together, so as 
to form a purse. The viscous matter used for this 
purpose is an animal juice which nature has enabled 
them to elaborate. Their method of first bending 
down the leaves we had no opportunity to observe; 
but we saw thousands uniting all their strength to 
hold them in this position, while other busy multi­
tudes were .employed within, in applying this gluten 
that was to prevent their returning back. To satisfy 
ourselves that the leaves were bent and held down 
by the efforts of these diminutive artificers, we dis­
turbed them in their work; and as soon as they were 
driven from their stations, the .leaves on. which they 
were employed sprang up with a force much greater 
than we could have thought them able to conquer by 
any combination of their strength. But, though we 
gratified our curiosity at their expense, the injury did 
not go unrevenged j for thousands immediately threw 
themselves upon us, and gave us intolerable pain with 
their stings, especially those which took possession 
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of our necks and hair, from whence they were not 
easily driven. Their sting was scarcely less painful 
than that of a bee; but, except it was repeated, the 
pain did not last more than a minute. 

" Another sort are quite black, and their operation 
and manner of life are not less extraordinary. Their 
habitations are the inside of the branches of a tree, 
which they contrive to excavate, by working out the 
pith almost to the extremity of the slenderest twig, 
the tree at the same time flourishing as if it had no 
such inmate. When we first found the tree, we 
gathered some of the branches; and were scarcely 
less astonished than we should have been to find 
that we had profaned a consecrated grove, where 
every tree, upon being wounded, gave signs of life; 
for we were instantly covered with legions of these 
animals, swarming from every broken bough, and 
inflicting their stings with incessant violence. 

" A third kind. we found nested in the root of a 
plant, which grows on the bark of trees in the manner 
of mistletoe, and which they had perforated for that 
use. This root is commonllas big as a large turnip, 
and sometimes much bigger. When we cut it, we 
found it intersected by innumerable winding pas­
sages, all filled with these animals, by which, how­
ever, the vegetation of the plant did not appear to 
have suffered any injury. We never cut one of these 
roots that was not inhabited, though some were not 
bigger than a hazel-nut. The animals themselves 
are very small, not more than half as big as the 
common red ant in England. They had stings, but 
scarcely force enough to make them felt: they had, 
however, a power of tormenting us in an equal, if 
not in a greater degree; for the moment we handled 
the root, they swarmed from innumerable holes, and 
running libout those parts of the body that were un-
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covered, produced a titillation more·intolerable thlUl 
pain, except it is increased. to great violence."· 

The species called. sugar-ants in the West Indies 
are particularly destructive to the sugar-cane, as well 
as to lime, lemon, and orange-trees, by eXCBvating 
their nests at the roots, and so loosening the earth 
that they are frequently up-rooted and blown down 
by the winds. If this does not happen, the roots are 
deprived of due nourishment, and the plants become 
sickly and die.t 

• HaWkeawOrth'B Account of Cook'. Fint Vayage. 
t Phil. TrallB. UL p. 346. 
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8tnlcturea of White Ant., or Termites. 

W BEN we look back upon the details which we have 
given of the industry and ingenuity of numerous 
tribes 01 insects, both solitary and social, we are 
induced to think it almost impossible that they could 
be surpassed. The structures of wasps and bees, 
and still more' those 01 the wood-ant (Formica "'fa), 
when placed in comparison with the size of the 
insects, equal our largest cities compared with the 
stature of man. But when we look at the build­
ings erected by the white ants 01 tropical climates, 
all that we have been surveying dwindles into in­
significance. Their industry appears greatly to sur­
pass that of our ants and bees, and they are cer­
tainly more skilful in architectural contrivances. The 
elevation, also, of their edIfices is more than five 
hundred times the hei~ht of the builders. Were 
our houses built according to the same proportionl, 
they would be twelve or fifteen times higher than 
the London Monument, and four or five times 
higher than the pyramids of Egypt, with corre­
sponding dimensions in the basements of the edi­
fices. These statements are, perhaps, necessary to 
impress the extraordinary labours 01 ants upon the 
mind; for we are all more or less sensible to the 
force of comparisons. The analogies between the 
works of insects and of men are not perfect; for in­
sects are all provided with instruments peculiarly 

. adapted to the end which they instinctively seek, 
while man has to form a plan by progressive thought 
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and upon the experience of others, and to complete 
it with tools which he also invents. • 

The termites do not stand above a quarter of an inch 
high, while their nests are frequently twelve feet; and 
Jobson mentions some which he had seen 88 high as 
twenty feet; "of compasse," he adds, " to contayne a 
dozen men, with the heat of the sun baked into that 
hardnesse, that we used to hide ourselves in the ragged 
toppes of them when we took up stands to shoot at 
deere or wild beasts."· Bishop Heber saw a num­
ber of these high ant-hills in India, near the principal 
entrance of the Sooty or Moorshedabad river. "Many 
of them," he says, "were five or six feet high, and 
probably seven or eight feet in circumference at the 
base, partially overgrown with grass and ivy, and 
looking at a distance like the stumps of decayed trees. 
I think it is Ctesias, among the Greek writers, who 
gives an account alluded to by Lucian, in his ' Cock,' 
'of monstrous ants in India, as large as foxes. The 
falsehood probably originated in the stupendous 
fabrics which they rear here, and which certainly 
JIlight be supposed to be the work of a much larger 
animal than their real architect. "t Herodotus has 
a simi]ar fable of the enormous size and brilliant ap-
pearance of the ants of India. ' 
, Nor is it on]y in constructing dwellings for them­
selves that the termites of Africa and of other hot 
climates employ their masonic skill. Though, like 
our ants and wasps, they are almost omnivorous, yet 
wood, particularly when felled and dry, seems thpir 
favourite article of food; but they have an utter 
aversion to feeding in the light, and always eat their 
way with all expedition into the interior. ' It theIice 
would seem necessary for them either to leave the bark 
of a tree, or the outer portion 01 the beam' or door 

• Joblon'. Gambia, in Purcbu'. Pilgrim, ii. p. 15'70. 
t Heber'. Journal, vol. i. p. 248, ' 
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of' a house, undevoured, or to eat in open day. 
They do neither; but are at the trouble of construct­
ing galleries of clay, in· which they can conceal 
themselves, and feed in security. In all their forag­
ing excursions, indeed, they build covert ways, by 
which they can go out and return to their encamp­
ment.· 

Others of the species (for there are eeveral), in­
stead of building galleries, exercise the art of mmers, 
and make their approaches under ground, penetrating 
beneath the foundation of houses or areas, and rising 
again either through the floors, or by entering the 
bottom of the posts that support the building, when 
they follow the course oE the fibres, and make their 
way to the top, boring holes and cavities in different 
places, 88 they proceed. Multitudes enter the roof, 
and intersect it with pipes or galleries, formed of 
wet clay; which serve for passageS in all directions, 
and enable them more readily to fix their habitations 
in it. They prefer the softer woods, such 88 pine and 
fir, which they hollow out with such nicety, that they 
~eave the surface whole, after having eaten away the 
inside.· A shelt or plank attacked in this manner 
looks solid to the eye, when, if weighed, it will not 
'()ut-balanee two sheets of pasteboard of the same di­
mensions; It sometimes happens that they carry 
'this operation so far on stakes in the open air, 88 to 
·render the bark too flexible for their purpose; when 
'they remedy the defect by plastering the whole stick 
·witb a sort of mortar which they make with clay; so 
~t, on bein~ struck, the form vanishes, and the ar­
ti~cial covenilg falls in fragments on the ground. 
ln the woods, when a large tree falla from age or 
aceident, they enter it on the side next the ground, 
'alld devour it at leisure, till little more than the bark 

• SIlll8thIDllll, in Phil Traut., yolo In i. 
s 
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is left. But in this case they take no precaution ot 
strengthening the outward defence,. but leave, it in 
such a state as to deceive an, eye unaccustomed to 
see trees thus gutted of. their insides; and "you 
inay as weIl," says Mr. Smeathm~ "lItep upon a 
cloudY It is an extraordinary faet, that when these 
crl,l8.tures have formed pipes in the roof of a house, 
instinct ~ects tlfem tn preveritjte f.ul, .hi~h would 
ensue from their having sapped the politi on. which 
it rests; but 88 they gnaw away 'the, wood.- they fill 
up the interstices with 'clay, tempered. to a ~g 
degree of hardnellll;80 .that; when. th~ ~. is 
pulled down, these poets are transformed fro,m wood 
to stone. They make the Wall. of theil galleries of 
the same composition as their' neStfl, varying the 
,naterials, according to their kind:. one "pecies 
using red clay, another black clay,- and a ~rd I!o 
woody. substance,' cemented with gums, 8,11 !1security 
from the attacks of tbejr enemies, 'puticulady the 
common ant, which, being defended by a s~ong 
horny shell, is more ilian a match for them:; and 
when it can get at them, rapaciously aeizes them, 
and drags them' to its nest for 'food for its, young 
brood. If any accident breaks: dowrqlllrtof their 
waIls, they repair the breach with all ~ Instinct 
guides them to J!erformtheir' office ill the creation, 
by mostly confinmg their attacks to- trees that are 
beginning to decay, 'or such timber as has been se­
vered from its root for use, and would decay jn time. 
'Vigorous, healthy trees do not require to, be de.­
stroyed, and, accordingly, these consumer, llav,e no 
1aste for them. - ' , 
. M. Adanson describes the termites, of S~egal as 
'constructing covert ways along the surface, or ,wood 
"Which they intend to attack ; but though we hay. ~ 

'. ,·Smeathman. 
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reason to distrust so excellent a naturalist, in de­
scribing what he saw, it is certain that they more 
commonly eat their way into the interior of the wood, 
and afterwards form the galleries, when they find 
that they have destroyed the wood till it will no 
longer afford them protection. 

But it is time that we should come to their prin­
cipal building, which may, with some propriPty, be 
called a city; and, according to the method we have 
followed in other instances, we shall trace their Is­
~urs from the commencement. We shall begin 
with the operations of the specieiJ which may be ap­
propriately ter~ed the Warrior (Terme. fatalis, 
LINN. ; T.. Bellzcoms, SMUTS.). 

We must premise, that though they have been 
termed white ants, they do "not belong to the ilame 
erder of insE:cts with our ants; yet they have a 
slight resemblance" to ants in their form, but more 
in their pconomy. Smeathman, to "whom we owe 
our chief knowledge of the" geDl1S, .describes them 88 

consisting of kings, queens, "soldiers, and workers, 
~d is of opinion that the workers are larvre, the 
soldiers nymphre, and the kings "and queens the per-: 
feet insects. In this opinion, he coincides with 
Spamnann * and others; but Latreille is inclined 

• 
• Quoted by "De. Geer, vol. vii. 
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to think from what he observed in a European 
species (Terme6 lucifogw), found near Bordeaux. 
that the soldiers form a distinct race, like the neuter 
workers among bees and ants, while the working 
termites are larvlle, .. which are furnished with strong 
mandibles for gnawing; when they become nympha; 
the rudiments of four wings appear, which are fullJ 
developed in the perfect insecta. In this state, they 
migrate to form new colonies, but the greater number 
of them perish in a few hours, or become the prey of 
birds, and even the natives, who fry them as delicacies. 
f' I have discoursed with several gentlemen," ea.,. 
Smeathman, "upon the taste of the white ants, an~ 
on comparing notes, we have alwaya agrt!!ld that they 
are moat delicious and delicate eating. One gentle­
man compared them to sugared marrow, another to 
sugared cream and a paste of sweet almonds."t 

Mr. Smeathman's very interesting paper affords 111 
the most authentic materials for the further descrip­
tion of these wonderful insects; and we therefore 
continue partly·to extract from, and partly to abridge, 
his account. 

The few pain tha~ are so fortunate as to survive 
the various caaualties that assail them are usually 
found by worken (larve) which, at this season, are 
running continually on the surface of the ground, 
on the watch for them. As BOOn 88 they cliacover 
the objects of· their search, they begin to protect 
them from their surrounding enemies, by enclOling 
them in a small chamber of clay, where they· 
become the parents of a new community, and are 
cliatinguiahed from the other inhabitants of the neat, 
by the title of kiDg and queen. Instinct direcW 
the attention of these labouring insecta to the pre­
servation of their race, in the protection of \hia 

.. Hilt. Nat. G6n6ntle, yol. xiii. p. 86. 
t SmeatbmllD iD Phil. Tr-. yollui. p. 169, DOte. 
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pair and'their ofl'spring. The chamber that fOrm8 
the rudiment of a new nest is contrived for their 
safety, but the entrances to it are too small to admit 
01 their ever leaving it; consequently, the charge of 
the eggs devolves upon the labourers, who construct 
nurseries for their reception. These are small, irre­
gularly-shaped chambers, placed at first round the 
apartment of the king and queen, and not exceeding 
the size of a hazel-nut; but in nests oflong standing 
they are of great comrllative magnitude, and dis­
tributed at a greater distance. The receptacles for 
hatching the young are all composed of wooden ma­
terials, apparently joined together with gum, and, by 
way of defence, cased with clay. The chamber that 

• contains the king and queen is nearly on a level with 
"the surface of the ground; and as the other apart­
ments are formed about it, it is generally situated at 
an equal distance from the sides of the nest, and di­
~ctly beneath its conical point. Those apartments 
which consist of nurseries and magazines of provi­
!lions form an intricate labyrintb, being separated by 
small empty chambers, and galleries, which sur­
round them, or afford a communication from one to 
another. This labyrinth extends on all sides to the 
putward shells, and reaches up within it to two-­
thirds or more of its height, leaving an open area 
'above, in the middle, under the dome, which reminds 
1he spectator of the nave of an old cathedral. 
Around this are raised three or four large arches, 
which are sometimes two or three feet high, next 
,the front of the area, but diminish as they recede 
.further back, and are lost amidst the innumerable 
chambers and nurseries behind them. 

Every one of these buildings consists of two dis. 
tinct parts, the exterior and the interior. The exterior 
is one large shell, in the manner of a dome, large and 
strong enough to enclose and shelter the interior from 
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the vicismtudea of the weather, and the inhabitants 
from the attacks of.natural or' accidental enemies. II 
is always, therefore, much .stronger than the interior 
building, which is the habitable part, divided with a 
wonderful kind of regularity and contrivance, into an 
amazing number of apartments for the reaidence of 
the king and queen, and the nursing of the numerous 
progeny; or for magazines, which are always found 
well filled with stores and provisions. The hills 
make their fint appearance above ground by a little 
turret or two, in the shape of sugar-loaves, which are 
run a foot high or more. Soon after, at some little 
distance, while the . former are increasing in hei~ht 
and size, they raise others, and so go on increasmg 
their number, and widening them at the base, till • 
their works below are covered with these turrets, of 
which they always raise the highest and largest in 
the middle, and, by filling up the inte"als between 
each turret, collect them into one dome. They are 
not very curious or. exact in the workmanship, exc:ept 
in making tbemve-q sqlid and strong; and..whero; 
by their joining them, the dome is cOplpleted, fop 
which purpose the turrets answer as scaffolds, they 
take away the middle ones entirely, except the tops. 
which, joined. together, make the crown of the cupola; 
and apply the clay to the building of the works 
within, or to erecting fresh turrets for the purpose of 
raising the hillock still higher; 80 that some part o! 
the clay is probably used. several times, like the 
boards and posts of a mason's sc:aft"olda. 

When these billa are little more tban half their 
height, it is a common practice of the wild bulls to 
stand as sentinels on them, while the rest of the herd 
are ruminating below. They are sufficiently strong 
for that purpose; and at their full height, answer 
excellently well as places of look-out; and Mr. 
Smeathman has been, with foUl'. more, on the top 
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of one of these hillocks, to watch for a vessel in 
sight. . The outwlll'd shell, or dome, is not only of 
use to protect and support the interior buildings from 
external Violence and the heavy rains, but to collect 
and preserve a regular degree of the warmth and 
moisture necessary for hatching the eggs and che­
rishing the young. The royal chamber, occupied by 
the king and queen, appears to be, in the opinion of 
this little people, of the most consequence, being 
always situated as near the centre of the interior 
building as possible. It is always nearly in the shape 
of half an egg, or an obtuse oval, within. and may be 
supposed to represent a long oven. In the infant state 
of the colony, it is but about an inch in length; but 
in time will be increased to six or eight mches, or 
more, in the clear, being always in proportion to the. 
size of the queen, who, increasing in bulk as in age, 
at length requires a chamber of such dimensions . 

. Qt-ndUteltd«l with egg" 
Its floor is perfectly horizontal, and, in large 

hillocks, sometimes more than an inch thick of solid 
clay. The roof, also, which is one solid and well­
turned oval arch, is generally of about the same 
solidity, but in some places it is not a quarter of an 
inch thick, on the sides where it joins the floor, and 
where the doors or entrances are made level with it, 
at nearly equal distances from each other, These 
.entrances will not admit any animal larger than the 
soldiers or labourers; 80 that the king and the queen 
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(who is, at full size, a thoUsand times the weight 0(· 
a king) can never. poaaibly go out, but remain close. 
prisoners. 

The royal chamber, if in a large hillock, is sur­
rounde!l by a countleaa number of others, of different 
sizes, sbapes, and dimensions; but all of them arched 
in one way or another-sometimes elliptical or oval. 
These either open into each other, or communicate by 
passages as wide as, and are evidently made for, the 
soldiers and attendants, of whom great numbers are 
neceaaary, and always in waiting. These apartments 
are joined by the magazines and nurseries. TIl, 
former are chambers of clay, and are always well filled 
with provisions, which, to the naked eye, 8eem to 
consist of the raspings of wood, and plants which the 
termites destroy; but are found by the microscope to 
be principally the gums or inspissated juices of plants. 
These are thrown together in little maaaes, 80me of 
which are finer than others, and resemble the sugar 
about preserved fruits; others are like tears of gu~ 
one quite transparent, another like amber, a third 
brown, and a fourth quite opaque, as we see often in 
parcels of ordinary gums. These magazines are 
Intermixed with the nurseries, which are buildings 
totally different from the rest of the apartments; for 
these are composed entire1y of wooden materials, 
seemingly joined together with gums. Mr. Smeath­
man calla them the nurseries, because they are inva­
riably occupied by the eggs and young ones, which 
appear at first in the shape of labourers, but white 
as anow. These buildings are exceedingly compact, 
and divided into many very small irregular shaped 
chambers, not one of which is to be found of half an 
inch in width. They are placed all round, and as 
near as poaaible to the royal apartments. 

When the nest is in the infant state, the nurseries 
are close to the royal chambers; but as, in proceaa 
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of time, the queen enlarges, it is necesiary to en~ 
the chamber for her accommodation; and as alie 
then lays a greater number of eg~, and requires a 
greater number of attendants, so It is necessary to 
enlarge' and increase the number of the adjacent 
apartments; for which purpose the small nurserieS 
which are first built are taken to pieces, rebuilt a 
little further of a size larger, and the number of 
them increased at the same time. Thus they conti­
nually enlarge their apartments, pull down, repair, 
or rebuild, according to their wants, with a degree of 
sagacity, regularity, and foresight, not even imitated 
by any other kind of animals or insects. 

All these chambers and the passages leading to 
and Cram them being arched, they help to support 
each other; and while the interior large arches prevent 
them from falling into tlte centre, and keep the area 
o~n, the exterior building supports them on the out­
Side. There arej comparatively speaking, few open­
ings into the great area, and they, fo;r the most part, 
seem intended only to. admit into the nurseries that 
genial warmth which the dome collects. The interior 
,building, or assemblage of nurseries, chambers, &c., 
.has a flattish top or roof, without any perforation, 
which would keep the apartments below dry, in case 
through accident the dome should receive any injury, 
Vld let in water; and it is never exactly flat and 
oniform, because the insects are always adding to it 
by Quilding more chambers and nurseries; so that 
the division or columns between the future arched 
apartment resemble the pinnacles on the fronts of 
some old buildings, and demand particular notice, as 
afFording one proof that for the most part the in­
sects project their arches, and do not make them by 
excavation. The area has also a flattish floor, which 
lies over the royal chamber, but sometimes a good 
height above it, having nurseries and magazines 

I s3 
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betWeen.' It is likewise waterproof, and contrived to 
let the water oft" if it should get in, and rim over by 
some short way into the subterraneoua. passages, 
which run under the lowest apartments in the hill in 
various directions, and are of an astonishing size, 
being wider than the bore of a great cannon. One 
that Mr. Smeathman measured was perfectly cylin­
drical, and thirteen inches in diameter. These sub­
terraneous passages, or galleries, are lined very thick 
with the same kind of clay of which the hill is com­
posed, and ascend the inside of the outward shell in 
a spiral manner; and winding round the whole 
building up to the top, intersect each other at ~r~ 
ferent heights, opening either immediately in ,the 
dome in various pllices, and into the interior build· 
ing, the new turrets, &c., or communicating with 
them by other galleries of dift'prent diameters, either 
circular or ovaL ' < 

From every part of these large galleries' are va­
rious small coven ways, or galleries leading fu di~ 
ferent parts of the building. Under ground there 
are a great many that lead downward by sloping 
descents, three, arid four feet perpendicular among 
the gravel, whence the workers cull the finer pan., 
which, being kneaded up in their mouths to the COD­

sistence of mortar, becomes that s9lid clay or stone 
of which their hills and all their buildingS, except 
their nurseries, are composed.' Other galleries agam 
ascend, and lead out horizontally on every side, and 
are carried under ground near to ,the surface a vast 
distance: for if all the nests are destroyed within a 
hundred yards of a house, the inhabitants of those 
which are left unmolested farther off will still carry 
on their subterraneous galleries, and, invading it by 
sap and mine, do great mischief to the goods and 
merchandizes contained it. 

It seems there is a degree of necessity for the gal-
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leries Under the hillS being thus large, since they are 
the great thoroughfa.res,fo~ al~ the labourers and 801~ 
diers going fotth or. returnmg, whether fetching clay, 
wood, water or provisions; and they' are certainly 
well calculated. for the purposes to which they are 
applied, by the spiral slope which is given them; 
for if they were perpendicular, the labourers would 
not be able to carry on their building with so much 
facility, as they ascend a perpendicular with great 
difficulty, and the soldiers can scarcely do it at all. 
It is on this account that sometimes a road like a 
le~e is made on the perpendicular side of any part 
of the building within their hill, which is flat on the 
upper surface, and half an inch wide, and ascends 
gradually like a staircase, or like those winding roads 
which are cut on the sides of hills and mountains, 
that would otherwise be inaccessible; by which and 
similar contrivances they travel with great facility to 
every interior part. 

This, too, is probably the cause of their building a 
kind of bridge of one great arch, which answers the 
purpose of a flight of stairs from the floor of the area 
to some opening on the side of one of the columns 
that suppor' the great arches. This contrivance 
must shorten the distance exceedingly to those la­
bourers who have the eggs to carry from the royal 
chamber to some of the upper nurseries, which in 
some hills would be four or five feet in the straight­
est line, and much more .if carried through all the 
winding passages le~g through the inner cham­
bers and apartments. Mr. Smeathman found one 
of these bridges, half an inch broad, a quarter of an 
inch thick, and ten inches long, making the side of 
an elliptic arch of proportionable size; so that it is 
wonderful it did not fan over, or break by its own' 
weight before they got it joined to the side of the· 
column above. .. 
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I t was 8tren~ened by a small arch at the bottom; 
and bad a holT ow or groove all the length of the 
upper surface, either made purposely for the inha-
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bitanta to travel over with more safety. orelae, which 
is Dot improbable, worn by frequent treading , 

TURRET-BuILDING WHITE ANTS. 

Apparently more than one epecies, emaller than 
the preceding, such as the Termes mordaz and T . 
atrox of Smeathman, conetruct neata of a very dif­
ferent form, the figures of which resemble a pillar, 
with a large mushroom fur a capital. Theae turrets 
are compoeed of well-tempered black earth, and 
stand nearly three feet high. The conical mush­
room-ehaped roof is compoaed of the same material, 
and the brims bang over the column, being three or 
four inches wider than ita perpendicular sides. Moat 
of them, eays Smeathmau, reaemble in ahape the 
body of a round windmill, but BOme of the roofs 
have little elevation in the middle. When one of 
theae turrets is completed, the ineecta do not after­
warde enlarge or alter it; but if it be found too email 

TIINWI Nat. of While .AttJ.. One nelt iI repreeente.\ cut 
Through, with the upper part lying on the grOWl!\. 
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for them~ they lay the foundation ~ another 8,t . a few 
· ·inchest . diltance.· They sometimes, but not often, 
begin the second before the first is finished, and a 
third before they have completed the second. rive 
9r' sm of these singular turrets in a group may be 
seen in the thick woods at 'the foot of a tree. They 
are 80 'Very strongly built, that, in case of violence, 
.they willlOOner tear up thtl gravel and solid 'heart of 
their foundation than break in the middle. When 
,any of them' happen to be thus thrown down, the 
·insects do not abandon them: ,but, using their:. over­
,turned column as a, basis, they run ·upanother per­
'pendicularly from ,it, to the, U811alheight, fastening 
the under part at the saJJie time to the· ground" to 
render it the more seoure., . .',' 

· The interior of a tutret is pretty equally divided 
into innumerable cells, irregular in ·shape, but usually 
more or less' angUlar, generally. quadrangular dr 
pentagonal, though, the angles are not well defined. 
Each shell has at le88t two entrances; but there are 
no galleries, arches, nor wooden nurseries, as in the 
DeBts oCthewarrior (T. bellicosus). The two species 
which build turret-nests aTe very different in size, 
and the dimensions of the nests differ in proportion. 

TeE WHITE ANTS OF TREES. 

Latreille's species of white ant (Termes lucifogw, 
RoSSI), formerly mentioned 88 found in the BOUth of 
Europe. appear to have more the habits of the jet­
ant, described page 279, than their congeners of the 
tropics. They live in the interior of the tmnks of 
trees, the wood of which they eat, and form their 
habitations of the galleries which they thus excavate. 
M. Latreille says they appear to be furnished with an 
acid for the purpose of softening the wo~d, the odour 
of which is exceedingly JlUngent. They prefer the 
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part. of the wood nearest to the bark, which theY are 
careful not to injure, as it affords them protection. 
All the walls of their galleries are moistened with 
small globules of a gelatinous substance, ,similar to 
gum-arabic. They are chiefly to be found in the 
trunks of oak and pine-trees, Rnd are very numerous. * 

Another of the species (Termes arborum), described 
by Smeathman, builds a nest on the exterior of trees, 
altogether different from any of the preceding. These 
are of a spherical or oval shape, occupying the arm 
or branch of a tre~ sometimes from seventy to eighty 
feet from the ground, and as large, in a few instances, 
u a sugar-cask. The composition used for a build­
ing material is apparently similar to that used by the 
warriors for constructing their nUrseries, being tht' 
gnawingil of wood in very'small particles, kneaded 
into a pute with BOme species of cement or glue, 
procured, a8 Smeathman supposes, partly from gum­
miferous trees, and partly from themselves; but it is 
more probable. we think, that it is wholly secreted, 
like the wax of bees, by the inaects themselves. 
With this cement, whatever may be its composition, 
they construct their cells, in which there is nothing 
very wonderful except their great numbers. They 
are very firmly built, and BO strongly attached to the 
trees, that they will resist the most violent tornado. 
It 'is impossible, indeed, to detach them, except by 
cutting them in pieces, or sawing off the bnnch, 
'Which is frequently done to procure the insects for 
young turkeYII. (See engraving, p. 300, for a figure 
of this nest.) 
, This species very often, instead of selecting the 
bough of a tree, builds in the roof or wall of a house, 
and unless observed in time and expelled, occasions 
considemble damage. It is easier, in fact, to shut 

.. Latreille, Hi.t. Nat. Generale, tom. xiii. p. 64. 
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one'. door again8t 'a fox or a thief, than to exclude 
8uch whose averm4.m 
dell trace them even 

the prodigiOUB U4.j4.4.4.4.<.<.:4.24. 
14.'4.wer and rapidity u:<'::<'l4.m:<.m<.<., 

we :idmire the wi8dom of 
creathid h:Y:<.f<.<.tigable and UBeful ~ 
countries where the decay of vegetable lIub8tanCes i. 
rapid in proportion to the heat of the climate. We 
have already remarked that theyalwaYI prefer decay­
ing or dead timber; and it is indeed a very general 
law among in8ecta which feed on wood to prefer what 
ill unllound: the lame principle holds with respect to 
fungi, uther parasitical 

An Termite8 are 
,lOlita,y like their' congel1l1t4., u:,imjR;l1j,l1 
them4.4.h:4.4. In Othi,j 
habitl1 ,imiKar; for they dest,4.:u 

l1nd vegetable. Thj ~ 
mUllt be familil1j 

by name of wood-IOUlle (Termes pulsa-
torium, LINN.; Atropos lignarius, LucB)--one of 
the insecta which produces the ticking, luperati­
tioUBly termed the death-watch. It is Dot 80 large as 
the common louse, but whiter and more 8lender, 
having a red mouth and yellow eyes. It lives in old 
book" walls, collectionj 4.if 
dried l1xtremely agile in 
dattiYAu, h,iO dark cornera 
of ~~ does not like to 
ward, every half-secondi 
or Inuh purauer, and 
times "ji'V,: 'imn The ticking 
by the ins~t~t;g ~ainst the wood with its head, 
and it is supposed by some to be peculiar to the 
female, and to be connected with the laying of her 

Digiti 
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eggs. M. Latreille. however. thinks that the wood­
lOUIe is only the grub of the Psocus abdominalis. in 
which cue it could not lay eggs; but this opinion is 
somewhat questionable. Another death-watch is a 
.8Qlall beetle (A7Iobium teSlelatum). 
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, CSAPTB& XVII. 
Sfmc:tunw of Silks pUn by Caterpillars, including the Silk-Wonu. 

" Millions or spinning worms, 
'!'bat in their green shops weave the 1IIIlOOth-bair'd Bilk." 

MILTON'S C-. 

ALL the caterpillars of butterflies, moths, and. in 
general, of insects with four wings. are capable of 
spinning silk, of various degrees of finene&ll and 
strength, and differing in colour, but usually white, 
yellow, brown, black, or grey. This is not only of 
advantage in constructing nests for themselves, and 
particularly for their pupm, as we have 80 frequently 
exemplified in the preceding pages, but it enablea 
them, the instant they are excluded from the egg. to 
protect themselves from innumerable accidents. as 
well as from enemies. If a caterpillar, for instan~ 
be exposed to a gust of wind, and blown off from its 
native tree, it lets itself gently down, and breaks its 
fall, by immediately spinning a cable of silk, along 
which, also, it can re-ascend to its former ststion 
when the danger is over. In the same way it fre­
quently disappoints a bird that has marked it out for 
prey. by dropping hurriedly down from a branch, 
811spended to its never-failing delicate cord. The 
leaf-rollers, formerly described, have the advantage 
of other caterpillars in such cases, by being able to 
move as quickly backwards as forwards; so that 
when a bird puts in its bill at one end of the roll, the 
in8ects makes a ready exit at the other, and drops 
along its thread as low as it judges convenient. We 
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have seen caterpiIlars urol' in thiS way from one to 
lix feet or more; and by means of their cable, which 
they are careful not to break, they climb back with 
great expedition to their former place.-

The structure of their legs is well adapted for. 
climbing up their singular rope-the six· lore-legs 
being furnished with a curved claw;· while the pro­
legs (as they have been termed) are no less fitted 
for holding them firm to the branch when they have 
re-gained it, being constructed on the principle of 
forming a vacuusn, like the leather-tlucker with 
which boys lift and drag stones. The foot of the 
common fly has a similar sucker, by which it is 
enabled to walk on glass, Ilnd otherwise support it­
self against gravity. The different forms of the leg 
and pro-leg of a spinning caterpillar are represented 
in the. figure. 

lAg and Pr0-i8g of a CatMpillar, greatly magnified. 

In order. to understand the nature of the appa­
ratus by which a caterpillar spins its silk, it is to be 
recollected that ita whole interior structure differs 
from that of warm-blooded animals. It has, pro­
perly speaking, no heart, though a long tubular 
dmsal vessel, which runs along the back, and pul­
sates from twenty to one hundred times per minute, 
has been called so by Malpighi and Qthers: but 

• See Insect Tranafonnation., p. 186. 
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neither Lyonnet nor euvier could detect any "feasel, 
isauing from it; and consequently the fluid which is 
analogous to blood has no circulation. It differs also 
from the higher orders of animals in having no 
brain, the nerve. running along the body being only­
united by little knobs, called gangliona.· Another. 
circumstance is, that it has no lungs, and does not 
breathe by the . mouth, but by air-hole-, or spiracles, 
eighteen in number, situated along the sides, in the 
middle of the rings, as may be seen in the following 
figure from Lyonnet: 

Caterpillar a/the Goat-Moth (COBSW lignipercla). 

These spiracles communicate on each side with 
tubes that have been called the wind-pipes (trachel'2).t 
The spinning apparatus is placed near the mouth, 
and is connected with the silk-bags, which are long, 
slender, floating vessels containing a liquid gum. 
The bags are closed at their lower extremity, become 
wider towards the middle, and more slender towards 
the head, where they unite to form the spinning-tube, 
or spinneret. The bags being in most cases longer 
than the body of the caterpillar, necessarily lie in a 
convoluted state, like the intestines of quadrupeds. 
The capacity, or rather the length of the silk-bags, 
is in proportion to the quantity of silk required for 
spinning; the Cossus ligniperda, for example, from 
living in the wQod of trees, spins little, having a bag 
only one-fourth the length of that of the silk-worm, 
though the caterpillar is at least twice the dimensions 
of the latter. The following figure, taken from the 

.. See IDleCt Tranlformaticnu, ooncluding cbapla. 
t Ibid. po 166. 
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admirable treatise of Lyonnet on the anatomy of the 
Cossus, will render these several organs more easily 
understood than any description. 

The spinneret itself was supposed by Reaumur to 
have two outlets for the silk; but Lyonnet, upon 
minute dissection, found that the two tubes united 
into one before their termination; and he also almost 
assured himself that it was 'composed of alternate 
slips of horny and membranaceous substance,-the 
one for pressing the thread into a small diameter, and 
the other for enlarging it at the insect's pleasure. It 
is cut at the end somewhat like a writing-pen, though 
with less of a slope, and is admirably fitted for being 
applied to objects to which it may be required to 
attach silk. The following are magnified figures of 
the spinneret of the COSS1U from Lyonnet. 

I 

sw t>iew of the SiIMub.. &etian of tire SiIlt.ttiJe, magrtifi«l 
22,000 time •. 

"You may sometimes have seen," says the Abbe 
de la Pluche, "in the work-rooms of goldsmiths or 
gold-wire drawers, certain iron plateS, pierced with 
holes of different calibres, through which they draw 
gold and silver-wire, in order to render it finer. The 
silk-worm has under her mouth such a kind of instru­
ment. perforated with a pair of holes [united into one 
on the outside*], through which she draws two drops 
of the gum< that fills her two bags. These instruments 

t' • Lyonnet. 
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lAbium, or wwer lip of COISUI.-a, silk·tube. 

are like a pair of distaffs for ,pinning the gum into a 
silken thread. She fixes the first drop of gum that 
issues where she pleues, and then draws back her 
head, or leta herself fall, while the gum, continuing 
~o flow, is drawn out and lengthened into a double 
stream. Upon being exposed to the air, it imme­
diately loses ita fluidity, becomes dry, and acquire. 
consistence and strength. She is never deceived in 
adjusting the dimensions of the, [united] apertures, 
or in calculating the proper thickness of the thread, 
but invariably makes the strength of it proportion­
able to the weight of her body. . 
. "It would be a very curious thing to know how 
the gum which composes the silk is separated and 
drawn off from the other juices that nourish the 
animal. . It must be accomplished like the secretions 
formed by glands in the human body. I am there~ 
fore persuaded that the gum-hags of ~he Eilk-worm 
-are furnished with a set of minute glands, which, 
being impregnated with gum, afford a free passage 
to all the juices of the mulberry-leaf cOn'CBponding 
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with this glutinous matter, while they exclude every 
fluid of a different quality."'" When confined in an 
open gl88s veaael, the goat-moth caterpillar will eft'ec& 
ita escape, by constructing a curioua silken ladder. 
as represented by Roesel. 

Caterpillars, 88 they increase in size, cast their &kina 
as lobsters do their abells, and emerge into renewed 
activity under an enlarged covering. Previous to this 
change, when the skin begins to gird and pinch them. 
they may be observed to become languid, and indiffe­
rent to their food, and at length they cease to eat, and 
await the sloughing of their akin.1' It iB now that 
the faculty of spinning Bilk seema to be of great ad­
vantage to them; for being rendered inactive and 
helpleaa by the tightening of the old skin around their 
expanding body. they might be awept away by the 
firat puff of wind, and made prey of by ground-beetle. 
or other carnivoroua prowlen. To guard against such 
accidents, 88 soon 88 they feel that they can swallow 
no more food from being ha.I,f choked by tbe old akin. 
they take care to aecure themselves ·from danger by 
moorings of ailk spun upon the leaf or the blanch 
~here they may be repoaing. The caterpillar of the 
whiteaatin-moth (Leucoma salicil, STBPHBNS) in this 
~ay drawa together with ailk one or two leaves, similar 
to the leaf-rollers (TurlricidtB), though it alway. 
l'eeds openly without any covering. The caterpillar 
of the puaa-moth again, which, in ita third skin. 
ia large and heavy, spins a thick web on the upper 
surface of a lest; to which it adheres till the change 
ia effected. 

The moat important operation, however, of ailk­
Jlpinning is performed before the caterpillar is trans­
formed into a chrysalis, and is moat remarkable in 
the caterpillara of moths and other four-winged flies. 

• 8pecfacle de 1& Nature, vol. i. 
t See IIIIeCtTraDlCormatioDr. cbap. vii. 
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with the exception of those ofbutter8iea; for thOugh 
theIe exhibit, perhaps, greater ingenuity, they seldom 
spin more than a few threads to secure the chrysalis .. 
from. falling, whereaa the others spin for it a com­
plete envelope or shroud. We have already .een, in 
the preceding pages, several atriking inatances of this 
operation, when, probably for the purpose of husband­
ing a scanty supply of silk, extraneous substances are 
worked into the texture. In the case of other cater­
pillars, silk is the only material employed. Of this 
the cocoon of the silk-worm is the moat prominent 
example, in consequence of ita importance in our 
DWlufacturea and commerce, and on that account 
will demand from us somewhat minutedetaila, though 
it would require volumes to incorporate all the in­
formation which haa been published on the subject. . 

SILK-WORM. 

The sUk-worm, like .. most other caterpillars~ 
cba1lges ita skin four times during ita growth. The 
intervals at which the four moultinga follow each 
other depend much on climate or temperature, as 
well aa on the quality and quantity of food. It is 
thence found, that if they are exposed to a high 
temperature, say from 81 0 to 1000 Fahrenheit, the 
moultings will be haatened; and only five days will 
~e consumed in moulting the third or fourth time, 
whilst those worms that have not been haatened take 
Beven or eight days.. . 
. The period of the moultinga is also influenced by 
the temperature in which the eggs have been kept 
during the winter. When the heat of the apartment 
haa been regulated, the first moultin~ takes place on 
the fourth or fifth day after hatching, the second 
begins on the eighth day, the third takes up the 
thirteenth and fourteenth days, and the laat occurs 

• Coun d'Apicultwe, par M. ROIier. PaN, 1801 •. 
T 
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on the .twenty-second and twenty-thUd days. The 
Jifth age, in such 'cases, lasts ten days, 'at the end or 

,. which, or thirty·two days after hatchine;, the cater­
pillars attain their full gro1fth, and ouglit to be three 
inches in length';. but if they have not been property 
fed, they will not be SO long. " . . 

With iheage of> the caterpillar, its appetite in­
ereases, and is at its maximum aftet- the fourth moult­
ing, whenn alBo· attaina:its greatest size. The silk 
gum isithen elabon.ted!indle'· reservoir&, while the 
caterpillar ceases 'to Mt,and BOOn ,diminishes 'again 
in size and weight. This U8'Illilly req1lires a period 
of nine ot teh ; days, commencing; from the fOtlfth 
moulting, after which it begins 'to' apiu its Ihrohd 'o~ 
silk. In this operation i~ proceeds with 'the greatest 
caution, looking carefuiyl for a spot in' which it maY 
be most secure from. interruption. 

"We usually,'~ says the Abbe de la Pluche, "give 
it some little stalks of ,bro<.m, heath, or a piece oJ 
paper rolled up, into which it retires, and begins to 
move its head to different places, in, order to fasten 
its thread on every side. An this work, though it 
looks to a bystander like confusion, is 'not without 
design. The caterpillar neither Bl'l'I1hges its threads 
nor disposes one over another, but contents itself 
with distending a sort of cotton or floss to keep off 
the rain; for Nature' having ordained silk-worms to 
work under trees, they never change their method, 
even when they are reared in our houses. 

" When my curiosity led me to know how they 
spun andpli1ced their beautiful silk, I took one or 
them, and frequt'ntly removed the floss with which it 
first attempted to make itself a covering; and as by 
this means I weakened it exceedingly, when it at last 
becal'lle tired ofbe~inning anew, it fastened its threads 
on the first thing It encountered, and began to spin 
very .l'eguIarly in my presence, bending' itA; head up 
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and down,.and cro88ing to every side. It sOon con­
fined its DlOYements to a .very . contracted space, and. 
by degrees~ entirely. 811ROunded itself ,with silk; and 
the. remainder of its operations became' invisible, 
tIlough these may be 1Inderstood from examining the 
work after it.is finished. In order to complete the 
structure, it must draw out of the gum-bag a more 
delicate silk, and then with a stronger gum bind all 
the inner threads over one another. 

" Here, then, are three coverings entirely differ­
ent, which afford a succe88ion of shelter. The outer 
loose .sillt, or floss, is for. keeping 01£ the rain; the 
fine silk ~ the middle prevents the wind from cans­
ing injury; and. the glued silk, which composes the 
tapestry of the chamber where the insect lodges, re­
pels both.air and water, and prevents the intrusion 
of cold. . . 
~ After building her cocoon, she divests herself of 

her fourth skin, and is transfonned intQ a chrysalis, 
~d subsequently into a moth (Bombyzmon), when, 
without saw or centre-bit, she makes her way through 
the shell, the silk, and the floss; for the Being who 
teaChes her how to build herself a place of rest, where 
the delicate limbs of the moth may be. fonned with 
out interruption, instructs her likewise how to open 
a puaage for escape. 

"The cocoon is like a pigeon'. eg~, and more 
poiI)ted at one end than the other; and It is remark~ 
able that the caterpillar does not interweave its silk 
towards the pointed end, nor apply its glue there as 
it does in every other part,. by bending itself all 
around with great pliantness and agility: what is 
more, she never flUls, when her labour is finished, to 
fix her bead opposite to the pointed extremity. The 
reason of her taking this position is that she has 

• Thia is deDied by recent obaervera 
T2 
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purposely left this part less strongly cemented, and 
less exactly closed. She is instinctively conscions 
that this is to be the p88II8.ge for the perfect inseet 
which she carries in her bowels, and h88 therefore 
the additional precaution never to place this pointed 
extremity againat any substance that might obstruct 
the moth at the period of its egress. 

"When the caterpillar hu exhausted herself to 
furnish the labour and materials of the three cover­
ings, she l08es the form of a worm, her spoils drop 
·all around .the chrysalis; first throwing off her 
skin, with the head and jaws attached to it, and the 
new skin hardening into a sort of leathery: consist­
ence. Its nourishment is already in its stomach, and 
consists of a yellowish mucus, but gradually the ru­
diments of the moth unfold themselves,-the wings, 
the antennlE, and the legs becoming solid. In about 
0& fortnight or three weeks, a slight swelling in the 
~hrysalis may be remarked, which at length produces 
a rupture in the membrane that covers it, and by 
repeated efforts the moth bursts through the leathe!7 
envelope into the chamber of the cocoon." 

" The moth then extends her anteDDlE, together 
with her head and feet, towards the point of the cone, 

, which, not being thickly closed up in that part, gra­
dually yields to her efforts; she enlarges the open­
ing, and at lut comes forth, leaving at the bottom 
of the cone the ruins of its former stat&-namely, the 
head and entire skin of the caterpillar, which bear 
some resemblance to a heap of foullinen."* 

Reaumur W88 of opinion that . the moth makes use 
of its eyes 88 a file, in order to effect its psssage 
thrc.ugh the silk; while Malpighi, Peck, and others, 
believe that it is assisted by an acid which it dis­
charges in order to dissolve the gum that holds the 

* Spectacle de la Nature, yol. i. 
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fib~ 9f the silk together (-see p. 19~). Mr. Sw~yne 
~~i~ that the threadJ are broken at "lIt either bJ 
filing or solution; for he succeeded in unwinding .. 
whol~ cocoon from which the moth had esca~. The 
lOiling. of the cocoon by a fluid, however, :W~_ may, 
rem~k, is no proof of the acid; for all moths and 
bu~ies m.ooarge a f1uid,when they aasum.e wings, 
whether they be inclosed in a cocQon or -not·; but it 
~va ~o little· plausibility to theop~n, that "the 
end ot the cocoon is observed to be wetted for an 
hQur, and sometimes several hours. before' the moth 
makes-its way out."* Other insects employ different 
contrivances for escape, 88 we have already seen, 
and shall still further exemplify. 

_ It is thQ middle portion of the. cocoon, IUter re~ 
moving the floss or loose silk on the exterior, whic;h 
is used in our manufactures; ~ the first prepara­
tion is to throw the cocoons into warm ",ater,-and 
to atir them about with twigs, to dislOlve any slight 
gummy adhesions which may have occurred whet) 
tJi,e caterpUlar W&I spinning. The threads of several 
con.,., accordil!-g to the streJ;lgth of the silk wanted, 
are then taken and wound off upon a reel. The 
refWle, collSisting of what we may, call th~ tops and 
bottoms of the cones, are not- wound, bu~ carded. 
like wool or cotton, in order, to form coarser fabrics. 
We learn frQm the fact of the cocoons being generally 
unwound without breaking the thread, that the 
insect spins the whole without interruption. It is 
popularly supposed, however, that if it be disturbed 
during the operation by any sort of noise, it will 
take alarm, and break its thread; but Latreille BaYS 

this is a vulgar errol.t 

• Count Dandolo's Art of Rearing Silk-Worms, Eng. Trausl. 
p.215. ' 

t On a tort de eroire que Ie bruit nuDe a ces illleCtes. Hilt. 
Nat. G6neralt', vol. xiii., p. 170. 

T3 
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The length of the unbroken thread in a cocOou 
varies from six hundred to a thousand feet; and III 
it is all spun double by the insect, it will amOunt to 
nearly two thoull8.lld feet of silk, the whole of which 
does not weigh above three grains and a half: five 
pounds of silk from ten thousand cocoons is eond­
derablyabove the U8U&l average. When we consider; 
therefore, the enormous -quantity of silk wtrlcb: is 
used at present, the number of worms employed in 
producing it will almost exceed our eompreben8ion. 
The manufacture -of the silk, indeed, gives etnploy .. 
ment, and furnishes subsistence, to several millioDl 
of human beings j and we may venture to say that 
there is scarcely an individual in the eivilBed world 
who has not SODle article made of silk in his p0s­
session. 

In ancient times, the manuf&etute of silk W8B 
confined to the East Indies and China, where the 
inseets that produce it are indigenous. -It was 
thence brought to Europe in small quantities., and in 
early times sold at so extravagant a price that it . ;vas 
deemed too expensive even for royalty. The Emperor 
Aure1ian aseigned' the expense as a reason for re­
fusing his empress a robe of silk; and out own 
James I., before his accession to the crown of Eng­
land, had to borrow of the Earl of Mar a pair of 
silk stockings to appear in before the English am­
bassador, a circU:~~ce w~ch pobably led him ~ 
promote the cultivation of silk 1D England.. The 
Roman authors were altogether ignorant of its origin, 
-Borne supposing it to be grown on trees as hair 
grows on animals,-others that it was produced by Ii 
shell-fish similar to the mussel, which is known to 
throw out threads for the purpose of attaching itself 
to rocks.,-others that it was the entrails of a sort oC 

• Shaw', Gen. Zoology, voL VI. 
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8pidor, which was fed for four years with pUte, ana 
then with the leaves of the green willow, till it burst 
with fat,-and others that it Was the produce of a 
worm which built nests of clay and collected wU. 
The in,ect was at length spread into Persia; arid 
ecga were afterwards, at the inataoce of the Emperor 
JU8Iinian, concealed in hollow canes by two monks, 
and COIlveyed to th~ isle of Coli. This emperor, in 
the sixth century, caused them to be introduced into 
Constantinople, and made an object of public utility. 
They were thence sueceaaively cultivated in Greece, 
in Arabia, in Spain, in Italy, in France, and in all 
placea .where any hope could. be indulged of their 
8UCC~. In America. the culture the silk"worm 
wu introcIuced into Virginia in the time of James I.. 
who himself composed a book of instructions on the 
subject, and caused' mulberry-trees and silk-wormS' 
eggs to be sent to the colany. In Georgia., also, 
lands were granted on condition of planting one hun­
c1red white mulberry-trees on every ten a.cres of 
cJeareclland. * 

The growth of the silk-worm hu also been tried;. 
but with no great success. in this country. Evel~ 
computed that one mulberry-tree would feed as many 
silk-worms annually as would produce seven pound'a 
of silk. "According to that estima.te," says Barham, t 
.. the two thousand trees already planted in Chelsea 
Pa.rk (which take up one-third of it) will make 
14,OOOlbs. weight of silk;' to be commonly worth but 
twenty shillings a pound, those trees must make 
.£14,000 per arinum. During, the last centu,ry, some 
French refugees in the aouth of Ireland made con,. 
Ud81'able plantations of the mulberry. and had begu 

• North AmmClBll Reriew, Oct. 1828, P. 449. 
t Baa)' 011 the Sill-worm, p. 96. London, 1719. 
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the'cultivation'of silk with everyapp~ce of SIlC-, 

oess; but since their removal the trees !baYU. ~e~ 
cut down.· In thevicinit,r of Lon(lon, also, a ~n., 
.iderable plantation of mqlbelv-tr!llll was pur~ 
chased . by ,the British, Irish, and Col~. Silk 
Company in 1825; but we. have not learned "hethel: 
this Company have, any acti¥e me881Uel! J¥l'" . ~ 
~::".tme of ~ w.;. in~oduc~d h;to·. thiS 
cquntryin l'n8,at Derby, by Mr. JQlm Lom~ who 
travelled into Itaily to obtain the requisite inf~&­
tion; but so jeaIouswete the Jtalians of .this, that 
according to some f1tatetnantl!.which ha~ obtain~ 
belie~ he fell a victim to ~eir revenge, having 
been poisoned at the early age o(~ty-nipe.t .. 

There are not only several varieties of the commol) 
silk-worm (Bombg3J man), but other species of c,.. 
terpillars, which spin silk capable of being ,JI19.DtU&CT 
tu.red, though not.of 80 good qualities 88 the ~moQ 
silk. None of. our· European msects, howev~, seem 
to be well fitted for the purpose, though it bas .bee" 
propose by:Fabricius and' otbeJ.'IJ ~ ~ the crimson 
under-wing (Clltoctila 8pOfUa. SC~RANK), &c. )i. 
Latreille quotes froUl the 'Recreations of Natura! 
History,' by Wilhelm, the statement that the cocoons 
of the emperor-moth (Saturnia pavtmia) had been 
successfully tried in Germany, by M. Wentzel He­
geer de Berchtoldsdorf, under animperial patent. 

EMPBROR-Mom. 

The emperor-moth, indeed, is no less worthy of 
'our attention with respect to the ingenuity of its ar­
chitecture than the beauty of its colours, and has 

• Preface to Dandolo on the Silk-Worm,.Eng.1rauI1. p. xiii. 
t Glover's Directory of the County of Derhy, illtrod.. p. xvi. 

D,g",,,d by GoogIe 



E~PBROR-MOTH. 321 

consequently attracted the attention of every Entoo­
mologist. The caterpillar * feeds on fruit-trees and 
on the willow, and spins a cocoon, in form of a Flo­
rence flask, of strong silk, 80 thickly woven, that it 
appears almost like damask or leather. ItdifFel'l 
from most other cocoons in not being closed at the 
upper or smaller end, which terminates in a narrow 
circular aperture, formed by the convergence oflittle 
bundles of silk, gummed together, and almost as 
elastic as whalebone. In consequence of all these 
terminating in needle-shaped points, the entrance of 
depredators is guarded against, upon the principle 
which prevents the escape of a mouse from a wire 
trap. The insect, however, not contented with this 
protection, constructs another in form of a canopy 
or dome, within the external aperture, so 8S effec­
tually to shield the chrysalis from danger. We have 
formerly remarked (page 192) that the caterpillar of 
the /Egeria ariliformis of Stephens, in a similar way 
did not appear to be contented with a covering of 
thin wood, without an additional bonnet of brown 

Cocoo", W'11w Empwor-moIIo. CtII ope" to .IwtD Ilwir llructur •. 

* Figured in 10000t TranaformatiOlll, p. 186. 
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·wax. The cocoOn of the emperor-mQtb, though 
thus in some. measUre impenetrable fro.m without, is 
readily opened' from· within; and when the moth 
iSsUes from its pupa case, it easily rna,kes its way 
out without either the acid or eye-files ascribed to the 
silk-wonn. ,The elastic silk gives way upon being 
pushed from within, ,and when the insect is fairly 
o~' it shuts again of its own accord, like adoor with 
spring hinges, ..... a circumstance which at first puzzled 
Roesel not a little when he saw a fine large moth 
in his box, and the cocoon apparently in the same 
state as when he had put it there. Another na­
turalist conjectures that the converging threads are 
intended to compress the body. of the moth as it 
emerges, in order to force the fluids into the nervures 
of the wings; for when he took the chrysalis pre­
viously out of the cocoon, the wings of the moth 
never expanded properly.- Had he been much 
conversant with breeding insects, he would rather, 
we think, have imputed this to some injury which 
-the chrysalis had receiv.ed. We have witnessed the 
shrivelling of the wings which he alludes to, in many 
instances, and not unfrequently in butterflies which 
spin no cocodn. The shrivelling, indeed, frequently 
arises from the want of a sufficient $upply of food to 
the caterp,i11ar in its . last stage, occasioning a defi­
ciency in the fluids. 

The elasticity of the cocoon is not peculiar to the 
emperor-moth. -A much, smaller insect, the green 
cream-bQrder-moth (Torlriz clUorana) before men­
tioned (p!1ge 170), for its ingenuity in bundling up 
the expanding leaves of the willow, !Ilso spins an 
elastic shrOud for its chrysalis, of the singular shape 
of a boat with the keel uppermost. Like the cater­
pillar of P1fI'ali •• lrigulalis (page 198), whose build-

... Meinecken, quotro by Kirby and Spence, iii. 280. 
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ing, though of different materials, is exactly of the 
same ·form,-it first spini two approximating walls 
of whitish silk, of the form required, and whcn 
these are completed, it. draws them forcibly together 
with elastic threads, 80 placed as to retain them 
closely shut. The passage of the moth out of this 
cocoon might have struck Roesel as still more mar­
vellous than that of his emperor, in which there W/l8 
at least a small opening; while in the boat .cocoon 
there is none. We have now before us two of these, 
which we watched the caterpill8rs through the pro­
cess of building, in the summer of 1828. and Crom 
one onl,. a moth issued,-the othp.r,88 often happens, 
having died in the chrysalis. But what is most re­
markable, it is impossible by the naked eye to tell 
which of these two has been opened by the moth, so 
neatly has the joining been finished. * 

Some species of moths spin a very slight silken 
tisaue for their cocoons, being apparently intended 
more to retain them from falling, than to afford pro­
tection from other accidents. The gipsey-moth 
(Hypogymna dis par), rare in moat parts of Britain, 
is one of these. It selects for ita retreat a crack in 
the bark of the tree upon which it feeds, and over 
this spins only a few straggling threads. We found 
last summer (1829), in the hole of an elm-tree in the 
Parc at Brussels, a group of half a dozen of these, 
that did not seem to have spun any covering at all, 
but trusted to a curtain of moss (Hypna) which 
margined the entrance.t In a species nearly allied to 
this, the yellow-tussock (Dalychira pudibunda, STE­

fRENS), the cocoon, ohe of which wellave now before 
us, ill of a ·pretty close texture,· and interwoven with; 
the 10D~ hairs of the caterpillar .itself (see . fi~e ~" 
page 20). which it pl'\eks qut piece-meal durmg ~~ 

··l.R.· tJ: R. 
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process of building,-as is also done by th"e,vapourer 
(Orgyia antiqua, HUBNER), and many others.-

These are additional instances of the remarks we 
formerly made, that caterpillars which spin a slight 
web are transformed into perfect insects in a much 
shorter period than those which spin more substantial 
ones. Thus the cream-spot tiger (Arclia t1i11iea, 
STEPHENS) lies in chrysalis only threeweeka,. and 
therefore does not require a strong web. It is figured 
below, along with another, which is sUll dighter. 
though more ingeniously woven, being regularly 
meshed like net-work. 

C_ of .l.rctia -WO-. 

Net_" 00000lI. 

A very prettily-netted cocoon is constructed by tbt' 
grub of a very small grey weevil (Hypera RumicU), 
which is not uncommon in July, on the seed spikes 
of docks (Rumices). This cocoon is ~lobular, and 
not larger than a garden pea, though It appears to 

• See thil lIi'ued in IlIIeCt TranaformatioDl, p. 
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be'very large in propOrtion to the pupa of the illsect. 
reminding 118 not a little of the carved ivory balls 
from China. The meshes of the net-work are a181>' 
large, but the materials are strong and of a waxy. 
consistence. . Upon remarking that no netting was 
ever spun over the part of the plant to which the 
cocoon was attached, we endeavoured to make them 
apia cocoons perfectly globular, by detaching them 
when nearly finished; but though we tried four or 
five in this way, we could not make them add a sin­
gle mesh after removal, all of them making their 
escape through the opening, and refU8ing to re-enter 
in order to complete their structure. * 

The silk, if it may be so termed, spun by many 
species of larvlI:l, is of a still stronger texture than the 
waxy silk of the little weevil jU8t mentioned. We 
recently met with a remarkable instance of this at 
L8!'. in the cocoons of one of the larger ichneumons, 
(Ophion Yinultl!)I. STEPHENS), enclosed in that of a 
pU88-moth (Cerura Vinula)-:-itself remarkable for 
being composed of sand as well as wood, the fibres' 
Of which had been scooped out of the underground' 
er:088-bar of an old paling, to which it was attached. 
But the most singular portion of this was th&' 
junction of the outer wall with the edges of thEi 
hollow thus scooped out, which was formed of fibres 
of wood placed across the fibres of the bar nearly at 
right angles~ and strongly cemented together, as it 
to form a secure foundation for the building. 

In this nest were formed, surreptitiously introduced. 
into the original building, five empty cells of a black 
colour, about an inch lon~, and a sixth of an inch in 
diameter; nearly cylindrical in form, but somewhat 
flattened; vertical and parallel to one another. though 
slightly curved on the inner side. The cells are com­
posed of strong and somewhat coarse fibres, more 

*J.R. 
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like the c:arbonized rootlets of a tree than silk, and 
resembling in texture a piece of coarse milled cloth 
or felt, such 88 is used for the bases of platted hats. 
It is wo"hy of reUllll'k, that all tiJ.ese cella opened 

N,,, of Pu.-M.,,,, inclo .. "g five COCOOlU 01 CUI Ic1tJl ,. 
Natural aize. . 

towards one end, 88 if the caterpillars which con­
attuctecl thelQ had been aware that the wall of the 
PU8~O~ in which the flies would have to make a 
breach, was very hard, and wo~ require their 
writei ei"orts to effect an escape. The importance 
Q[ sue .. a pl.'ecaution will appear more strikingly. 
whe,u we c.omp.a.re it with the instance formerly men­
tioned (page 195), in which only one ichneumon 
had been able to force its way out. * 

It ~pean indispena&ble to some grubs to be con 
fined witb.in a certain space, in order to construct 
~ir COCOOlU. We saw this well esemplified in the 
instance of a grub of one of the mason-bees (Osmi4 
bico1"1lU), wllich we took from its nest, and put into 
a box, with the fOIleD. paste which the mother-bee 
bad provided for it088ubsistence. (See pages 40, 41.) 

• J. R. 
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Wh,en it had completed ita growth, it began to Ipin, 
but in a very awkward manner-attaching threadI, 
&I if at random, to the bits of pollen which re­
mained undevoured, and afterwards tumbling about 
to another part of the box, 88 if dillatiafied with 
what it bad done. It sometimes Jl8!Ievered to spin 
in one place till it had formed a little vaulted wall ; 
but it abandoned at the least three or four of theae 
in order to begin others, till at length, &I if com­
pelled by the extreme urgency of the stimulus of its 
approaching change, it completed. a shen of shining 
brown silk, woven into a clOie texture. Had the 
Fob remained within the narrow clay cell built for 
It by lbe mother-bee, it would, in all probability, not 
have thua exhausted itlelf' in vain efforts at building, 
which were likely to prevent it from eYer arriving at 
the perfect etate-acircumstance which often bappeu 
in the artificial breeding of inaecta. Thil bee, bow­
ever, made ita appearance the following 'pring. 

Beside silk, the cocoons of many insecte are 
composed of other animal aecretiODll, intended to 
strengthen or otherwise perfect their texture. W. 
have already aeen that lOme caterpillara pluek off 
their own hair to interweave amongst their 'ilk: 
there are others which produce a peculiar .ubstance 
for the same purpose. The lackey-caterpiUar ( CIUio· 
campa netUtria, CURTla) in thil manner tmes its 
cocoon with pellets of a downy substance, reaem­
blin« little tufts of the' flowers of sulphur. The 
smaIl egger, again (Eriogaster lanelllrU, GBRMU), 
can acarcely be Bald to employ silk at all,-the 
cocoon bein~ of a uniform texture, looking, at 
fint sight, Ilke dingy Paris-plaster, or the shell 
of a pheuant'. egg, but upon being broken, end 
inspected DlU'I'01rly, a few threads of ailk may be 
seen interlperaed tIirough the whole. In sile, it i • 

• ;s. R. 
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not thy-uu the egg of the gold-cY-cy-ted 
has by Brahm a 

eocoon is usually n,~"'tn~~,t,,-,,t 

one hnRes, as if made by 
out Itnd Spence tell us 
has ttieetli-eined. • May 
IUl"-Olllea iO(lhlded chrysalis, as 
of the COCOOR might, without this provisIOn, prove 
fatal to the animal? Yet, on comparing one 'of these 
with a similar cocoon of the large egger-moth (La­
Iiocampa Quercus), we find no air-holes in the latter, 
88 we might have been led to expect from the close­
ness of its texture. We found a cocoon of a saw-fly 
(Trichios011Ul)l _ about the same siz~ as that of the 
~ggee, etO"e;klelt a hawthorn tWIh, 
New but of a leathenz-z-

-- colour of th~ 
Elummer of 1830 

the same COCOOOEl-
all The egger, 
unlike the dock,,;weevil, or the bee-grub men­
tioned, can work her cocoon without any point of 
attachment. We had a colony of these caterpillars in 
the summer of 1825, brought from Epping Forest, 
and saw several of them work their cocoons, and we 
could not but admire the dexterity with which they 
avoided filling up the little pin-holes. The of 
theiI metez--ial was evidently mIty-'mn,tO 
them quantity required 
brohe of their wall, hd 

make it above hoth 
hortlon, though they 

to leaving the breoe, 
Several species of caterpillars that spin only silk: 

are social, like some of those w.e formerly mentioned~ 
• Brahm'. lUI. Nat, 289; and Kirby anel Spence'. Inb'. ;;;.'23. 

tJ·.R. 

Digiti 
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which' unite to form a common tent of leaves (see 
pages 172, 3). The most common instance of this is 
in the caterpillars which feed on the nettle-the small 
tortoise-shell (Vanessa urticO!), and the peacock's eye 
(V. 10). Colonies of these may be seen, after Mid­
summer, on almost every clump of nettles, inhabiting 
a thin web of an irregular oval shape, from which 
they issue out to feed on the leaves, always returning 
when their appetite is satisfied, to assist their com­
panions in extending their premises. Other ex­
amples, still more conspicuous from being seen on 
fruit-trees and in hedges, occur in the caterpillars of 
the small ermine-moth (Yponomeuta padella), and 
of the lackey (Clisiocampa neustria), which in some 
years are but too abundant, though in others they 
are seldom met with. In the summer of 1826, 
every hedge and fruit-tree around London swarmed 
with colonies of the ermine, though it has not since 
been plentiful j* and in the same way, during the 
summer of 1829, the lackeys were to be seen every­
where. .We mention this irregularity of appearance 
that our readers may not disappoint themselves by 
looking for what is not always to be found. It is 
probable, that, in 1830, the lackeys will be few, for, 
notwithstanding the myriads of caterpillars last sum­
mer, we saw only a single moth of this species, and 
out of a number of chrysalides which a young friend 
had in his nurse-boxes, not one moth was bred. 

The caterpillars of other moths, which are in some 
years very common-such as the brown-tail (Por­
thesia aurifllla>, and the golden-tail (P.. Chry­
sorrhtBIJ), are also social j and, as the eggs are 
hatched late in the summer, the brood passes the 
winter in a very closely-woven nest of warm silk. 
This is usually represented as composed of leaves 
which have had their pulpy parts eaten as food 

• See Illiect Traunormatiolls, p. 206·7. 
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by the colonists; but, from minute observation o( 
at least twenty' of these nests in the winter o( 
1828-9, we are quite satisfied that leaves are only 
an accidental and not a necessa.ry part o( the struc~ 
ture. When a leaf happens to be in the line of the 
walla of the neat, it is included; but there is no ap­
parent design in preasing it into the service, nor is 
a branch selected because it is leafy. On the con­
trary, by far the greater number o( these neats do not 
contain a single leaf, but are composed entirely of 
grey silk. In external form, no two of these neats 
are alike; u it depends entirely upon the form of the 
branch. When, therefore, there is only one twig, it is 
aomewhat egg-Bhaped; but when there are several 
twigs, it commonly jom. each, UBUming an angular 
mape, u may be seen in the figure. 

O'Q",,,d by GoogIe 
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This irregularity arises from the circumstance of 
each individual acting on its own account, without 
the direction or super.intendence of the others. The 
interior of the structure is, for the same reason, 
more regular, being divided into compartments, each 
of which forms a chamber for On'e er more indi­
viduals. Previous to the cold weather these cham­
bers have but slight partitions; but before the frosts 
Bet in the whole is made thick and warm. 

WiaWr -..f PortMriG clltySOOTllM, .... boVIg "'" .,... III ""­
.... ...... 'n1e dolo rep .... ent the egesta or tbo caterpil1an. 

A no less remarkable winter nest, of a small spe­
cies of social caterpillar, is described by M. Bonnet, 
which we omitted to introduce when treating of the 
Glanville fritillary (page 172). The nest in question 
is literally pendulous, being hung from the branch of 
a fruit-tree by a strong silken thread. It consists of 
one or two leaves neatly folded, and held together 
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"With silk, in which the caterpillars live harmoniously 
.-together. 

Ptmdulmu letsf--ta,j'rtYm BomaIII. 

In a recently published volume or 'Trayela in 
Mexico,' we find a very remarkable account or some 
pendulous nests of caterpillars, which appear to be 
almost as curious as the nests of the pasteboard-mak­
ing wasps, described at p. 88. The author of these 
travels does not define the species of caterpillar 
whose constructions attracted his observation. He 
aaya, "After having ascended for about an-hour, we 
came to the region of oaks and other majestically 
tall treea, the names 01 which I could not learn. 
Suspended from their stately branches were innu­
merable nests, enclosed, apparently, in whi*e paper 
bags, m the manner or bunches of grapes in Eng­
land, to preserve them from birds and flies. I had 
the curiosity to examine one of them, which I lound 
to contain numberless caterpillars. The texture is 
so strong that it is not easily torn; and the interior 
~ontained a quantity of green leaves, to support the 
~umeroU8 pr.ogeny within.· 

.. Hardy·. Travel. in the Interior or Mexico, p._32. 
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• In all . the nests of social caterpillars,. care i" 
taken to leave apertures for 'passing out and in. 
It is remarkable, also, that however far they may 
ramble from their nest, they never fail to find 
their way back when a shower of rain or night­
fall renders shelter necessary.' It requires no great 
shrewdness to discover how they effect this: for 
by looking closely at their track it will be found 
that it is carpeted with silk-no individual moving 
an inch without constructing such a pathway, both 
for the use of his companions and to facilitate his 
own return. All these social caterpillars, therefore, 
move more or less in processional order, each follow­
ing the road which the first chance traveller bas 
marked out with his strip of silk carpeting. 

There are some species, however, which are more 
remarkable than others in the regularity of their pro­
c:essional marchings, particularly two which are found 
in the south of Europe, but are not indigenous in 
Britain. The one named by Re!aumur the ~roce8-
sionary (Cnethocampa processionea, STEPHENS) .feeds 
upon the oak; a brood dividing, when newly hatched, 
into one or more parties of several hundred indivi­
duals, which afterwards unite in constructing a com­
mon nest nearly two feet long, and from four to six • 
inches in diameter. As it is not divided, like that 
of the brown-tails, into chambers, but consists of one 
large hall, it is not necessary that there should be 
more openings than one; and accordingly, when an 
~dividua1 goes out and carpets a path, the whole 
colony instinctively follow in the same track, though 
from the immense population they are often com­
pelled to march in parallel files from two to six deep. 
The procession is always headed by a single cater­
pillar; sometimes the leader is immediately followed 
by one or two in single file, and sometimes by two 
abreast, as represented in the cut. A similar pro-

u 3 
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cedure is followed by a speciea of social caterpillars, 
'Which feed. on the pine in Savoy and Languedoc; 
and though their neats are not half the size of the 
preceding, they are more worthy of notice, from the 
strong and excellent quality of their silk, which 
Reaumur wu of opinion might be advantageously 
manufactured. Their neats consists of more cham­
bers than one, but are furnished. with a main entrance, 
through which the colonists conduct their foraging 
processions • 



CHAPTBR XVIII. 

strgcture or Spiden. 

MODERN naturalists do not rank spiders among in­
sects, because they have no antennlJe, and no division 
between the head and the shoulders; they breathe 
by leaf-shaped gills, situated under the belly, instead 
of spiracles in the sides; have a heart connected 
with -these; have eight le~8 instead 01 six; and 
eight fixed eyes. But &8 8pIders are pOpularly clm­
sidered insects, it will sufficiently suit our purpose ~ 
introduce them here &8 such. 

The apparatue by which spiders construct their 
ingeniou8 fabrics is much more complloated than 
that which we have described &8 common to the 
various species of caterpillars. Caterpillars have 
only two reservoirs tor the materials of their- silk; 
but 8piders, according to the dissections of M. Trevi­
ranus, have four principal vesseIa, two larger and 
two smaller, with a number of minute ones at their 
base. Several small tubes 'branch towarda ~e reaer­
voirs, for carrying to them, no doubt, a supply of 
the lecreted material. Swammerdam describes them 
&8 twisted into many coils of an agate colour.· We 
do not find them coiled, but nearly straight, and of a 
deep yellow colour. From these, when broken, threads 
can be drawn out like those spun by the spider; 
though we cannot draw them 80 fine by many degre8l. 

From these little flasks or bag. of gum. situated 
near the anus, and not at the mouth as in cater­
pillars, a tube originates, and terminates in the a.ter 

t Hilr. Swammerciam, part i. p. 23. 
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nal spinnerets, which may be seen by the naked eye 
in the larger spiders, in the form of five little teat.s 
surrounded by a circle, as represented in the figure 
below. 

Garden Spidw (Epeira diadem.) IfII1HJ1Id«l by a tAread prl)-
. ceed4ng from it. lpinneret. 

We have seen that the silken thread of a cater­
pillar is composed of two united within the tube of 
the spinneret, but the spider's thread would appear, 
from the first view of its five spinnerets to be quin­
tuple, and in some species which have six teats. 
80 many times more. It is not safe, however, in our 
interpretations of nature to proceed upon conjecture, 
however plausible, nor to take anything for granted 
which we have not actually seen; since our inferences 
in such cases are almost certain to be erroneous. 
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If Aristotle, for example, had ever looked narrowly 
at a spider when spinning, he could not have fancied, 
as he does, that the materials which it uses are nothing 
but wool stripped from its body. On looking, then, 
with a strong magnifying glass, at the teat-shaped 
spinneretS of a spider, we perceive them studded with 
regular rows of minute bristle-like points, about a 
thousand to each teat, making in all from five to six 
thousand. These are minute tubes which we may 
appropriately term spinnerules, as each is connected 
with the internal reservoirs, and emits a thread of 
inconceivable fineness. In the figure below, this 
wonderful apparatus ill represented as it appears in 
the microscope. 

Spimurda of a Spider mngmfotl tllliwao tlw Spinnerulea. 
We do not recollect that naturalists have ventured 

to assign any cause for this very remarkable multi­
plicity of the spinnerules of spiders, so different from 
the simple spinneret of caterpillars. To us it ap­
pears to be an admirable provision for their mode of 
life. Caterpillars neither require such strong ma­
terials, nor that tht'ir thread should dryas quickly. 
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It is well known in our manufactures, particularly in 
rope-spinning, that in cords of equal thickneas Ulose 
which are composed of many smaller ones uni&ed 
are greatly aVonger than thoae which are spun at 
once. In the instance of the spider's thread, thia 
principle must hold still more strikingly, inaamuch 
as it is composed of fluid material. that require to be 
dried rapidly, and this drying must be greatly 
facilitated by exposing so many to the air separately 
before their union, which is effected at the diatlUlce 
of about a tenth of an inch from the spinneret& In 
the following figure each of the threads represented 
is reokoned to contain one hundred minute threads, 
the whole forming only one of the spider'. common 
threads. 

"".". t1wa4 of II Spitk>-. greatly raGgI!/I64. to tMt.jfw 1M -a 
Ipa« repr ...... ,.d. 1M Ii_ or. Moo... /II ,....a.I. 

Leeuwenhoeck. in one of his extraordinary micro­
scopical observations on a young spider not bigger 
than a grain of sand, upon enumerating the thread-
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lets in one of ita threads, calculated that it would 
require four millions of them to be as thick as a hair 
of hill beard. 

Another imponant advantage derived by the spider 
from the multiplicity of its threadlets is, that the 
thread. aft'ords a much more seC1:lr" attachment to a 
wall, a branch of a tree, or any other object, than if 
it were simple; for, upon preasing the spinneret 
against the object, as spiders always do when they 
fix a thread, the spinnerules are extended over an 
area of lOme diameter, from every hair's breadth of 
which a Itrand, as rope-makers term it, is extended 
to compound the main cord. The following figure 
exhibits this ingenious contrivance • 

..tltadwtl ... of /I SpitMr' • ...", fIIfIPiIW. 
Those who may be curious to examine this con­

trivance will lee it best when the line is attached 
to any black object, for the threads, being whitish, are, 
in other caaeB, not 10 easily perceived. . 

SHOOTING 01' THB LINBS. 

It baa long been considered a curious though a 
difficult investigation, to determine iu what manner 
spiders, seeing that they are destitute of wings, tralll-

O'Q",,,d by GoogIe 
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port themselves from tree to tree, acrosS brooks,' and 
frequently through the air itself, without any appa­
rent starting point. On looking into the authors wh& 
have treated upon this subject, it is surprising how 
little there is to be met with that is new, even in the 
most recent. Their conclusions, or rather their conjec­
tural opinions, are, however, worthy of notice ; for by 
unlearning error, we the more firmly establish truth. 

1. One of the earliest notions upon this subject 
is that of Blancanus, the commentator on Aristotle, 
which is partly adopted by &edi, by Henricus Regina 
of Utrecht, by Swammerdam,. by LehmaDn, and 
by Kirby and Spence. t The" spider's thread," 
says Swammerdam, "is generally made up of two or 
more parts, and after descending by such a thread, 
it ascends by one only, and is thus enabled to waft 
itself from one height or tree to another, even across 
running waters; the thread it leaves loose 'behind, it 
being driven about by the wind, and so fixed to some 
other body." " I placed," says Kirby .. "the large 
garden-spider (Epeira diadema) upon a stick about 
a foot long set upright in a vessel containing w~­
ter. . . • . It let itself drop, not by a single thread, 
but hf two, each distant from the other about the 
twelfth of an inch, guided, as usual, by one of its 
hind feet, and one apparently smaller than the other. 
When it had suffered itself to descend nearly to the 
surface of the water, it stopped short, and by some 
means, which' I could not· distinctly see, broke oft', 
close to the spinners, the smallest thread which, 
still adhering by the other end to the top of the 
stick, floated in the air, and was so light as to be 
carried about by the slightest breath. On ap­
proaching a pencil to the loose end of this line, it 
did not adhere from mere contact. 1, therefore, 

• Swammerdam, part i. p. 24. t Intr. vol. i. p. fll5. 
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wisted it'OIice or twice round the pencil, and then 
drew it tight. . The spider, which had previously 
c;limbed tp the top of the stick, immediately pulled 
at it with one of its feet, and finding it sufficiently 
tense, crept along it, strengthening it as it pro­
ceeded by another thread, and thus reached the pen­
cil." 

We have repeatedly witnessed this occurrence, both· 
in the fields, and when spiders were placed for ex­
periment, as Kirby has described; but we very much· 
douD!; that the threadbraken is ever intended as Po 

bridge cable, or that it would have been 80 used in 
that instance, had it not been artificially fixed and ac­
c;identally found again by the spider. According to 
our observations, a spider never abandons, for an in­
&.tant, the thread which she despatches in quest of an 
attachment, but uniformly keeps trying it with her 
feet, in. order to ascertain its success. Weare, there­
~ore, persuaded, that when a thread is broken in the. 
~anner above described, it is because it has been 
spun too ~eak, and spiders may often be seen break­
ing such threads in the prace88 of netting their. webs. *. 

The plan, besides, as explained by these distin­
.guisbed writers, would more frequently prove abor­
tive than successful, from the cut thread not being 
aufficiently long. They admit, indeed, that spiders" 
lines are often found "a yard or two long, fastened to 
twigs of grass not a foot in height. .•••• Here, there­
fore, some other process must have been used."t 
. 2. Our celebrated English naturalist, Dr. Lister, 
whose treatise upon our native spiders has been the 
basis of every subsequent work on the subject, main-. 
tains that "some spiders ahoot out their threads in 
the aame manner that porcupinea do their quills; 
that, whereas the quills of the latter are entirely se-

• J. R. t Kirby and Spence, vol. i. Intr. p.-416. 
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parated from their bodies, when thus Ihot out, the 
threads of the former remain fixed to their anus, u 
the aun's rays to its body."· A French periodical 
writer goes a little farther, mdsays, tbatspi4ierahav. 
the power of shooting out threads, and direeting them 
at plessure towards a determined pomt, judging of 
the distance and position of the object by lOme sense 
of which we are ignorant. t Kirby alIo aye, that 
he once observed a small garden-spider (..4raMa reti­
culala) "standiDg midway on • long perpendicular 
fixed thread, ami an appnrBDce caught" hiB "eye, 
of what seemed to beth. emission of threads." "I," 
therefore, he adds, "mom my arm ia the direction 
in which they apparently proceeded, aDd, u I W 
suspected, a floating thread attached itself to my coat, 
along which the spiller crept. As this .... connected 
with the spinners of the spider, it could Dot ha .... 
been formed" by breaking a "seeondary tIuead."t 
A~, in speakin~ of the goeaamu-spider, he .,a, 
.. It first extends. Its thigh, ahank, and foot, into • 
right line, and then, elevating its abdomen till it be­
comes vertical, ,IWOU its tJwead inti) the air, and flies 
ofHrom its station."§ 

Another distinguished naturalist, Mr. White of 
Selborne. in speaking of the goaeamer--spider, laya, 
" Every day in fine weather in autumn do I lee 
these spiders shooting out their webs, and mounting 
aloft: they will go off from the finger, if you will 
take them into your hand. Last summer, one 
alighted on my book as I was reading in the par­
lour; and running to the top of the page, and 
,hooting out a wr.b, took its departure from thence. 
But wliat I most wondered at was, that it went off 
with considerable velocity in a place where no air 

• Lister, Hist. Animalia Anglim, 4to. p. 7. 
• t Phil. Mag. ii. p. 276. 

t Vol. i. Jntt. p. 417. § Ibid. ii. p. 339. 
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was stirring, and I am sure I did not assist it with 
my breath.". 

Hanng BO often witnessed the thread set afloat in 
the air by spiders, we can readily conceive the way 
in which those eminent naturalists were led to sup­
pose it to be ejected by BOme animal force acting like 
a syringe; but as the statement can be completely 
disproved by experiment, we shall only at present 
.ask, in the worda of Swammerdam-"how it can be 
pouible that a thread so fine and slender should be 
shot out with force enough to divide and pass through 
the air ?-is it not rather probable that the air would 
atop ita pro~1'888, and so entangle it, and fit it to per­
plex the spider's operations P"t The opinion, incleed, 
is equally improbable with another, suggested by Dr. 
Lister, that the spider can retract her thread within 
the abdomen, after it has been emitted.t De Geer§ 
very justly joins Swammerdam in rejecting both of 
these fancies, which, in our own earlier observations 
upon spiders, certainly struck us as plausible and 
true. There can be no doubt, indeed, that the animal 
has a voluntary power of permitting the material to 
escape, or IItoppmg it at pleasure, but this power is 
not projectile. . 

3. "There are many people," says the Abbe de 1a 
Pluche, "who believe that the spider flies when they 
see her p818 from branch to branch, and even from 
one high tree to another; but she transports herself 
in this manner: she places herself upon the end of 
a branch, or Bome projecting body, and there fastens 
her thread; after which, with hl'r two hind feet, she 
squeezes her dugs (spinnerets), and presses out one or 
more threads of two or three ells in length, which she 
leaves to float in the air till it be fixed to some par-

• Nat. Hilt. of Selborne, vol. i. p. 327. 
t Book of Nature, part i. p. 26. 

l Hilt. Anim. Angli." 4to. t Mtmoins, vol. vii. p. 189. 

O'Q",,,d by GoogIe 



344 INSECT ARCHITECTURE. 

ticular place ... • . Without pretending to have ob­
served this, Swammerdam says, "I can easily com­
prehend how spiders, without giving themselves any 
motion, may, by only compressing their anus, spin 
out a thread, which being driven by the wind, may 
serve to waft them from one place to another."t 
Others, proceeding upon a similar notion, give a 
!8ther different account of the matter. "The spider," 
says Bingley, "fixes one end of a thread to the place 
where she stands, and then with her bind paws draws 
out several other threads from the nipples, which, 
being lengthened out and driven by the wind to some 
;neighbouring tree or other object, are by their natu­
ral clamminess fixed to it."l 
: Observation gives some plausibility to the latter 
opinion, as the spider always actively uses her legs, 
though not to draw out the thread, but to ascertain 
whether it has caught upon any object. The notion 
of her pre.ssing the spinneret with her feet must be 
a mere fancy; at least it is not countenanced by any­
thing which we have observed~ 

4. An opinion much more recondite is mentioned, 
if it was not started, by M. D'Isjonval, that. the float­
ing of the spider's thread is electrical. " Frogs, 'cats, 
and other animals," he says, "are affected by natural 
electricity, and feel the change of weather; but no 
other animal more than myself and my spiders." 
-During wet and windy weather he accordingly found 
that they spun very short lines, "but when a spider 
spins a long thread, there is a certainty of fine wea­
ther for at least ten or twelve days afterwards."§ A 
periodical writer, who signs himself Carolan, II fancies 
that in darting out her thread the spider emits a 

.. Spectacle de la Nature, vol. i. t Book of Nature, .-.n i. p. 25. 
t Animal Biography, vol. iii. p. 476, 3rd edltiol'. 

§ Brez, Flore des Insectophilcs. Nota, SUJ!P' po 134. 
. Thompson's Ann. of Philosophy, vol. ill. p. 306. 
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stream of air, orsome subtle electric fluid;by\Vhich 
Jlhe. guides it as if by magic .• 
. A living writer (Mr. John Murray), whose learn­
ing and skill in conducting experiments give no lit­
tle weight to his opinions, has carried these views 
considerably farther. "The aeronautic spider," he 
says, "can propel its thread both horizontally and 
vertically, and at all relative angles, in motionless 
air, and in an atmosphere agitated by winds; nay 
more, the aerial traveller can even dart its thread, to 
use a nautical phrase, in the ' wind's eye.' My opi­
nion and observations are based on many hundred ex­
periments. • • • • . The entire phenomena are elec­
trical. When a thread is propelled in a vertical 
plane, it remains perpendicular to the horizontal 
plane, always upright, and when others are projected 
at angles more or less inclined, their direction is in­
variably preserved; the threads never intermingle, 
and when a pencil of threads is propelled, it ever 
presents the appearance of a divergent brush. These 
are electrical phenomena, and cannot be explained 
but on electrical principles." 

"In clear fine weather. the air is invariably posi­
tive; and it is precisely in such weather that the aero­
nautic spider makes its ascent most easily and ra., 
pidly, whether it be in suinmer or in winter." "When 
the air is weakly positive, the ascent of the spider. 
will be difficult, and its altitude extremely limited, 
and the threads propelled will be but little elevated 
above the horizontal plane. When negative electri­
city prevails, as in cloudy weather, or on the approach 
of rain, and the index of De Saussure's hygrometer. 
rapidly advancing towards humidity, the spider is un.~ 
able to ascend.". 

Mr. Murray had previously told us, that" when 

.. LoudoQ's Mag. of Nat. Hist., vol. i. p. 322. 
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a stick of excited sealing-wax is brought near the 
thread of Buspension, it is evidently repelled; con­
sequently, the electricity of the thread is of a nega­
tive character," while" an excited glasa tube brought 
near seemed to attract the thread, and with it the 
atironautic spider!'· Hit friend Mr. Bowman fur­
ther describes the aerial spider as "shooting out 
four or five, oCten six or eight, extremely fine wehl 
several yards long, which waved in the breeze, di. 
verging from each other like a pencil of rays." One 
of them "had two distinct and widely diverging fasi· 
culi of wehl," and " a line uniting them would have 
been at right &D$les to the direction of the breeze."t 

Such it the chief evidence in support of the elec­
trical theory; but though we have tried these ex~ 
periments, we have not succeeded in verifying fD1 
one of them. The following statements of Mr. Black· 
wall come nearer our own observations. . 

5. "Having procured a small branched twig, to says 
Mr. Blackwall, "I fixed it upright in an earthen TeB­

sel containing water, its base being immersed in the 
liquid, and upon it I placed several of the spiders 
which produce gossamer. Whenever the insects 
thus circumstanced were exposed to a current of air, 
either naturally or artificially produced, they direetly 
turned the thorax towards the quarter whence it 
came, even when it was so alight &8 searcely to be 
perceptible. and, ele1'l1ting the abdomen, they emitted 
from their spinners a small portion of glutinous 
matter, which was instantly carried out in a line, 
eonsiating of four finer ones, with a velocity equal, 
or nearly so, to that with which the air moved, as 
was apparent from observations made on the motion 
of detached lines similarly exposed. The spider.,. 
m the next place, carefully uc:ertained whether their 

• Es~m. Reeearches in Nat. Hiet. p. 136. 
t Mag. Nat. Hiat., "oJ.. i. p. 324. 
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lines had become firmly attached to any object 01' 

not, by pulling at them with the first pair of le~s j 
and if the result was aatiafactory, after tightening 
them sufficiently, they made them paBs to the twig j 
then discharging from their spinners, which they ap"­
plied to the spot where they stood, a little more of· 
their liquid gum, and committing themselves to theae 
bridges of their own constructing, they puaed OTer 
them in safety, drawing asecond line after them &I 
a security in cue the first gave way. and so eft'e~ 
their escape. 
. .. Such wu invariably the result when spiders 
were placed where the air wu liable to be aenaib17 
agitated j I resolved, therefore, to put a beU-glaaa 
over them; and in this situation they remained. 
seventeen days, evidently unable to produce a single 
line by which they could quit the branch they occu­
pied, without encountering the water at its base; 
though, on the removal of the glus, they regained 
their liberty with 81 much celerity 1!8 in the instancee 
already recorded. 

" This experiment, whieh from want of due pre­
caution has misled 80 many distinguished naturaliata. 
I have tried with several geometric spiders, and. 
always with the same aucce88."· 

Mr. Blackwall, from subsequent experiments, aa18 
he is "confident in affirming. that in motionle88 air 
spiders have not the power of darting their threads 
even through the space of half an inch."t The fol­
lowing details are given in confirmation of this 
opinion. Mr. Blackwall observed, the 1atOct., 1826, 
a little before noon, with the sun shining brightly. 
no wind stirring. and the thermometer in the shade 
~ from 55° 5 to 64°. a profusion of shining 
Unes C1'08Iing each other at every angle, forming • 

• LimI. Trana., yolo Xl'. p. "6. 
t liar. Nat. Hilt., yol. ii. p. 397. 
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confused net-work, covering the fields and hedge8~ 
and thickly coating 'his feet and ankles, as he walked 
across a pasture. He was more struck with the phe": 
nomenon, because on .the previous day a strong gale 
of wind had blown from the south, and 88 gossamer 
is only seen in calm weather, it must have been all 
produced within a very short time~ , . 
, "What more particularly arrested 'my attention," 
says Mr. Blackwall, "was the ascent or an amazing 
quantity of webs, of an irregular, complieated BUUC'; 

ture .. resembling ravelled, silk of the fi,nest quality; and 
clearest white; they were of various shapes and iii­
mensions, some of the largest measuring upwards of 
a yard in length, and several inches in breadth in the' 
widest part; while others were al,most lis broad as 
long, presenting an' area ,of a few square inches only. 
. "These webs, it was quickly perceived, were not 
formed in the' air, as is generally believed, but at th~ 
earth's surface: The lines of which they were com­
posed, being brought into contact by the mechanical 
action of ~entle airs, adhered together, till, by con';; 
tinual addItions, they were accumulated into flakes' or 
masses of considerable magnitude, on which thff 
ascending current, occasioned by the rarefaction of 
the air contiguous to the heated ground, acted with' 
so much force as to separate them from the obj~cts 
to which they were attached, raising them in the 
atmosphere to a perpendicular height of at leafi: 
several hundred feet. I collected a number of these" 
webs, about mid-day, as they rose; and again in the 
. .rternoon, when the upward current had ceased, and' 
they were falling; but scarcely one in twenty, con..: 
tained a srider; though, on minute inspection, ' I' 
found smal WInged insects, chiefly aphidetl~ entangl~ 
in most of them. . . . : ' .• 

., From contemplating this unusual display of 
gossamer, my thoughts were Ilaturally: directed to 
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the' animals 'which produced it, and the countless 
myriads in which they swarmed almost created as 
much surprise as the singular occupation that en­
grossed them. Apparently actuated by the same 
impulse. all were intent upon traversing the regions 
of air; accordingly, after gaining the summits of 
various objects, as blades of grass, stubble, rails, 
gates, &c., by the slow and laborious process of 
climbing, they raised themselves still higher by 
straightening their limbs; Ill'ld elevating the abdo­
men, by bringing it from the usual horizontal posi­
tion, into one almost perpendicular, they emitted 
from their spinning apparatus a small quantity of the 
glutinous secretion with which they'construct their 
webs. This viscous substance being drawn out by 
the ascending current of rarefied air into fine lines 
several feet in length, was carried upward, until the 
spiders, feeling themselves acted upon with sufficient 
force in that direction, quitted their hold of the objects 
on which they stood, and commenced their journey by 
mounting aloft. 

"Whenever the lines became inadequate to the 
purpose for whicll they were intended, by adhering 
to any fixed body, they were immediately detached 
from the spinners and 80 converted into terrestrial 
gossamer, by means Of the last pair of legs, and the 
proceedings just described were repeated; which 
plainly proves that these operations result from a 
strong desire felt by the insects to effect an ascent."· 
Mr. Blackwall has recently read a paper (still unpub­
lished) in the Linnean Society, confirmatory of his 
opinions. 

6. Without going into the particulars of what 
agrees or disagrees in the above experiments with our 
own observations, we shall give a brief account of 
what we have actually seen in our researches.t So 

• Linn Tran.., yolo xv. po 463. t J. R. 
x 
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far as we have determined, then, all the varioua 
apeciel of spiders, how dijferent soever the form of 
their webs may be, proceed in the circumstance of 
ahooting their lines precisely alike; but those which 
we have found the most manageable in experimenting 
are the small gouamer-apider (Aranea obte:ttrix, 
BROBSTBIM), known by its shining blackish-brown 
body and reddish-brown semi-transparent legs; but 
particularly the long-bodied 'spider (Tetragnatlaa 
eztensa, LAn .. ), which varies in colour from green to 
brownish or grey-but hu always a black line along 
the belly, with a silvery white or yellowish one 011 

each side. The latter is chiefly recommended by 
being a very industrious and penevering spinner, 
while its movements are easily seen, from the long 
eylindrical form of ita body and the length of ita legs. 

We placed the above two species with five or six 
others, including the garden, the domestic, and the 
labyrinthic spiders, in empty wine gl8llel, set in tea­
saucers filled with water to prevent their escape. 
When they discovered. by repeated descents from the 
mms of the glasses, that they were thus surrounded 
6y a wet ditch, they all set themselves to the task of 
throwing their silken bridges acr088. For this 
purpose they fint endeavoured. to !UJCertain in what 
direction the wind blew, or rather (as the experiment 
wu made in our stuely) which way any current 6f 
air set,-by elevating thei~ arms as we have seen 
aailon do in a dead calm. But, as it may prove 
more interesting to keep to one individual, we shall 
fint watch the proceedings of the gossamer-spider. 

Finding no current of air on any quarter of the brim 
of the glasa, it seemed to give up all hopes of con­
structing its bridge of escape, and placed Itself in the 
attitude of repose; but no aooner did we produce a 
stream of air, by blowing gently toward. its position. 
than, fixing a thread to the glasl, and laying hold 
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of it with one of ita feet, by way of aecurity, it placed 
ita body in a vertical position, with ita spinnereta ex­
tended outwarda; and immediately we had the pleasure 
of seeing a thread streaming out from them several 
feet in length, on which the little aeronaut aprung up 
into the air. We were convinced, from what we thus 
obaerved, that it was the double or bend of the thread 
which waa blown into the air; and we asaigned aa a 
reaBOn for her previoualy attacbiBg and drawing out 
a thread from the glasa, the wish to give the wind 
a point d'appui-eomething upon which it might 
have a purClaase, as a mecha~ic would say of a lever. 
The bend of the thread, then, on thia view of the 
matter, would be carried out by the wind,-would 
form the point of impul8ion,-and, of coune, the 
eacape bridge would be an ordinary line doubled. 

Such waa our conclusion, which was atrongly 
corroborated by what we aubaequently found aaid by 
M. Latreille-than whom no higher authority could 
he given. .. When the animal," 88ya he, .. deaires to 
Cf0B8 a brook, ahe fixes to a tree or Bome other object 
one of the enda of her fint threada, in order that the 
wind or a current of air may carry the other end 
beyond the obstacle;"· and as one end iB alway. 
attached to the Bpinnereta, he must mean that the 
double of the thread fliea off. In hia previoua publi­
cations, however, Latreille had contented himself 
with copying the atatement of Dr. Lister. 

In order to ascertain the fact, and put an end to all 
doubtB, we watched, with great care and minutenesa, 
the proceeding. of the long-bodied apider above men­
tioned, by producing a stream of air in the lame 
manner, as it perambulated the brim of the glasa. 
It immediately, as the other had done, attached a 

• _c. L'un des bout. de eel premiers 618, .611 "ue Ie yent 
ou un courant d'air pOU818 l'autre el[lremi~ de l'un d WI[ au de 
Jl de robstMcle."-Dict. CIUBique d'Hist. Nat., yolo i. p. 610 • 

• x 2 
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thread and raised' its body perpendicularly, like a 
tumbler standing on his hauds with his head down-· 
wards; but we looked in vain for this thread bending. 
as we had at first supposed, and going off double. 
Instead of this it remained tight, while another 
thread, or what appeared to be so, streamed off from 
the spinners, similar to smoke issuing through a pin. 
hole, sometimes in a line, and sometimes at a con­
siderable angle with the first, according to the current 
of the air,-the first thread, extended from the glasa 
to the spinnerets, remaining all the while tight-drawn 
in a right line. It further appeared to us, that the 6rst 
thread proceeded from the pair of spinnerets nearest the 
head, while the floating thread came from -the outer 
pair,-though it is possible in such minute objects we 
may have been deceived. That the first was continu­
ous with the second, without any perceptible joining, 
we ascertained in numerous instances, by catching the 
floating line and pulling it tight, in which case the 
spider glides along without attaching another line 
to the glass; but if she have to coil up the floating 
line to tighten it, as usually happens, she gathera 
it into a packet and glues the two ends tight together. 
Her body, while the lIoating line streamed out, re­
mained quite motionless, but we distinctly saw the 
spinnerets not only projected, as is always done when 
a spider spins, but moved in the same way as an 
infant moves its lips when sucking. We cannot 
doubt, therefore, that this motion is intended to emit 
(if eject or project be deemed too strong words) the 
liquid material of the thread; at the same time, we 
are quite certain that it cannot throw out a single 
inch of thread without the aid of a current of air. 
A long-bodied spider will thus throw out in succes­
sion as many threads as we please, by simply blowing 
towards it j but not one where there is no current, as 
under a bell-glass, where it may. be kept till it die. 
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without being able to conBtruct a bridge over water of 
an inch long. We never observed more than one 
floating thread produced at the Bame time j though 
other observei'll mention Be'leral. 

The probable commencement, we think, of the 
floating line, ill by the emission of little globulell of 
the glutinouB material to the points of the BpinneruleB 
-perhapB it may be dropped from them, if not 
ejected, and the globules being carried off by the 
current of air. drawn out into a thread. But we give 
thill as only a conjecture, for we could not bring a 
glaBB of Bufficient power to bear upon the Bpinnerulee 
at the commencement of the floating line. 

In subsequent experimentll we found that it was 
not indispensable for the Bpider to reBt upon a Bolid 
body when producing a line. as she can do eo while 
she is suspended in the air by another line. When 
the current of air also is strong. she will sometimes 
commit herself to it by BWinging from the end of the 
line. We have even remarked thiB when there was 
Bcarcely a breath of air.· 

We tried another experiment. We pressed pretty 
firmly upon the base of the spinneret&, eo as Ilot to 
injure the Bpider, blowmg obliquely over them j but 
no floating line appeared. We then touched them 
with a pencil and drew out several linea an inch or 
two in length, upon which we blew in order to extend 
them, but in thiB alBo we were UDsuccesBful, as they 
did not lengthen more than a quarter of an inch. 
We next traced out the reservoirB of a garden-Bpider 
(Epeira diadema), and immediately taking a drop of 
the matter from one of them on the point of a fine 
needle, we directed upon it a strong current of air. 
and Bucceeded in blowing out a thick yellow line, as 
we might have donewith gum-water,of about an inch 
and a half long. 

• See IlIHct Tranaformations, pod of chap. xvi. 
x3 
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When we observed our long-bodied spider eager 
to throw a line by raising up ita body, we brought 
within three incbes of its spinnereta an excited stick 
of sealing-wax, of which it took no notice, nor did 
any tbread extend to it, not even when brought almost 
to touch tbe spinnereta. We bad the same want of 
BIlccess with an excited glass rod: and indeed we had 
not anticipated any other result, as we have never 
observed that these either attract or repel the floating 
threads, as Mr. Murray has seen them do; nor have 
we ever seen the end of a floating thread separated' 
into ita component threadleta and diverging like a 
brush, as he and Mr. Bowman describe. It may be 
proper to mention that Mr. Murray, in conformity 
with his theory, explains the sbooting of lines in a 
current of air by the electric state produced by motion 
in consequence of the mutual friction of the gaaeoUI 

particles. But this view of the matter does not seem 
to affect our statements. 

NESTS, WEBS, AND NETS OF SPIDERS. 

The neatest, though the smallest, spider's neat which 
we have seen, was constructed in the chink of a gar­
den post, which we had cut out the previous summer 
in getting at the cells of a carpenter-bee. The archi­
tect was one of the larger hunting-spiders, erroneously 
said by some naturalists to be incapable of spinning. 
The nest in question was about two inches high, 
composed of a very close satin-like texture_ There 
were two parallel chambers placed perpendicularly, 
in which position also the inhabitant reposed there 
auring the day, going, as we presume, only abroad 
to prey during the night. But the most remarkable 
circumstance was, that the openings (two above and 
two below), :were eo elastic that they shut almost as 
closely as the boat-cocoon of the Tortrix chlorana 
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(see page 322). We observed this spider for several 
months, but. ,at last it disappeared, and we took the 
nest out, under the notion that it might contain eggs; 
bnt we found nune, and therefore conclude that it 
was only used as a day-retreat. * The account which 
Evelyn has given of these hunting-spiders is 80 

interesting, that we must tr8D8CritJe it. 
"Of all sorbl of insects," says he, cc there is none 

has afforded me mote divertisement than the vel/a­
tores (hunters), which are a sort of lupi (wolves) that 
have their dens in rugged walls and crevices of Olll" 

houses i a small brown and delicately-spotted. kind 
of spiders, whose hinder legs are longer than the 
rest. Sllch I did frequently ohserve at Rome, which, 
espying a fly at three or four yards' distance, upon 
the balcony where I stood, would not make directly 
to her, bllt crawl under the rail, till being anived to 
the antipodes, it would steal up, seldom missing its 
aim; but if it chanced to want anything of being 
perfectly opposite, would, at first peep, immediately 
alide down again,-till taking better notice, it would 
come the next time exactly upon the fly'. back: but 
if this happened not to be within a competent leap, 
then wonld this insect move so softly, as the very 
shadow of the gnumon seemed not to be more im­
perceptible, unless the fly moved j and then would 
the spider move also in tbe same proportion, keeping 
that just time with her motion, as if the same soul 
had animated both these little bodies; and whetber 
it were forwards, backwards, or to either side, with­
out at all tuming her body, like a well managed horse: 
but. if the capricious fly took wing and pitcbed upon 
another place behind our huntress, tben would tbe 
spider wnirl its body 80 nimbly about, as nothing 
cuuld be imagined more swift: by which means she 
always kept the bead towards ber prey, though, to 
appearance, as immoveable as if it had been a nail 

*J. R. 
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driven iJlto the wood, till, by that indiscernible pro­
gress, beiDg arrived within the sphere of her reach; 
she made a fatal leap, awift aa lightning, upon the fly, 
catching him in the poll, where she never quitted hold 
till her belly waa full, and then carried the remainder 
home." 

One feels a little sceptical, however, when he adeIa. 
" I have beheld them instructing their young ODell how 
to hunt, which they would sometimes discipline for Dot 
well observing; but when any of the old ones did (as 
sometimes) mias a leap, they would run out of the field 
and hide themselves in their crannies, as ashamed, and 
haply not to be seen abroad for four or five hours after j 
for so long have I watched the nature of this strange 
insect, the contemplatiOil of whose so wonderful 
sagacity and address haa alllazed me; nor do I find in 
any chase whatsoever more cunning and stratagem 
observed. I have found some of these spiders in my 
garden, when the weather, towuds spring, is very hot, 
but they are nothing 80 eager in hunting uin Italy."· 

We have only to add to this lively narrative, that 
the hunting-spider, when he leapa, takea goed care 
to provide against accidental falls lily ahraya swing­
ing himself from a good strong cable of Bilk, as 
Swammerdam correctly states, t and which any body 
may verify, u one of the small hunters (ScJlticua aee­
mcua), known by having its back striped with black 
and white like a zebra, is very common in Britain. 

Mr. Weston, the editor of Bloomfield's Remains, 
falls into a very singular mistake about hunting-spiders, 
imagining them to be web-weaving ones which have 
exhausted their materials, and which are therefore 
compelled to hunt. In proof of this he gives an ill .. 
Btance which fell under hiB own observation !* 

• Evelyn'. Travela in Italy. 
t Book of Nature, part i. p. 24. 

: Bloomfield's Remains, vol. il. p. 64, note. 
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As a contrast to the little elastic Batin neat of the 
hunter, we Dlay mention the largest with which we 
are acquainted.-that of the labyrinthic spider (Age­
lena labyriathica, W ALCKBNAER). Our readers must 
often have seen this nest spread out like a broad 
sheet in hedge@, furze, and other low bushes, and 
sometimes on the ground. The middle of this sheet, 
which is of a close texture, is swung like a sailor's 
hammock, by silken ropes extended all around to the 
higher branches; but the whole curves upwards and 
backwards, sloping down to a long funnel-shaped 
gallery which ia nearly horizontal at the entrance, 
but BOOn winds obliquely till it becomes quite per­
pendicular. This curved gallery is about a quarter 
of an inch in diameter, i. much more closely woven 
than the sheet part of the web, and sometimes de­
scends into a hole in the ground, though oftener 
into a group of crowded twigs, or a tuft of grass. 
Here the spider dwells secure, frequently resting 
with her legs extended from the entrance of the gal­
lery, ready to spring out upon whatever insect may 
fall into her sheet-net. She herself can only be caught 
by getting behind her and forcing her out into the 
web j but though we have often endeavoured to make. 
her construct a neBt under our eye, we have been as 
unsuccessful as in similar experiments with the com­
mon house-spider (Aranea domestica).* 

The house-spider's proceedings were long ago de­
acribed by Hom berg, and the account has been copied, 
as usual, by almost every subsequent writer. Gold­
smith has, indeed, given some strange miastatements 
from hia own observations, and Bingley has added 
the original remark, that after fixing its first thread. 
creeping along the wall, and joining it as it proceeds, 
it" darts welt to the cppoSlte side, where the Olher 

end is to be fastened !"f Homberg's spider took the 
* J. R. t Animal Biograpby, iii. 470-1. 
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more circuitoua route of travelling to the opposite 
wall, carrying in oue of the claws the end of the 
thread previoualy fixed, lest it should stick in the 
wrong place. This we belieYe to be the correct state.. 
ment, for aa the web is always horizontal, it would 
seldom answer to commit a floating thread to the 
wind, as ia done by other species. Homberg's spider, 
after atretching as many linea, by way of tDarp, as it 
deemed aufficient between the two walla of the corner 
which it had choBen, proceeded to CroBB this in the 
way our weavera do in adding the tDOOf, with thia 
difference, that the spider's threads were only laid on, 
and not iaterlaced.. The domestic spiders, however. 
in these modem days, must have forgot thia mode of 
weaving, for none of their webB will be found to be 
thus regularly constructed. 

The geometric or net-working apidel'll (Tent.Ietu." 
LATa..) are as well known in moat distric" as any of 
the preceding; almost every bush and tree in the 
gardens and hedge-roWl having one or more of their 
neta atretched out in a vertical position between ad­
jacent branches. The common garden-spider (Epeira 
diadema), and the long-bodied apider (TetragMtha 
e.ftmsa), are the best known of this order. 

The chief care of a spider of this 80rt is. to form 
a cable of sufficient atrength to bear the net sbe meana 
to bang upon it; and, after throwing out a floating 
line as above described, when it catches properly ahe 
doubles Imd redoubles it witb additional thread .. 
On trying its strength she is not contented with the 
test of pulling it with her legs, but drops herself down 
several feet from various points of it, as we have often 
seen, swinging and bobbing with the whole weight of 
her body. Sbe proceeds in a similar manner with the 
rest of the frame-work of her wheel:-shaped net; and 
it may be remarked that some of the ends of these 

• Mem. de l'Acad. dee ScieoCelJ1Our )707 p. 339. 
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Geometric Net oj /tpeira dicukma. 

lines are not simple, but in form of a Y, giving her the 
additional security of two attachments instead of one. 

In constructing the body of the net, the most re­
markable circumstance is her usiug her limbs as a 
measure, to regulate the distances of her radii or 
wheel-spokes, and the circular meshes interweaved 
into them. These are consequently always propor­
tional to the size of the spider. She often takes up 
her station in the centre, but not always, though 
it is so said by inaccurate writers; for she as fre­
quently lurks in a little chamber constructed under 
a leaf or other shelter at the comer of her web, 
ready to dart down upon whatever prey may be en-
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tangled in her net. The centre of the net is aaid 
also to be composed of more viscid materials than ita 
8U8pensory lines,-a circumstance alleged to be proved 
by the former appearing under the microscope 
studded with globules of gum. <If We have not been 
able to verify this distinction, having seen the suspen­
sory lines 88 often studded in this manner 88 those in 
the centre. t 

MASON-SPID.as. 

A no leu wonderful structure is composed by a 
sort of spiders, natives of the tropics and the south 
of Europe, which have been justly called mason­
spiders by M. Latreille. One of these (MygaJe 
nidulans, WALeD.), found in the West Indies, "digs 
a hole in the earth obliquely downwards, above three 
inches in length, and one in diameter. This cavity 
she lines with a tough thick web, which, when taken 
out, resembles a leathern purse j but what is most 
curious, this house has a door with hinges, like the 
operculum of BOme sea-sheila, and herself and family, 
who tenant this nest, open and shut the door when­
ever they pass and .repass. This history was told 
me," says Darwin, "and the neat, with its door, 
.hown me by the late Dr. Butt, of Bath, who W88 
some years physician in Jamaica." t 

The nest of a mason-spider, similar to this, h88 
'been obligingly put into our hands by Mr. Riddle, 
of Blackheath. It came from the Weat Indies, 
and is probably that of Latreille's clay-kneader 
(Mygale cratiens), and one of the smalleat of the 
genus. We have since seen a pair of these spidel1l, 
in possession of Mr. William Mello, of Blackheath. 
The nest is composed of very hard argillaceoaa clay, 
deeply tinged with brown oxide of iron. It is in 

• Kirby and Spence, Intr. i. 419. t J. R. 
l Darwin'. Zoonomia, i. 253, 8vo. ed. 
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.form of a tube, about one inch in diameter, between 
lix and seven inches long. and slightly bent towards 
the lower extremity-appearing to have been mined 
into the clay rather than built. The interior of the 
tube i, lined with a uniform tapestry of silken web, 
of an orange-white colour, with a texture interme­
diate between India paper and very fine glove leather. 
But the most won<lerful part of this nest is its en­
trance. which we look upon as the perfection of insect 
architecture. A circular door, about the size of a 
crown-piece, slightly concave on the outside and 
convex within, is formed of more than a dozen layers 
of the same web which lines the interior. closely laid 
upon one another, and shaped 80 that the inner 
layers are the broadest, the outer being gradually leas 
in diameter, except towards the hinge, which is about 
an inch long; and in consequence of all the layers 
being united there, and prolonged into the tube, it 
becomes the thickest and strongest part of the struc­
ture. The elasticity of the materials, also, gives to 
this hinge the remarkable peculiarity of acting like a 
epring. and shutting the door of the nest spontane­
ously. It is, besides, made to fit 80 accurately to the 
aperture, which is composed of similar concentric 
layers of web, that it is almost impossible to distin­
guish the joining by the moet careful inspection. To 
gratify curiosity. the door has been opened and shut 
hundreds .of times, without in the least destroying 
the power of the spring. When the door is shut, it 
resembles lOme of the lichens (Lecidea). or the 
leathery fungi. such as Polyponu versicolor. (MI­
CHELI,) or, nearer still, the upper valve of a young 
oyster shell. The door of Jhe nest, the only part seen 
above ground, being of a 'blackish-brown colour, it 
must be very difficult to discover.· 

Another mason-spider ( Mygale c(J!flle1ltaria, lolA TR. >, 
·1.R. 

T 
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found in the south of France, usually selects for her nest 
a place bare of grass, sloping in such a manner as to 
carry off the water. and of a firm Boil, without rocka 
or small stones. She digs a gallery a foot ar two 
in depth. and of a diameter (equal throughout) suf­
ficient to admit of her easily passing. She lines this 
with a tapestry of silk glued to the walls. The door, 
which is coeular, is constructed of many layers of 
earth kneaded, and bound tOgether with silk. Ex­
ternally, it is flat and rough, corresponding to the 
earth around the entrance, for the purpose. no doubt, 
of concealment: on the inside it is convex, and ta­
pestried thickly with a web of fine silk. The threads 

Nm./w ...... St>l4w. 
A. The nest .hllt. B. The Deat opeD . . C. 'the Iplder. -..I-~ 

D. n. eyeo mapI8ed. Eo F. PartII ot tile toOl and .Ia. mapIlIed. 
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of this door-tapestry are prolonged, and strongly at­
tached to the upper aide of the entrance, forming an 
excellent hinge, which when pushed open by the 
apider, shuts again by ita own weight, without the 
aid of spring hinges. When the spider is at home, 
and her door forcibly opened by an intruder, abe 
pulls it strongly inwards, and eVeR when balf-opened 
often snate1tea it out of the hand; but when abe ia 
foiled in this, abe retreats to the bottom of her den, 
81 her laat resource. • 

Rossi aacertained that the female of an allied species 
(MygaJe 8tJUt)agelii, LATR.), found in Corsica, lived 
in one of these Deats with a numerous posterity. He 
destroyvd one of these doors to observe whether a 
Dew one would be made, which it waa: but it waa 
·fired immoveably, without a hinge; the spider, no 
doubt, fortifying heraelf in this manner till abe thought 
ahe might re-open it without danger.t 

"The Rev. Revett Shepherd haa often noticed, 
in the fen ditches of Norfolk, a very large spider 
(the species not yet determined) which actually 
forma a raft for the purpose of obtaining its prey 
with more facility. Keeping ita atation upon a ball 
of weeds about three inches in diameter, probably 
held together by alight silken cords, it is wafted 
along the surface of the water upon this floating 
island, which it quita the moment it sees a drowning 
insect. Tbebooty thus seized it devours at leisure 
upon its raft, under which it retires when alarmed by 
any.danger."t In the spring of 1880, we found a 
spider on some neck in the Croydon Canal, which 
agreed in appearance with Mr. Shepherd's. 

Among our native spiders there are several besides 
• lIem. Soc. d'Riat. Nat. de Pam, An. vii. 

t Ibid. p. 126, and Lal:!'eille, Hiat. Nat. Gen61-. viii. p. 163. 
Kirby and Spence, Intr. i. 426. 
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thia one, which, not contented with a web like the reat 
of their congeners, take advantage of other ,materiala 
to construct cells where, "hushed in grim repose," 
they" expect their insect prey." The most simple of 
those spider-cells is constructed by a longish-bodied 
spider (Arone/J lwlosericea, LINN.), which is a little 
larger than the common hunting-spider. It rolls up a 
leaf of the lilac or poplar, precisely in the same manner 
as is done by the leaf-rolling caterpillars, upon whose 
cells it sometimes seizes to save itself trouble, having 
first expelled, or perhaps devoured, the rightful owner. 
The spider, however, is not satisfied with the tapestry 
of the' caterpillar, and always weaves a fresh set of 
her own, much more close and substantial. 

Another spider, common in woods and copses 
(Epeara quadrata?) weaves together a' great number 
of leaves to form a dwelling for herself, and in front of it 
she spreads her toils for entrll.pping the unwary insects 
which stray thither. These, as soon as caught, are drag­
ged into her den, and stored up for a time of scarcity. 
Here also her eggaare deposited and hatched: in safety. 
When the cold weather approaches, and the leaves of 
her edifice wither, she abandons it for the more secure 
shelter of a hollow tree, where she BOon dies; but the 
continuation of the species depends upon eggs. de­
posited in the nest before winter, and remaining to be 
hatched with the warmth of the ensuing summer. 

The spider's den ofunited leaves, however, which has 
just beeJl described, is not always useleBB when.with­
ered and deserted; for the. dormouse usually selects 
it as a ready-made roof for its nest of dried grua. 
That those old spiders' dens are not accidentally chosen 
by the mouse, appears from the fact, that out of about 
a dozen mOllse-nests of this liort found during winter 
in a copse between Lewisham and Bromley, Kent, every 
second or third one was furnished with such a mof.6 

• J. R. 
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DIVING W ATKB.-SPIDEa. 

That spiders may be able to breathe under water, 
we can well understand from their breathing like 
amphibious reptiles by means orgills; but there is an 
aquatic spider (Argyrooeta aquatica, WALCKENAEB.) 

which is not contented, as a frog would be, with the 
air furnished by the water, but actually carrieS down 
a supply of air from the atmosphere to her l'ubaqueous 
nest. This spider does not like stagnant-water, but 
prefers slow running streams, canals, and ditches, 
where she may often be seen, in the vicinity of London 
and elsewhere, living in her diving-bell, which shines 
through the water, like a little globe of silver: her sin­
gular economy was first, we believe, described by 
Clerck,'" L. M. de Lignac,t and De Geer. 

"The shining appearance," says Clerck, "pro­
ceeds either from an inflated globule surrounding the 
abdomen, or from the space between the body and the 
water. The spider, when wishing to inhale the air, 
rises to the surface, with its body still submersed, and 
only the part containing the spinneret rising just to 
the surface, when it briskly opens and moves its four 
teats. A thick coat of hair keeps the water from ap­
proaching or wetting the abdomen. It comes up for 
air about four times an hour or oftener, t.hough 
I have good reason to suppose it can continue with­
out it for several days together. 

"I found in the middle of May one male and ten 
females, which I put into a glass filled with water, 
where they lived together very quietly for eight days. 
I put BOme duck-weed (Lemna) into the glaas to 
afford them shelter. and the females began to stretch 
diagonal threads in a confused manner from it to the 
sides of the glass about half-way down. Each of the 

• Aranei Sl1ecici, Stockholm, 17117. + IIfpm. des Araign. '\'1l1al. 12mIJ Paris, 1799. 
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females 8fterwarda fiml a close bag to the edge of 
the glllllll, from which the water was expelled by the 
air from the -spinneret, and thus a cell was formed. 
capable of containing the whole animal. Here they 
remained quietly, with their abdomens in their cells, 
and their bodies still plunged in the water; and in a 
short time brimstone-coloured bags of eggs appeared 
in each cell, filling it about a fourth part. On the 'lth 
of July several young ones swam out from one of the 
bags :-a11 this time the old ones had nothing to eat, 
and yet they never attacked. one another, as other 
spiders would have been apt to do.'" 

"These spiders," says De Geer, "spin in the water 
a cell of strong, closely woven, white silk in the form 
of halfthe shell of a pigeon's egg, or like a diving-bell. 
This is sometimes left partly above water, but at others 
is entirely submersed, and is always attached to the 
objects near it by a great number of irregular threads. 
It is closed all round, but has a larRe opening below, 
which, however, I found closed on the 15th of Decem­
ber, and the spider living quietly within, with her head 
downwards. I made a rent in this cell and expelled 
the air, upon which the spider came out; yet though 
she appeared to have been laid up for three months 
in her winter quarters, she greedily seized npon an 
insect and sucked it. I also found that the male as 
well as the female constructs a similar subaqueous 
cell, and during summer no less than in winter."t 
We have recently kept one of these spiders for 
several months in a glass of water, where. it built a 
cell half under water, in which it laid its eggs. 

CLEANLINESS 011' SPIDBR.8. 

When we look at the viscid material with which 
spiders construct their lines and webs, and at the 

• Clerck, Aranei Suecici, cap. viii. 
t De Geer, Mem. des IlIRCtea, vii. 312. 
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rough hairy coveriDg (with a few exceptions) of 
their bodies, we might conclude that they 'Would 
be always stuck over with fragmentsef the minute 
fibres which they produce. Thi~ indeed, must often 
happen, did ~ey not take careful precautipns to a.void 
.it: for we have observed ~at they seldom, if ever,leav~ 
a thread to float at random, except when they wish to 
form a bridge. When a I,Ipider drllPS along a line. 
for instance, in order to ascertain the strength of her 
web, or the nature of the place below her, I,Ihe inva­
riably, when she re-aacends, coils it up inW a little ball, 
and throws it away. Her claws are ~mirably 
adapted for this purpose, as well as f,?~ wal"ing along 
thle lines, as may be readily ~n bJ a magt;lifying 
g ass. 

Tn"le-cl<&wd foot of a ~, magnified. 

There are three claws, one of which acts as a 
thumb, the others being toothed like Ii ' comb, for 
gliding along ~he lines. This structure, however, 
unfits it to walk. as flies can do, upon any upright 
polished surface like glass; although the contrary ·, 
is erroneously asserted by the Abbe de la Plucht'. 
Before she can do so, she is obliged to construct a 
ladder of ropes, as Mr. Blackwall remarks, t by ele­
vating her spinneret as high as she can, and laying 
down a step upon which she stands to form a second; 

• Spectacle de la Nature, i. 58. t LinD. Trani. vol. xv. 
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and so on, as any one·may trt by placing a spider at 
the bottom of a very clean· W1D!l-glass.· 

The hairs ofthe legs •. however, are always catching 
bits of web and particles of dust; but these are not 
suffered to remain long. Moat peoplc=· may have re 
marked that the house-fly is ever and anon brushing 
its feet upon one another to rub off the dust, though 
we have not seen it remarked in authors that spiders 
are equally assiduous in keeping themselves clean. 
They have, besides, a very efficient instrument in their 
mandibles or· jaws, which, like . their claws, are 
furnished with teeth ; and a spider which appears to a 
careless observer as resting idly, in nine cases out of 
ten will be found slowly combing her legs with her 
mandibles, beginning as high as possible on the thigh, 
and passing down to the claws. The flue which Ihe 
thUI combs off is regularly tossed away.· 

With respect to the house-spider (A. domulica), 
we are told in books, that "Ihe from time to time 
clears away the dust from her web, and sweeps the 
whole by giving it a shake with her paw, so nicely 
proportioning the force of her blow, that she never 
breaks anything ."t That spiders may be seen 
shaking their webs in this manner, we readily admit; 
though it iB not, we imagine, to clear them of dUBt. 
but to ascertain whether they are sufficiently sound 
and strong. 

We recently witnessed a more laborious process of 
cleaning a web than merely shaking it. On coming 
down the Maine by the Iteem-boat from Frankfort, 
in Augult 1829, we observe the geometric-net of a 
conic-spider (Epeira conica, WALCK.) OD the frame­
work of the deck, and as it was covered with flakes 
of Boot from the Bmoke of the engine, we were sur­
prised to lee a Bpider at work on it j for, in order to 
.. See Insect TrauaformatiOlll, pap 368. toramore minute _to 

t Spectacle de la Nature, i. po 61. 
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be useful, this sort of net must be clean. Upon ob­
serving it a little closely, however, we perceived that 
she was not constructing a net, but dressing up an 
old one; though not, we must think, to save trouble, 
so much as an expenditure of material. Some of the 
lines she dexterously stripped of the flakes of soot 
adhering to them; but in the greater number, finding 
that she could not get them sufficiently clean, she 
broke them quite off, bundled them up and tossed 
them over. We counted five of these packets of 
rubbish which she thus threw away, though there 
must have been many more, as it was some time 
before we discovered the manreuvre, the packets 
being 80 small as not to ~ readily perceived, except 
when placed between the eye and the light. When 
sbe had cleared off all the lOoted lines, she began. to 
replace them in the usual way j but the arrival of the 
boat at Mentz . put an end to our observations. * 
Bloomfield, the poet, having observed the disappear­
ance of these bits of ravelled web, imagined that the 
spider swallowed them j and even says that he 
observed a garden-spider moisten the pellets before 
swallowing them!t Dr. Lister, as we have already 
seen, thought the spider retracted the threads within 
the abdomen. 

• J. R. t Remains, ii. 62-6. 
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CHAPTER. XIX. 

Structures or Gall-flies and Aphidel. 

MANY of the processes which we have detailed 
bear some resemblance to our own operations of 
building with materials cemented together; but we 
shall now tnm our attention to a class of insect­
architects, who cannot, so far as we know, be matched 
in prospective skill, by any of the higher orders of 
animals. We refer to the numerous family which have 
received the name of gall-fiies,-a family which, as yet, 
is very imperfectly understood, their economy being no 
leu difficult to trace than their species is to arrange 
in the established systems of classification; though 
the latter has been recently much improved by Mr. 
Westwood. 
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pn~ of th~ most simple and very common in­
stances of the nests constructed by gall-insects may 
be found in abundance during the summer, ~n the 
leaves of the rose-tree, the oak, the poplar, the wil­
low (Salix vimin~is), and many other trees, in the 
globular form of a berry, about. the size of a currant, 
and usually of a green colour, tinged with red, like 
a ripe Alban or Ba!timore apple. 

When this pseudo-apple in miniature is cut into, 
it is found to be fresh, firm. juicy, a!ld hollow in the 
centre, where there is either an egg or a grub aafely 
lodged, and prote!!ted form all ordinary accidents. 
Within this hollow ball the egg is hstched, and the 
grub feeds sej:urely on its substance, till it prepares 
for its winter sleep, before changing into a gall-fly 
(Cynips) in the ensuing summer. There is a mys­
tery as to the manner in which this gall-fly contrives 
to produce tIle hollow miniature-apples, each en­
closing on.e of her eggs; and the doubts attendant 
upon the subject cannot, so far as our present know­
ledge extends, be solved, except by plausible conjec­
ture. Our earlier naturalists were of opinion that it 
was the grub which produced the galls, by eating, 
when newly hatched, through the cuticle of the leaf, 
and relDaining till the juices flowing from the wound 
enveloped it, and acquired consistence by exposure to 
the air. This opinion, however plausible it ap­
peared to be, was at once disproved by finding un-
hatched eggs on opening the galls. . 

There ClUJ. be no doubt, indeed, that the mother 
gall-fly makes a hole in the plant for the purpose of 
depositing her eggs. She is furnished with an ad­
ma-ble ovipositor for that e:q>ress purpose, and 
Swammerdam actually saw a glill-fJy tbns depositing 
her eggs, and we have recently 1I(itnessed the same in 
several instances. In some of these insects the ovi­
positor is conspicuously long, even when the insect ifJ 
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at rest; but in others, not above a line or two of it 
is visible, till the belly of the insect be gently pressed. 
When this is done to the fly that produces the cur­
rant-gall of the oak, the ovipositOl" may be seen i88uing 
(rom a sheath in (orm o( a small curved needle, of a 
chesnut-brown colour, and of a homy ·substance, and 
three times &8 long as it at first appeared. 

0tIip0N0r of gall-fiy, gr«IIlr ~ 

What is most remarkable in thi. ovipositor is, that 
it is much longer than the whole body of the insect, 
in whose belly it is lodged in a sheath, and, from ita 
horny nature, it cannot be either shorte.ned or length­
ened. It is on this account that it is bent into the 
same curve &8 the body of the insect. The mechanism 
by which this is effected is similar to that of the 
tongue of the woodpeckers (PicidtP), which, though 
rather short, can be darted out far beyond the beak, 
by means of a forked bone at the root of the tongue, 
.which is thin and rolled up like the spring of a watch. 
The base of the ovipositor of the gall-fly is, in a simi­
lar way, placed near ·the anus, runs along the clU'Va­
ture of the back, makes a tum at the breast, and 
then, following the curve of the belly, appears again 
near where it originates. We copy from R.eaumur 
his accurate .ketch of this remarkable structure. 
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Gall-jly, and ~ oJ~, greatly fItlIgfIifod. 

With this instrument the mother gall-fly pierce. 
the part of a plant which she selects, and, according 
to our older naturalists, "ejects into the cavity a drop 
of her corrodillg liquor, and immediately lays an egg 
or more there; the circulation of the sap being thus 
interrupted, and thrown, by the poison, into a fer­
mentation that bums the contiguous parts nnd 
changes the natural colour. The sap, turned from 
its proper channel, extravasates and flows round the 
eggs, while its surface is dried by the external air, and 
hardens into a vaulted form."* Kirby and Spence 
ten us, that the parent-fly introduces her egg "into 
a puncture made by her curious spiral sting, and in a 
few hours it becomes surrounded with a fleshy cham­
ber." t M. Virey says, the gall tubercle is produced 
by irritation, in the same way as an inflamed tumour 

• Spectacle de la Nature, i. 119. 
t Introd., ii. 449. 



374 INSECT ARCHITECTURE. 

in an animal body, by the swelling of the cellular 
tissue, and the flow of liquid matter, which changes 
the organization, and alters the natural external 
form.· This seems to be the received doctrine at 
present in France. t 

Sprengel, speaking of the roae-willow, says, the 
insect in spring deposits ita eggs in the leaf-buds. 
" The new stimulus attracta the sap,-the type of the 
part becomes changed, a,nd from the prevailing 
acidity of the animal juice, it happens, that in the rose 
and stock-shaped leaves which are pushed out, a red 
instead of a green colour is evolved.'·l 

Without pretending positively to state facta which 
are, perhaps, beyond human penetration, we may 
view the process in a rather different light.§ Follow­
ing the analogy of what is lrnown to occur in the case 
of the saw-flies (see page 156), after the gall-fly has 
made a puncture and pushed her egg into the hole, 
we may auppose that ahe COVtllll it over with JIOme 
adhesive gluten or gum, or the egg itself, as is usual 
among moths, &c., may be coated over with such a 
gluten. In either of these two cases, the gluten will 
prevent the sap that flows through the puncture from 
being scattered o'er the leaf and wasted; and the 
sap, being thus confined to the space occupied by the 
eggs, will expand and force outwards the pellicle of 
gluten that confines it, till becoming thickened by 
evaporation and expoaure to the air, it at length shuts 
up the puncture, stopa the further escape of the sap, 
anel the process ii completed. This explanation will 
completely account for the globular form of the 
galls alluded to; that is, sll;pposing the egg of the 

• Hiat. .des Hoiw:I et d,e l'ID8tinct, vol. ii. 
t Entomologie, par. R. A. E. p. 242. Paris, 1826. 

t Elements 01 thePIiilOlOJlb, fir PIAAts,~g. Tram. p. 286. 
§ J.R. 
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gall-fly to be globular, and covered or coated with a 
pellicle of gluten of uniform thickness, and conse­
quently opposing uniform resistance, or rather uni­
form expansibility, to the sap pressing from within. 
It will alao account for the remarkable uniformity in 
the size of the gall-apples; for the punctures and tbe 
eggs being uniform in size, and the gluten, by sup­
position, uniform in quantity, no more than the 
same quantity of sap can escape in such circum­
stances. 

But though this explanation appears to be plau­
sible, it is confessedly conjectural; for though 
Swammerdam detected a gall-fly in the act of de­
positing her eggs, he did not attend to this circum· 
stance; and in the instances which we have observed, 
BOrne unlucky accident always prevented us from 
following up our observationa. The indefatigable 
Rtlaumur, on one occasion, thought he would make 
sure of tracing the steps of the process in the case of 
the gall-fly, which produces the substance called 
bedeguar on the wild-rose tree, and to which we shall 
presently advert. His plan was to enclose in a box, 
In which a brood of ties had jUlt ~ pI:Oduced from 
a bedeguar, a living branch from" a ,wild rose-tree; 
but, to his great disappointment, no eggs, were laid, 
and no bedeguar formed. Upon further investiga­
tion, he discovered that the brood ,o( flies ,produced 
from the bedeguar were not the genuine bedeguar 
insecta at all, but one of the parasite ichneUQlODS 
(Catlimone Bedeguaris, STBPBBNS), which bad 
suneptitioualy deposited their eggs there, in order 
to supply their young with the bedeguar gruba, all of 
which they appeared to have devoured. It may­
prove interelting to look into the remarkable structure 
of the bedeguar itself, which is very different from 
the globulllr galls above described. 
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Bedegwar gall of the rOle, produced by Cynipl Row. 

The gall-fly of the willow (Cynip. viminalU) de­
posits, as we have just seen, only a single egg on 
one spot; but the bedeguar-insect lays a large cluster 
of eggs on the extremity of a growing branch of the 
wild rose-tree, making, probably, a - proportionate 
number of punctures to procure materials for the 
future habitation of her young progeny. As in the 
former case, also, each of these eggs becomes (as we 
may suppose) surrounded with the sap of the rose, 
enclosed in a pellicle of gluten. The .gluten, how­
ever, of the bedeguar-insect, is not, it would appear, 
sufficiently tenacious to confine the Howing SRP 

within the dimensions of any of the -little clustered 
globes containing the eggs, for it oozee out from 
numerous cracks or pores in the pellicle; which 
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Cl'IICka or pore., however, are not large enough to 
admit a human hair. But thi., so far from being a 
defect in the glutinous pellicle of the bedeguar-fty, 
i., BI we shall preaently see, of great utility. The 
u:p which issuea from each of those pores, instead of 
being evaporated and lost, shoots out into a reddish­
coloured, fibrous bristle. 

OM of tM 1wNtt. of tM lhtkgwJr of tM "* ".",mJl«l. 
It is about half an inch long, and, from the natural 

tendency of the up of the rose-tree to form prickles, 
these are allover studded with weak pricklets. The 
bedeguar, accordingly, when fully formed, baa some 
resemblance, at a little distance, to a tuft of reddish­
brown hair or m088, stuck upon the branch. Some­
times this tuft is BI large BI a small apple, and of a 
rounded but irregular shape; at other timea it is 
smaller, and, in one instance mentioned by Rt!aumur, 
only a single egg had been laid on a rose leaf, and, 
consequently, only one tuft WBI produced. Each 
member of the congeries is furnished with its own 
tuft of hri.tles, ari.ing from the little hollow globe in 
which the egg or the grub is lodged. 

The prospective wisdom of this curioua .tructure 
ia admirable. The bedeguar-grubalive in their cella 
through the winter, and as their domicile i. usually 
on one of the higheat branches, it must be exposed. 
to every severity of the weather. But the close, non­
conducting, warm, mosIY collection of bristlea WIth 
which it i. surrounded forms for the .oft, t !ude 
grubs a snug protection again.t the winter'. cold, till, 
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through the intluence of the warmth of the succeed­
ing summer, they undergo their final change into the 
winged state;- preparatory to which they eat their 
way with their sharp mandibles through the walla of 
their little cells, which are now 80 hard 11.8 to be cut 
with difficulty by a knife.t 

Another structure, similar in principle, though dif­
ferent in appearance, is very common upon oak-trees, 
the termination of a branch being selected II.B best 
suited for the purpose. This structure is rather 
larger than a filbert, and is composed of concentric 
leaves diverging from the base, and expanding up· 
wards, 80mewhat like an anicho~e. Whether thi. 

ArlicItDM Gall O/IM Oo.~1MI, lt1itla GoU-1lf (~ q.-. 
g.tnmtJI), natural aize, and ita ovipoeitor (0) magui8ed. 

• See Inaect Tranaf'ormatiOll.l, chapa. iv. and vii 
t J. R. 
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leafy structure is caUBed by a superinduced diaeue, 
as the French think, or by the form of the pores in 
the pellicle of gluten surrounding the eggs, or rather 
by the tendency of the exuding aap of the oak to 
form leaves, hu not been ascertained; but that it is 
intended, as in the case of the bedeguar, to afford 
an efficient protection against the weather to the in­
cluded eggs or grubs, there call be no doubt. 

From the very nature of the process of forming 
willow-galls, bedeguar, and the artichoke of the 
oak, whatever theory be adopted, it will be obvious 
that their growth must be ral'id.; for the thicken­
ing of the exuded aap, which 18 quickly effected by 
evaporation, will BOOn obstruct and finally close the 
orifiee of the puncture made by the parent insect. 
It is accordingly asserted by Rt!aumur and other ob­
seners, that all the species of galls soon reach their 
full growth. 

A very mmute reddish-coloured grub feeds upon 
dyer's-broom (Gtinista), produeing a sort of gall, fre­
quently globular, but always studded with bristles, 
arising from the amorphous leaves. The stem of 
the shrub passes through this ball, which is com­
posed of a great number of leaves, shorter and 
broader than natural, and each rolled into the form 
of a horn, the point of which ends in a bristle. In 
the interior we find a thick fleshy substance, serving 
to sustain the leaves, and also for the nourishment 
of the grubs, some of which are within and some 
between the leaves. They are in prodigious num­
bers,-hundreds being assembled in the same gall, 
and so minute as scarcely to be perceived without the 
aid of a magnifying glass. The bud of the plant 
attacked by those grubs, instead of forming a shoot, 
pushes out nothing but leaves, and these are all 
rolled and turned round the stem. Some shrub. 

O'Q",,,d by GoogIe 



380 INSECT AROHITECTURE. 

have several of these galls, which are of various sizes, 
from that of a filbert to that of a walnut. 

lAaf, GGJl 01 Dpr' .. Broom, protlMced ", o,,,i,. g.m.te , 
A, gall, natural size; B, a leat'et magnified. 

, A similar but still more beautiful production is 
found upon one of the commonest of our indigenous 
willows (Saliz purpurea). which takes the name of 
rose-'Il1illow, more probably from the circumstance 
than from the red colour of its twigs. The older 
botanists, not being aware of the cause of such ex­
crescences, considered the plants so effected as dis­
tinct species; and old Gerard, accordingly, figures 
and de8cribes the rose-willow as .. not onlie making 
a gallant shew, hut also yeelding a most cooling aire 
in the heat of summer, being Bet up in hCRlBes for 
decking the same." The production in question, 
however, is nothing more than the effect produced 
by a species of gall-fly (Cynips salicia) depositing its 
eggs in the terminal shoot of a twig, and, like the 
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bedeguar and the oak artichoke, causing leaves to 
.pring out, of a shape totally different from the other 
leaves of the tree, and arranged very much like the 
petals of a rose. Decalldolle says it is found chiefly 
on the &liz heliz, S. alba, and S. riparia.-

A production very like that of the rose-willow 
may be commonly met with on the young shoots of 
the hawthorn, the growth of the shoot affected being 
stopped, and a crowded bunch of leaves formed at 
the termination. These leaves, beside being smaller 
than natural, are studded with short bristly prickles, 
from the sap (we may suppose) of the hawthorn 
being prevented· from rising into a fresh shoot, and 
thrown out of its usual course in the formation of 
the arms. These bristles appear indiscriminately 
on both sides of the leaves, BOme of which are bent 

. inwards, while others diverge in. their natural manner. 
This is not cau8ed by the egg or grub of a true 

gall-fly, but by the small white tapering grub of 
BOme dipterous insect, of which we have not ascer­
tained the species, but which i8 probably a ceci­
domyia. Each terminal shoot iii inhabited by .. 
number of these-not lodged in cells, however, but 
burrowing indiscriminately among the half-withered 
brown leaves which occupy the centre of the pro­
duction.t 

A more remarkable species of gall than any of 
the above, we discovered in June, 1829, on the 
twig of an oak in the grounds of Mr. Perkins, at 
Lee, in Kent. . When we first saw it, we imagined 
that the twig was beset with BOme species of the 
lanigerous aphides, similar to wbat is vulgarly called 
the American or white blight (aphis lanata); but 
on closer examination we discarded this notion. The 
twig was indeed thickly beset with a white downy, 

• Flore Fran~. Disc. P1iliminaire. 
t J. R. 
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&.i-Ooll ofllw HG..ww.a"otiw:H 6y Cecl40myia ? ---tr- 4 ......... 
or rather woollysu.bstance around the stem at the 
origin of the leaves, which did not appear to be 
affected in their growth, 'being well formed, healthy, 
and luxuriant. We could not doubt that the woolly 
substance was caused by BOme insect j but though 

.we cut out a portion of it, we could not detect any 
egg or grub, and we therefore threw the branch 
into a drawer, intending to keep it as 'a specimen, 
whose history we might complete at BOme Bubse­
quent period. 

A few weelts afterwards, on opening this drawer, 
we were surprised to see a brood of several dozens 
(If a species of gall-fly (Cynips), similar in form and 
size to ,that whose eggs cause the -bedeguar of the 
rose, and differing only in being of a lighter colour, 
tending to a yellowish brown. We have sinee met 
with a figure and description of this gall in Swam­
-merdam. We mayremlU'lt that thelllbove is not th~ 
first instance whioh has occurred in 'our researches, 
of gall insects outliving the withering of the branch 
or leaf from which they obtain their nourishment. 
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The woolly substance on the branch of the oak 
which we have described was similarly constituted 
with the bedeguar of the rose, with this difference, 
that instead of the individual cells being . diffused 
irregularly through the mass, they were all arranged 
at the off-goings of the leaf-stalks, each cell being 
surrounded with a covering of .the vegetable wool, 
which the stimulus of the parent egg. or ita gluten, 
had caused to grow. and from each cell a perrect 
lIy had iBBued. We also remarked that there were 
aeveral small groups of individual cells, each of which 
groups was contained in a species of calyx or cup 
of leaf-scales, as occun alao in the well-known gall 
called the oak-apple. 
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We were anxious to watch the proceedings of these 
flies in the deposition of their eggs, and the subse­
quent developments of the gall-growths; and endea­
voured for that purpose to procure a 8mall oak plant 
in a garden-pot; but we did not 8ucceed in this: and 
though they alighted on rose and sweet-briar trees, 
which we placed in their way, we never observed that 
they deposited any eggs upon them. In a week or 
two the whole brood died, or disllppeared.· 

There are 80me galls, formed on low-growing 
plants, which are covered with dO'l'\"ll, hair, or wool, 
though by no means 80 copiously as the one which 
we have just described. Among the plants so affected 
are the germander llpeedwell, wild-thyme, ground­
ivy, and others to which we shall afterwards advert. 

The well-known oak-apple is a very pretty example 
of the galls formed by in8ects; and this, when com­
pared with other galls which form on the oak, shows 
the remarkable difference produced on the same plant 
by the punctures of insects of different species. The 
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oak-apple is commonly as large as a walnut or small 
apple, rounded, but not quite spherical, the surface 
being inegularly depressed ill various place.. The 
skin is smooth, and tinged with red and yellow, like a 
ripe apple; and at the base there is, in the · earlier 
part of the summer, a calyx or cup of five or six small 
brown scaly leaves; but these fall off as the season 
advances. If an oak-apple be cut transversely, there 
ill brought into view a number of oval granules. each 
containing a grub; and embedded in a fruit-looking 
fleshy substance, having fibres running through it. As 
·these fibres, however, run iu the direction of the stem, 
they are best exhibited by a vertical section of the gall; 
and this also shows the remarkable peculiarity of each 
fibre terminating in one of the granules, like a ·foot­
stalk, or rather like a vessel for carrying nourishment. 
Rt!aumur, indeed, is of opinion that these fibres are 
the diverted nervures of the leaves, which would have 
sprung from the bud in which the gall-fly had inserted 
her eggs, and actually do carry sap-vessels throughout 
the substance of the gall. 

Rt!aumur says the perfect insects (Cynips ruercus) 
i88ued from his galls in June and the beginning of 
July, and were of a reddish-amber colour. We have 
procured insects, agreeing with R.eaumur's descrip­
tion, from galls formed on the bark or wood of the 

Roet-Ga/# ~ 1M Od, protluc«l by Cpipr qwrcw itt/- , 
drawn/rom a ~_ 

oak, at the line of junction between the root and the 
seem. These galls are precisely similar in structure 

z 
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to the oak -apple, an(l are probably formed at a BeaIOn 
when the fly perceives, iD8tinctive1y, that the buds of 
the young branchea are unfit for the purpose of nidifi­
cation. 

There is another oak-gall, differing little in size 
and appearance from the oakooapple, but which is 
very different in Btructure, as, inBtead of giving pro­
tection and nourishment to a number of grubB, it i. 
only inhabited by one. ThiB Bort of gall, beBides, is 
bard and woody on the outside, rasembling a little 
wooden ball of a yellowiBh colour, but internally of 
a 10ft, spongy texture. The latter subBtance, how­
ever, incloaea a Imall bard gall, which il the im­
mediate reaidestce -of the included insect. Galls of 
this description areo(ten found in cluBters of from 

. two to Beven, near the extremity of a branch, not in­
corporated, however, but diBtinctly separate. 

We have obtained a Iy very .imilar to this from a 
very ~mmon gall. which ia formed on the branchea 

..... QaII.,..4 Willow 6nuta\, ""'-.tr- • .."...... 
of the willow. Like the one-celled galla JUBt de­
IC1'!ibed. this is ofahard, .ligneous structure, and, form • 

. an irregular protuberance, sometimeB at the ~-
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tremity, and IOmetimee on the body, of a branch. 
But inatead of one, thia hall a conaiderable number of 
cella, irregularly distributed through ita aubatance. 
The atructure it aomewhat apongy. but fibroua; and 
externall1 the bark ia amoother than that of the branch 
upon which it growa.· 

The currant-galla (81 the French caU them) of the 
oak are exactly aimilar, when formed on the leaves, 
to thOle which we have first described 81 produced 
on the leavea of the willow and other treea. But the 
name of currant-gall seems atill more appropriate to 
an excrescence which groWl on the catkin. of the oak, 
givil!.g them very much the appearance of a atrag­
gling bunch of curranta or bird-cherriea. The galla 
resemble currants which have fallen from the tree 
before being ripe. These gaUa do not seem to differ 
from thoae formed on the leaves of the oak; and are 
probably the production of the same insect, which 

• J. R. 
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seJects the catkin in preference, by the same' instinct 
that the oak-apple gall-fly, as we have seen, BOme­
times deposita ita eggs in the bark of the oak near the 
root. 

The gall of the oak, which forma an important 
dye-stuft', and ia used in making writing-ink, is also 
produced by a Cymps, and has been described in the 
Library W Entertaining Knuwkdge (Vegetabie 
Substances, p. 16). The employment of the Cynips 
psen.es for ripening figs is described in the same 
volume, p. 244. 

GALL OF A HAWTHORN WEEVIL. 

In May, 1829, we . found on a hawthorn at Lee, in 
Kent, the leaves at the extremity of a branch neatly 
folded up in a bundle, but not quite 80 closely as is 
usual in the case of leaf~rolling caterpiUan. On 
opening them, there wu no caterpillar to be seen,· 
the centre being occupied with a roundish, brown-

. coloured, woody substance, similar to some excres­
cences made by gall-insects (Cy"i'f18). Had we been 
aware of ita real nature, we shou¥! have put it imme­
diately under a glass or in a box, till the contained 
insect had developed itself; but instead of this, we 
opened the ball, where we found a small yellowish 
grub coiled up, and feeding on the exuding jUi.ces of 
the tree. As we could not replace the grub in its 
cell, part of the walls of which we had unfortunately 
broken, we put it in a small pasteboard box with a 
fresh shoot of hawthorn, expecting that it might COD­
struct a fresh cell. This, however, it was probably 
incompetent to perform: it did not at least make the 
attempt, and neither did it seem to feed on the fresh 
branch, keeping in preference to the ruins of ita 
former cell. To our great surprise, although it waa 
thus cxposed to the air, and deprived of a considerable 
pOrtiOD of ita nourishment, both from the part of the 
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tell having been broken off, and from the juices of 
the branch having been dried up, the insect went 
through its regular changes, and appeared in the 
form of a small greyish-brown beetle of the wilen} 

Gall t{/ 1M HatI1I1wnt-W«Vil, drawn from ~mm. 
a, opened to show the grub. 

1iunily. The most remarkable circumstance in t~ 
case in question was the apparent inability of the 
grub to construct a fresh cell after the first was in­
jured,-proving, we think, beyond a doubt, that it 
is the puncture made by the parent insect when the 
egg is deposited, that causes the exudation and sub­
sequent concretion of the juices forming the gall. 
These galls were very abundant during the summer of 
1830.-

A few other instances of beetles producing galls 
are recorded by naturalists. Kirby and Spence have 
ascertained, for example, that the bumps formed on 
the roots of kedlock or charlock (Sinapir arvensis) 
are inhabited by the larvle of a weevil (CurcuJio 
contractus, MARSHAM; and RhyncluBnuB QS$imiliB, 
F ABa.); and it may be reasonably supposed that 
either the same or similar insects cause the clubbing 

• J. R. 
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of the roots of cabbages, and the knob-like galla OIl 
turnips, called in some p1acea the anbury. We have 
found them also infesting the roots of the holyhock 
(.AlcetJ ro,ea). They are evidently beetles of an allied 
genua which form the woody galla sometimes met 
with on the leaves of the guelder-roae (Viburnum), 
the lime-tree (TilitJEuroptBtJ),and the beech (Fagu 
"!I'fJatica). 

There are also some two-winged flies which pr0-
duce woody galls on various plants, such 88 the 
thistle-fly (Tephritis cardui, LATR.) The grubs of 
this pretty fly produce on the leaf-stalks of thistles 
an oblong woody knob. On the cemmon white 
briony (B'yonica dioictJ) of our hedges may be found 
a very pretty fly of this genua, of a yellowish brown 
colour, with pellucid wings, waved much like those 
of the thistle-fly with yellowish brown. This fly lays 
its eggs near a joint of the stem, and the grubs live 

_ ---: .upo~' its_ substance. The joint swells out into an 
. ~.: oval-Conn furrowed in several places, and the fly is 
. ~~1ien~y disclosed. In its ~erfect state it feeds 

.On- .t4e bl08som of the briony. - Flies of another 
Diinute-family, the gall-gnats (CecidomyitB, LATR.), 
pass the fint stage of their existence in the small 
globular cottony galls which abound on germander 
speedwell (Veronica chamadry.), wild-thyme (Thy­
mu. serpyllum), and ground-ivy (Glet:Iwma /We­
racea). The latter is by no means uncommon, and 
may be readily recognised. 

Certain species of plant-lice (.Aphides), whose 
complete history would require a volume, produce 
excrescences upon plants which may with some pro­
priety be termed galls, or semi-galla. Some of these 
are without any aperture, whilst others are in form 
of an inflated vesicle, with a narrow oP.!IDing on the 
under side of a leaf, and expanding (for the most 
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part. irregu1arly) into a rounded knob on ita upper 
surface. The mountain-aah (Pynu aucttparia) h. 
ita leaves and young shoota frequently aft'ected it 
tlris way, and sometimes exhibita galls larger than a 
walnut, or even than a man's fist; at other times 
they <do not grow larger than a filbert. Upon open­
ing one .of. these, they are found to.be filled with the 
aphws sorbi. If taken at an early stage of their 
growth, they are found open on the under side of the 
leaf, and inhabited only by a single female aphis, 
pregnant with a numerous family of young. In a 
short time, the aperture becomea· closed, in conse­
quence of the insect· making repeated punctures 
round ita edge, from which aap is exuded, and 
forma an additional portion of the walla of the cell. 

'" Plartt-~ (Aphia), ~ 

In thia early stage of ita growth, however, the gall 
does, not, like the galla of· the cynipa, increase very 
much indimenaions. IUs after the increase of the 
inhabitanta by. the young. brood tbat. it grows' with 
coDsiderable rapidity: for each additional insect, ill 
Older to procure food, baa to. puncture the wall of the 
chamber and suck the juices, and from the punctures 
thus made the sap exudea, and enlarges the. w!Uls. 
As thoae galla are closed all round in the more ad­
vanced state, it doea not appear bow the. insecta can 
ever effect an exit from their imprisonment. 
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A much more common production, allied·to tJae 
one just described, may be found on the poplar. ia 
June and July. Meat of our readen may haM ob­
Berved, about Midsummer, a small mow·wbite tuft 
of downy-looking substance Boating about OIl the 
wind. as if animated. Those tufta of BIlow-white 
down are never seen in lluml1erB at the same time, 
but generally Bingle, though some dozens of them 
may be observed in the COUI'II8 of one day. This am­
gular object is a four-winged fly (EtioIomtJ populi, 
Lucs), whose body is thickly covered with lung 
down-a covering which aeema to impede ita flight, 
and make it appear more like an iDanimate IUbetance 
floating about on the wind, than impelled by the 
volition of a living animal. This pretty 8y feeda 
upon the fresh juices of the black poplar. preferring 
that of the leaves and leaf-atalb, which it punctunw 
for this purpose with ita beak. It fixes itIelf with 
this design to a suitable place upon the principal 
nervure of the leaf, or upon the leaf-atalk, and re­
mains in the same Bpot till the sap, exuding tllrcJu«h 
the punctures, and thickening by contact with die 
air, surrounds it with a thick fteshy wall of living 
vegetable substance, intermediate in texture between 
the wood and the leaf, being softer than the former 
and harder than the latter. In this mug little cham­
ber, secure from the intrusion of lady-birds and the 
grubs of aphidivOlOua ftiea (SyrfAi), abe briaga 
forth her numerous brood of youug ODeS, who. imme­
diately auist in enlBl!ing the emnt of their dwelling, 
by puncturing the walla. In one reaped, however, 
the galls thus formed cllirer hm those· of the' moun. 
tain-ash just deacribed,-tlloee of the poplu hmog 
always an opening left into lOme part of the cell, aad 
usually in that portion of it which is elongated iato 
IUl obtuse beak. From this opening the youg~ when 
arrived at the winged state, make their esit, to form 
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QeW colonies; and, during their migrations, attract 
the attention of the most incurious by the singularity 
of their appearance." 

On the black poplar there may be found, later in 
the season than the preceding, a, gall of a very dif­
ferent form, though, like the other, it is for the mOlt 
part on the leaf-stalk. The latter sort of galls are 
of a spiral form; and though they are closed, they. 
open upon slight pres8ure, and appear to be formed 
of two laminlll, twisted so as to unite.. It is at thil 
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opening that an aperture is formed epontane01l8ly ,.. 
the exit of the inIecta, when arrived at a perfect Itate. 
In galla of this kind we find aphides, but.-of a dif­
ferent lpecies from the lanigeroua ones, which t'onQ 
the horn1haped galla above described. 

Lup-RoLLlKG APHIDBS. 

n may not be improper to introduce here a brief 
Iketch of BOme other effects. of a somewhat. similar 
kind, produced on leavea by other lpeciel of the 
lame family (AplaidtB). In all the inatancea of this 
kind which we have examiDed, the form which the 
leaf takea servea.. a protection to the inaecta, both 
from the weather and from dewedaton. That there 
is delign in it appears from the circumltance of the 
aphidea crowding into the embowering vault which 
they have formed; and we are not quite certain 
whether they do not puncture certain parts of the 
leaf for the very purpose of making it arch over 
them; at least, in man, caaea, such .. that of the 
hop-fly (Aphis /&umtdi), though the inaectI are in 
countleaa numbers, no arching of the leavea follOWL 
The rose-plant louse, again (Apm' rose). IOmetimea 
archea the leavea, but more frequently gets under the 
protecting foldl of the half expanded leaf-budl.· 

One of the mOlt common inatancn of what we 
mean occun on the leavea of the currant-bUlh. 
which may often be observed raised up into ~ 
bulgings, of a reddish-brown colour. On eDlDlning 
the under aide of such a leaf, there will be seen a 
crowd of Imall inaectl, lOme with and lOme without 
wings, which are the Aphides mi, in their dift'erent 
ItageS, feeding securely and locially on the juices of 
the leaf. 

The moat remarkable instance of this, however. 
·l.R. 
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which we have Been, occurs· on the leaves of the elm. 
and is caused by the A.phi, tAlmi. The edge of an 
elm-leaf inhabited by those aphides il rolled up in 
an elegant convoluted form, very much like a Ipiral 
Ihell j and in the embowered · chamber thul fonned. 
the in8ecta are 8ecure from rain, wind, and, partially, 
from the depredationl of carnivorou8 inaecta. One 
of their greatelt enemies, the lady-bird (Coccinella), 
aeldom ventures, u we have remarked, into concealed 
cornera, except in cold weather, and contrive. to 
find food enough among the aphides whtch f~ 
openly and unpr<?tected. IUch u the zebra aphides of 
the alder (Aphides sambuc,). The gruba, howeve~ 
of the lady-bird, and allO those of the aphidivoroul 
flies (Syrphi), may be found prying into the mOBt 
teeret receaaea of a leaf to prey upon the inhabitanta, 
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whose slow movements disqualify them from effect­
ing an escape.· 

The effects of the puncture of aphides on growing 
plants is strikingly illustrated in the shoots of the 
lime-tree and several other plants, which become 
bent and contorted on the side attacked by the insecta, 
in the same way that a shoot might warp by the lOA 
of its juices on the side exposed to a brisk fire. The 
curvings thus effected become very advantageous to 
the insecta, for the leaves sprouting from the twig, 
which naturally grow at a distauce from each other. 
are brought clOle together in a bunch, forming a 
kind of nosegay, that conceals all the contour of 
the sprig, u well as the insects which are em­
bowered under it, protecting them against the rain 
and the sun, and, at the same time, hiding them 
from obaervation. It is only requiaite, however, 

SltrlOl 01 flw LitM-/rw corttort«l by IIw purtt:Iw. t( tIw ApIt;. 1rW. 

where they have formed bOwers of this descrip­
tion, to raise the leaves, in order to see the little 
colony of the aphides.-or the remaina of thOle 

-J.R. 
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habitations which they have abandoned. We have 
sometimes observed sprigs of the lime-tree, of a 
thumb's thiclmess, portions of which resembled spiral 
screws; but we could not certainly have assigned the 
true cause for this twisting, had we not been ac­
quainted with the manner in which aphides coutort 
the young shoots of this tree. - The shoots of the 
gooseberry and the willow are sometimes contorted in 
the same way, but not 80 strikingly as the shoots of 
the lime. 

PSEUDO-GALLS. 

It may not be out of place to mention here certain 
anomalous excrescences upon trees and other plants, 
which, though they much resemble galls, are not 80 

distinctly traceable to the operations of any insect. In 
our researches after galls, we have not un frequently 
met with excrescences, which so very much resemble 
them, that before dissection we should not hesitate to 

• R~aum1\r, vol. iii. 
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cohsider them as such, and predict that they formed 
the nidus of Bome species of insects. In more 
instances than one we have felt so strongly assured of 
this, that we have kept several specimens for some 
months, in nurse-boxes, expecting that in due time the 
perfect insects would be disclosed. 

One of these pseudo-galls occurs on the common 
bramble (Rubus jruticosus), and bears some resem­
blance to the bedeguar of the rose when old and 
changed by weather. It clusters round the branches 
in the form of irregular granules, about the size of a 
pea, very much crowded, the whole excrescence being 
rather larger than a walnut. We expected to find 
this excrescence full of grubs, and were much sur­
prised to discover, upon dissection, that it was only a 
diseased growth of the plant, caused (it might be) 
by the puncture of an insect, but not for the purpose 
of a nidus or habitation. * . 

Another sort of excrescence is not uncommon on 
the terminal shoots of the hawthorn. This is in 
~eneral irregularly oblong, and the bark which covers 
It is of an iron colour, similar to the scorie of a black­
smith's forge. When dissected, we find no traces of 
insects, but a hard, ligneous, and rather porous tex­
ture. It is not improbable that this excre.scence may 
originate in the natural growth of a shoot being 
checked by the punctures of aphides, or of those grubs 
which we have described (page 389). 

Many of those excrescences, however, are probably 
altogether unconnected with insects, and are simply 
hypertrophic diseases, produced by too much nourish­
ment, like the wens produced on animals. Instances 
of this may be seen at the roots of the holyhock 
(Althea rosea) of three or. four years' standing; on 
the stems of the elm and other trees, immediately 

.oJ. R. 
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p~ of tIw HGII1tItDrw, dm-.tr- ...--'. 
above the root j and on the upper branches of the 
birch, where a crowded cluster of twigs sometimes 
grows, bearing no distant resemblance to a rook's 
nest in miniature, and provincially called witch-knots. 

One of the prettiest of those pseudo-galls with 
which we are acquainted is produced on the Scotch 
fir (Pinus sylvestris), by the aphis pini, which is one 
of the largest species of our indigenous aphides. The 
production we allude to may be found, during the 

p---,.a pro</IIMJ bJ A,w. Pi ... 011 tIw &:eIcIa Jr, ""-ftwt 
II .,..cimm. 
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summer months, on the terminal I!hoota of this tree, 
in the form of a small cone, much like the fruit of the 
tree in miniature, but with this dift"erence, that the 
fruit terminates in a point, whereas the psendo-gall 
is nearly globular. Ita colour also, instead of being 
green, is reddish; but it exhibita the tiled scales of the 
fruit-cone. 

We have mentioned this the more williDgly that it 
seems to confirm the theory which we have hazarded 
respecting the formation of the bedeguar of the rose 
and other true galls-by which we ascribed to the sap. 
diverted from ita natural course by insecta, a tendency 
to form leaves, &c., like those of the plant from which 
it is made to emde. 
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CHAPTBR xx. 
Auimal GallJ,* produced by Breem-Fliee and Snail-Beetles. 

THB structures which we have hitherto noticed have 
all been formed of inanimate materials, or at the 
most of growing vegetables j but those to which we 
shall now avert are actually composed of the flesh 
of living animals, and seem to be somewhat akin to 

_ the galls already described, as formed upon the 
shoots and leaves of plants. These were first inves­
tigated by the accurate Vallisnieri, and subsequently 
by R.eaumur, De Geer, and Linneus j but the best 
account which has hitherto been given of them is by 
our countryman Mr. Bracey Clark, who differs essen­
tially from his predecessors 88 to the mode in which 
the eggs are deposited. As, in consequence of the 
e:x.treme difficulty, if not the impossibility, of personal 
observation. it is no easy matter to decide between 
the conflicting opinions, we shall give such of the 
statements 88 appear most plausible. 

The mother breeze-fly (Oestrus hovis, CLARK j­
Hypoderma hauis, LATa.), which produces the tu­
mours in cattle called toUrblel, or worm:uls (qua.n, 
worm-holes), is a two-winged insect, smaller, but 
similar in appearsnce and colour to the carder-bee 
(p. 64), with two black bands, one crossing the 
shoulders and the other the abdomen, the rest being 

* In order to prevent ambiguity, it i. DeCMMryto remark that 
the excreacencea tbl1l called mOlt not be confounded with the 
tr\ll pIli, which are occuionally found in the gall bladder. 
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covered with yellow hair. This fly appears to have 
been first discoyered by Vallimieri, who has given a 
curious and interesting history of his observations 
upon its economy. " After having read this account," 
says R.eaumur, "with sincere pleasure, I became ex­
ceedingly desirous of seeing with my own eyes what 
the Italian naturalist bad reported in so erudite and 
pleasing a manner. I did not then imagine that it 
would ever be my lot to speak upon a subject which 
had been treated with so much care and elegance; 

. but since I bave '~njoyed more favourable opportuni­
'ties than M. Vallimieri, it was not difficult for me to 
investigate' some of the circumstances better, and to 
consider th~m 11Tlder a different point of view. It is 

'not indeed very wottderful to discover something 
new in an object, though it has been already carefully 
inspected with very good eyes, when we sit down to 
examine it more l!larrowly, and iri a more favourable 
position; while it sometimes happens, also, that most 
indifferentobserven have detected what had been 
previously unnoticed by the most skilful interpreters 
of nature. - , . 

From the observations made by Reaumur, he 
concluded that the mother-fly, above described, de­
,posits her eggs in, the 1iesh of the larger animals, for 
which purpose she ia furnished with an ovipositor of 
singular mechanism. We have seen that the ovi­
positors 01 the gall-flies (Cynips) are rolled up within 
the body of the inllect somewhat like the spring of a 
watch, so that they ,can be thrust out to more than 
double their apparent length. To effect the same 
purpose, the ovipositor of the ox-fly lengthens, by 
a series of sliding tubes, precisely like an opera­
glass. There are four of these tubes, as may be 
seen by pressing the belly of the fly till , they come 

• ReaI.1mur, ,Mem. iv. 606. 
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into view. Like other ovipositors of this sort, they 
.ure composed of a horny substance; but the terminal 
-piece is very different indeed from the same part in 
the gall-flies, the tree-hoppers (CicadtB), and the 
ichneumons, being composed of five points, three of 
which are longer than the other two, and at first 
sight not unlike a fleur-de-lys, though, upon nar­
rower inspection, they may be discovered to termi­
nate in curved points, somewhat like the claw of a 
cat. The two shorter pieces are also pointed, but 
not curved; and by the union of the five, a tube is 
composed for the passage of the eggs. 

O1iipOliior of the breeze-!lll, greallll magnified, WIth a cia", 
- and part of the tube di,tinct. 

It would be necessary, Rtlaumur confesses, to see 
the fly employ this instrument to understand in what 
manner it nets, though he is disposed to consider it 
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fit for boring through the hides of cattle. " WheD~ 
ever I have succeeded," he adds, "in seeing these 
insects at work, they have usually shewn that they 
proceeded quite differently from what I had imagined; 
but unfortunately I have never been able to see one 
of them pierce the hide of a cow under my eyes."· 

Mr. Bracey Clark, taking another view of the 
matter, is decidedly of opinion that the fly does not 
pierce the skin of cattle with its ovipositor at all, but 
merely glues its eggs to the hairs, while the grubs, 
when hatched, eat their way under the skin. If this 
be the fact, as is not improbable, the three curved 
pieces of'the ovipositor, instead of acting, as Reaumur's 
imagined, like a centre bit, will only serve to prevent 
the eggs from falling till they are firmly glued to the 
hair, the opening formed by the two shorter points 
permitting this to be effected. This account of the 
matter is rendered more plausible, from Rt!aumur's 
statement that the deposition of the egg is not at­
tended by much pain, ulIless. as he adds, some very 
sensible nervous fibres have been wounded. According 
to this view, we must not estimate the pain produced 
by the thickness of the instrument; for the sting 
of a wasp or a bee, although very considerably 
smaller than the ovipositor of the ox-fly, causes a 
very pungent pain. It is in the latter case, the 
poison infused by the sting, rather than the wound, 
which occasions the pain; and Vallisnieri is of 
opinion that the ox-fly emits some acrid matter along 
with her eggs; but there is no proof of this beyond 

. conjecture. 
It ought to be remarked, however, that cattle have 

very thick hides, which are so far from being acutely 
sensitive of pain, that in countries where they are put 
to draw ploughs and waggons, they find a whip 

... Mem. iv. 638. 
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ineffectual fA) drive them, and have to use a goad, in 
form of an iron needle, at the end of a stick. Were 
the pain inflicted by the fly very acute, it would find 
it next to impossible to lay thirty or forty eggs without 
being killed by the strokes of the ox's tail; for though 
Vallisnieri supposes that the fly is shrewd enough 
to choose such places as the tail cannot reach, Rc!au­
mur saw a cow repeatedly flap its tail upon a part 
full of the gall-bumps; and in another instsnce he 
saw a heifer beat away a party of common flies from 
a part where there were seven or eight gall-bumps, 
He concludes, therefore, with much plausibility, that 
these two beasts would have treated the ox-flies in the 
sa~~ way, .if they had given them pain when de­
posIting their eggs. 

The extraordinary effects produced upon cattle, on 
the appearance of one of these flies, would certainly 
lead us to conclude that the 'Pain inflicted is excru­
ciatin~. Most of our readers may recollect to have 
seen, m the summer months, a whole herd of cattle 
start off across a field at full gallop, as if they were 
racing,-their movements indescribably awkward­
their tails being poked out behind them as straight 
and stiff as a post, and their necks stretched to their 
utmost length. All this consternation has been 
known, from the earliest umes, to be produced by the 
fly we are describing. ".rirgil gives a correct and 
lively picture of it in his Georgics,· of which the Col­
Dwing is a translation, a little varied from Trapp:-

RouRd MOUDt Albumua, green with sbady uab, 
And iD the grovel of Silarus, there flies 

• Eat luCUI Silari circa illicibuaque. virentem 
Plurimul Albumum volitam, cui DomeD aailo 
RomBIIUm eat, <Estrum Graii vertere vocantes, 
Asper. acerba IUD&IlI; quo tota exterrita sylvia 
DitTugiuut armenta; furit mugitihUl BIther 
CoOCUIIUl, sylvmque et licd ripi Tanagri. 

G.org. lib. iii. I. l·tll. 
2A3 
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An illleCt peat ( .... JDed aut"" by the Gieeb, : 
By U8 4ri""): fierce with jarring hum 
It darts towardS the herd, driving them terrified 
Prom glade to glade, while the far sky_ resounds, 
And woodaan. rivera'- banks echo their lomp. 

Had we not other instances 10 adduce, of similar 
terror caused among -sheep, deer, and hones, by in­
secta of the same genus, which are ascertained not 
to penetrate the skin,. we should not have hesitated to 
conclude that Vallisnieri and &eaumur are right, and 
Mr. Bracey Clark wrong. In the strictly similar in­
stance of reindeer fly «(Estrus tarandi, LINN.), we 
have the high authority of Linnreus for the fact, that 
it lays its eggs Uf,07l the skin. 

"I remarked,' he say~ "with astoniBhmen~, how 
greatly the reindeer are incommoded in hot weather, 
insomuch that they cannot stand still a minute, no 
not a moment, without changing their posture, start­
ing, puffing and blowing continually, and all on 
account of a little fly. Even though amongst a herd 
of perhapS' five hundred reindeer there were not. 
above ten of thqlle flies. t:very one of the herd trem­
bled and kept ~pushing its neighbour about. The 
fly, meanwhile;'"Wall t~ing every means to get at 
them; but it -no sooner touched any part of their 
bodies, than they made an immediate effort to shake 
it off. I caught one of these insects as 'it was flying 
along wi~_it~ tail protruded, which ~ad at its ex~re~ity 
a small Imeltt'-drifice perfectly.whlte~ The tallltsel1 
consisted of four or five tubular joints, slipping into 
each other like. a pocket spying-glass. which this fly, 
like others, has a power of contracting at pleasure."· 

In another work. he is still more explicit. "This 
well-known fly," he says, "hovers the whole day 
over the back of the reindeer, with its tail protruded 

• LiDDlllulJ Lachesis Lapponica, July 19th. 
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.and a little bent, upon the point of which it holds a 
small white egg, scarcely so large as a mustard-seed, 
and when it has placed itself in a perpendicular posi­
tion, it drops its egg, which rolls down amongst the 
hair to the skin, where it is hatched by the natural 
heat and perspiration of the reindeer, and the grub 
eats its way slowly, under the skin, causing a bump 
as large as an acorn."· The male and female of 
the reindeer breeze-fly are figured in the Library of 
Entertaining Knowledge, Menageries, vol. i., p. 405. 

There is one circumstance which, though it appears 
to us to he of some importance in the question, has 
been either overlooked or misrepresented in books. 
"While the f~male fly," say Kirby and Spence, "is 
performing the operation of oviposition, the anim81 
attempts to lash her off as it does other flies, with 
its tail j"t though this is not only at variance with 
their own words in the page but one preceding, 
where they most accurately describe" the herd with 
their tails in the air, or turned upon their backs, or 
stimy stretched out in the direction of the spine,"t 
but with the two facts mentioned above from 
Reaumur, as well as with common observation. If 
the ox then do not attempt to lash off the breeze-fly, 
but runs with its tail stimy extended, it affords a 
strong presumytion that the fly terrifies him by 
ber buzzing (asper, acerba sonans), rather than 
pains him by piercing his hide j her buzz, like the 
rattle of the rattle-snake, being instinctively under­
stood, and intended, it may be, to prevent an over~ 
population, by rendering it difficult to deposit the 
eggs. 

The horse breeze-fly (Gasterophilus equi, LEACH), 
which produces the maggots well known by the name 
'Of botts in horses, is ascertained beyond a doubt to 

.. Linmllus, Flora Lapponica, p. 378, eel. J..ond. 1792-
t Kirby nn,\ Spence, Introd. i. 161. t Ibid. p. 149. 
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depesit her eggs upon the hair, and, as insecti of the 
same genus almost invariably proceed upon similar 
principles, however much they may vary in minute 
particulars, it may be inferred with justice, that the 
breeze-flies which produce galls do the same. The 
description given by Mr. Bracey Clark, of the pro­
ceedings of the horse breeze-fly, is exceedingly in­
teresting . 

.. When the female has been impregnated, and her 
eggs sufficiently matured, she seeks among the 
horses a subject for her purpose, and approaching 
him on the wing, she carries her body nearly upright 
in the air, and her tail, which is lengthened for the 
purpose,'" curved inwards and upwards: in this way 
she approaches the part where she designs to de.­
posit the egg; and suspending herself for a few 
seconds before it, suddenly darts upon it and leaves 
t-he egg adhering to the hair; she hardly appears to 
settle, but merely touches the hair with the egg held 
out on the prf!jected point of the abdomen. - The 
egi is made to adhere by means of a glutinous 
li'1uor secreted with it. She then leaves the horse 
at a small distance, and prepares a second egg, and 
poising herself before the part, deposits it in the same 
way. The liquor dries, and the egg becomes firmly 
glued to the hair; this is repeated by these flies till 
four or five hundred eggs are sometimes placed on 
one horse." 

Mr. Clark farther teUs us that the fly is careful to 
select a part of the skin which the horse can easily 
reach with his tongue, such as the inside of the 
knee, or the side and back part of the shoulder. It 

... These circumstances afJ'onl, we think, a complete &oawer to 
the query of Kirby and Spence,-" There ean be little doubt (01' 
else what i. the use of such an apparatus t) that it bores a hole 
in the ,kin. "-Introd., i. 162, 2nd edit. 
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wal at first conjectured, that the hone licks oft' the 
egga thus deposited, and that they are by this means 
conveyed into its stomach; but Mr. Clark sayl, "I 
do not find this to be the case, or at least only by 
accident; for when they have remained on the hair 
four or five days, they become ripe, after which time 
the slightest application of warmth and moisture is 
sufficient to bring furth, in an instant, the latent larva. 
At this time, if the tongue of the horse touches the 
egg, its operculum is thrown open, and a small 
active worm is produced, which readily adheres to 
the moist surface of the tongue, and is thence con­
veyed with the food to the stomach." He adds, 
that "a horae which has no ova deposited on him 
may yet have botts, by performing the friendly office 
of licking another horse that has.'" The irrita­
tions produced by common flies (.A.nthomyiCl! me­
teoticte, MEIGEN) are alleged 88 the incitement to 
licking. 

The circumstance, however, of most importance to 
our purpose, is the agitation and terror produced 
both by this fly, and by another horse-breeze-fly 
(Ga.rtertYphilu.s ho!morrlwidalis, LEACH), which de­
posits its eggs upon the 1ips of the horse, as the 
sheep-breeze-fty «(Estrus ovis) does on that of the 
sheep. The first of these is described by Mr. Clark 
as .. very distressing to the animal, from the excessive 
titillation it occasions; for he immediately after ruhs 
his mouth against the ground, his fore-feet, or some­
times against a tree, with great emotion; till, fintlillg 
this mode of defence insufficient, he quits the spot ill 
a rage, and endeavours to avoid it by galloping awny 
to a distant part of the field, and if the fly still COll­

tinues to follow and teaze him, his last resource is in 
the water, where the insect is never observed to pur-

• I.inn. TraIIII. iii. 30~. 
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,ue him. These flies appear sometimes to hide them­
selves in the grass, and as the horse stoops to graze 
they dart upon the mouth or lips, and are always 
observed to poise. themselves during a few seconds 
in the air, while the egg is preparing on the cxt.:nded 
point of the abdomen."· 

The moment the !Second fly just mentioned touches 
the nose of a sheep, the animal shakes its head, and 
strikes the ground violently with its fore-feet, alld at 
the ssme time, holding its nose to the earth, it rUlls 
away, looking about on every side to sec if the flies 
pursue. A sheep will also smell the grass liS it goes, 
lest a fly should be lying in wait, Ilnd if one be de­
tected. it rUlls off in terror_ As it will not,likea hor8~ 
or an ox, take refuge in the water, it has recourse to a 
rut or dry dUBty road, holding its nose close to the 
grounll, thu8 rendering it difficult for the fly to get at 
'he nostril. 

When the egg of the ox··breeze-fly (Hypoderma 

ft, the bell y of the grub. b. ilJl back. c, the tail of the gruh, 
,g eliltly mRguiftt"d. 4, th .. 'JUmp. or gAU. having its externat 
al.·flur. HUed with the tait "rlh. grub. 

,. Linn. Trans. iii. 305: 
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bovis, -LAT&') is hatched, it immediately (if Mr. 
Bracey Clark be correct) burrows into the skin; 
while, according to Rtlaumur, it is hatched thtre. 
:At all events, the grub is found in a bump on the 
animal's back, resembling -a gall on a tree,-" a 
place," says Rilaumur, "w.here food is found in 
abundance, where it is protected from the weather. 
where it enjoys at all times an equal degree of 
warmth, and where it finally attains maturity."­
When in an advanced stage, the bumps appear much 
like the IIwellings produced upon the forehead by a 
smart blow. These, with the grubs, are represented 
in the foregoing figure, and also at page 412. 

Every bump, according to RIlaumur, has in its 
inside a cavity, which is a lodging proportionate to 
the size of the insect. The bump and cavity also 
increase in proportion to the growth of the grub. It 
is not until about the middle of May that these bumps 
can be seen full grown. Owing to particular cir.~ 
cumstances, they do not all attain an equal size. The 
largest of them are sixteen or seventeen lines in dia­
meter at their base, and about an inch high; but they 

Fly, mo.ggot, and grvJJ of tAe Oz.«oee:e-fly, tDitIIo micro8copic 
"ielD of flU) mo.ggot. 

• )frm. h" ;;40. 
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are lcarcely perceptible before the beginning or dur· 
ing the courae of the winter. 

It is commonly upon young cattle, 8uch, namely. 
&I are two or three years old, that the greateat num­
ber of bumps is found; it being rare to observe them 
upon very old animals. The fly seem8 to be well 
aware that 8uch 8kins will not oppose too much reo 
8istance, and 8eems to know, also, that tender flesh 
is the most proper for supplying good nourishment 
to ita progeny. "And why," asks Rt;aumur, "Ihould 
not the instinct which conducta it to confine its egga 
to the fleah of certain species only, lead it to prefer 
the fleah of animal8 of the same specie8 which is most 
preferable?" The number of bumps which are found 
upon a beast is equal to the number of egga which 
have been deposited in its fleah; or, to 8peak more 
correctly, to the number of eggs which have 8UC­
ceeded, for apparently aU are not fertile; but thia 
Dumber i8 very different upon different cattle. Upc,n 

Btmlp' or wurbles produced 011 cattle by the Oz·brelU-fly. 
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one cow only three or four bumps may be observed, 
while upon another there will appear from thirty to 
forty. They are not always placed on the same parts, 
nor arranged in the same manner: commonly, they 
are near the spine, but sometimes upon or near the 
thighs and shoulders. Sometimes they are at remote 
distances from each other; at other times they are 
so near that their circumferences meet. In certain 
places, three or four tumours may be seen touching 
each other; and more than a dozen sometimes occur 
arranged as closely together as possible. 

I t is very essential to the grub that the hole of the 
tumour should remain constantly open; for by this 
aperture a communication with the air necessary for 
respiration is preserved; and the grub is thence 
placed in the most favourable position for receiving 
air. Its Bpiracles for respiration, like those of many 
other grubs, are situated immediately upon the pos­
terior extremity of the body. Now being almost 
always placed in such a situatIon as to have this part 
above, or upon a level with the external aperture, it 
is enabled to respire freely.· 

We have not so many examples of galls of this 
kind as we have of vegetable-galIs; and when we 
described the surprising varieties of the latter, we did 
not perceive that it was essential to the insects inha­
biting them to preserve a communication with the 
external air: in the glllls of trees, openings expressly 
designed or kept free for the admission of air are 
never observed. Must the grub, then, which inhabits 
the latter have less need of respiring air than the 
grub of the breeze-flies in a flesh-gall? Without 
doubt, not; but the apertures by which the air is 
admitted to the inhabitants of the woody gall, al­
though they may escape our notice, in consequence 
of their minuteness, are not, in fact, less real. We 

• Reaumur, iv. IH9. 

D,g",,,~ by Google 



:414 INSECT ARCHITEcrURE. 

,know that, however carefill we may be in inserting a 
·cork. into a glass, the mercury with which it is filled 
.is not sheltered from the action of the air, which 
weighs upon the cork; we know that the air passes 
:through, and acts upon the mercury in the tube. 
'The air can also, in the same way, penetrate through 
the obstruction of a gall of wood, though it have no 
perceptible opening or crack; but the air cannot pass 
in this manner 110 readily through the skins and mem-
1>ranes of animals. 

In order to see the interior of the cavity of an 
~imal-gall, 'Raumur opened several, either with 
'a razor or a pair of scissors; the operation, however, 
'cannot fail to ,be painful to the cow, and consequently 
it renders it impatient under the process. The grub 
being confined in a tolerably large fistulous ulcer, a 
part of the cavity must uecessarily be filled with pus 
or matter. The bump is 'Il sort of cautery, which 
has been opened by the insect, as issues are made by 
caustic: the grub occupies tlds issue, and prevents it 
from closing. If the pus or matter which is in the ca­
vity, and that which is daily added to it., had no means 
of escaping, each tumour would become a consider­
able abscess, in which the grub would perish: but the 
hole of the bump, whIch admits the entrance of the 
air, permits the pus or matter to escape j that pus 
frequently matts the haifh together which are above 
the small holes, and this drying round the holes 
acquires a consistency, and forms in the interior of 
the opening a kind of ring. This matter appears to 
be the only aliment allowed for the grub, fO,r there ill 
no appearance that it lives, like the grubs of flesh­
Bies, upon putrescent meat. Mandibles, indeed, simi­
lar to those with which other grubs break their, food, 
'are altogether wanting. A beast which has thirty 
forty, or more of these bumps upon its back, would 
be in a condition of great pain and suffering, terrible 
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, indeed in. the extteme, if ita flesh were torn and :de­
vouredby 88 many large grubs; but there is every 
appearance that they do not at all afBict, or only afBict 
it with little pain. For this reason cattle most covered 

, with bumps are not considered by the farmer as in­
: jured by the presence of the fly, which generally se­

.. lecta those in the best condition. 
. a ft.y, evidently of the same family with the pre-

• 'ceding, is described in Bl1lce's Travels, under the 
. name of zimb, as burrowing during ita grub state in 
the hides of the elephant, the rhinoceros, the camel, 

'and cattle. " It resembles," he says, "the gad-fly in 
'England, its motion being more sudden and rapid 
than that of a bee. There is something peculiar in 

'the BOund or buzzing of this insect; it is a jarring 
. noise together with a humming, which as soon .88 it 
'is heard all the cattle forsake their food and mn 
Wlldlyabout the plain, till they die, worn out with 
fatigue. fright, and hunger. I have fouud," he add., 

'"some of these tubercles upon almost every elephant 
and rhinoceros that I have seen, and attribute them 
to this cause. When the camel is attaj:ked by this 
fly, hi. body. head, and legs break out ~nto large 
:bosses, which swell, break, and putrefy, to the certain 
destruction of the creature." - That camels die under 
Rch symptoms, we do not doubt j but we .hould 
-not, without more minutely-accurate observation, 
-h'ace all this to the breeze-fly. 
, MM. Humboldt and Bonpland discovered, io 
South America, a species. probably of the same 
genuI, which attacks man himself. The perfect in­
-Bect is about the size of our common. house-fly, 
{Musca domestica), and the bump formed by the 
grub, which is usually on the belly, is similar to that 
caused by the ox-breeze-fly. It requires six months 
to come to maturity, and if it is irritated i,t eats 

• Bruce's Tral'eI .. i. 5, and v. 191. 
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'deeper into the fteah, aometimel causing fatal inftam· 
mations. 

GRt1B PARASITB IN THB SNAIL. 

During the summer of 1829, we discovered in the 
hole of a garden-post, at Blackheath, one of the 
larger grey snail shells (HeliE aspersa, MULLBR,) 

with three white Boft-bodied grubs, burrowing in the 
body of the Inail. They evidently, from their appear· . 
ance, belonged to some species of beetle, and we 
carefully preserved them in order to watch their 
economy. It appeared to us that they had attacked 
the Inail in its strong hold, while it was laid up tor­
pid for the winter j for more than half of the body 
was already devoured. They constructed for them­
selves little cells attached to the inside of the sheD. 
and composed of a Bort of fibrous matter, having no 
distant resemblance to shag tobacco, both in form 
and smell, and which could be nothing else than the 
remains of the snail's body. Soon after we took 
them, appearing to have devoured all that remained 
of the poor snail, we furnished them with another, 
which they devoured in the same manner. They 
formed a cocoon of the same fibrous materials during 
the autumn, and in the end of October appeared in 
their perfect form, turning out to be the Drilw jla­
!lescens, the grub of which was first discovered in 
France in 1824. The time of their appearance, it 
may be remark ell, . coincides with the period when 
snails become tolpld.lJI· '.. . . 

In the followipg autumn we.·found a shell of the 
same species wj.t~·:a:sttlldtpUpll-shaped egg depoaited 
on the lid. Fr6~:~ia ~'~{ewiJ,lar was hatched, which 
subsequently detO.ur~~ ;t,Q.~,.s!1a:il, spun a cocoon within 
the shell, and was'~~tmea into a small moth (of 
wh~ch we have not ascertained the species) in the 
aprlng of 1830. 

*1. R. 

D,g",,,d by GoogIe 



41'7 

THB subject of Insect Architecture, to which this 
volume is devoted, forms only one division, though a 
most interesting and important one, of that branch of 
natural history which relates to insects. It presents 
some of the most striking views of their economy; 
and, as we have endeavoured to render the examples 
of extraordinary instinct with which it abounds 
obvious and familiar to every reader, it precedes 
somewhat naturally a more minute account of the 
physiological part of the science of Entomology, and 
of the benefits and injuries to man produced by insects 
in the respective stages of their existence. The 
present volume is complete in itself; but the subject 
of Insecta is continued in a second volume, entitled 
"INSECT TRANSPORMATIONS." 
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